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ABOUT NTIS a 
® 


As a cornerstone of the technological publishing structure in 
the United States, the National Technical Information Service 
(NTIS) is a key participant in the development of advanced 
information products and services for the achievement of U.S. 
productivity and industrial innovation goals in the 90's. 

NTIS, an agency of the U.S. Department of Commerce, is the 
central source for the public sale of U.S. Government-sponsored 
research, development, and engineering reports and for sales of 
foreign technical reports and other analyses prepared by national 
and local government agencies and their contractors or grantees. 

NTIS is the central source for: 

+ Federally-generated computerized datafiles, 
databases, and software. 

* Licensing U.S. Government-owned patents. 

NTIS also manages: 

* the Federal Computer Products Center which provides 
access to software, datafiles, and databases produced 
by Federal agencies. 

* the Center for the Utilization of Federal Technology 
(CUFT), which prepares a variety of directories, 
catalogs, and other information products linking U.S. 
firms to key and selected U.S. Government 
technologies, inventions available for licensing, and 
laboratory contacts. 

Consequently, NTIS is one of the world's leading processors 
of speciality information. 

Full summaries of current U.S. and foreign research reports 
and other specialized information, in hundreds of subject 
categories, are published regularly by NTIS in a wide variety of 
newsletters, journals, and indexes and in a variety of subscription 


formats for other Federal agencies. The complete texts of the 
technical reports cited are sold in paper and microform. 


HOW TO ORDER — 
® 


Availability 

NTIS announces reports supplied from many sources; copies 
of most items, but not all, are available from NTIS. In the Reports 
Announcements section (the first section of GRA&l), each 
bibliographic entry shows where the document may be obtained. 
Some reports must be obtained from other sources and those are 
noted. 

Reports available from NTIS have various price codes, actual 
prices, orthe word “Subscription” or "Standing Order” printed in the 
primary availability statement. Reports not available from NTIS 
have the words "Not available NTIS” printed there. 


Not Available NTIS 

To find where to order reports listed as "Not available NTIS" 
look at the entry just before the abstract for the secondary 
availability statement. There are a variety of statements on 
availability varying from an entry that tells where the report was 
published to specific ordering instructions such as "paper copy 
available from ERIC Document Reproduction Service.” When 
NTIS can supply specific ordering instructions, itdoes so. However, 


Approximately 70,000 information items from U.S. and 
foreign government sources are added to the NTIS collection 
annually. These consist of some 55,000 technical reports plus 
computerized datafiles, databases, and software and 
proceedings, guides, manuals, and other items. Anyone 
seeking the latest technical reports or wanting to compile unique 
subject groups of abstracts may either subscribe to a current 
awareness bulletin or search the NTIS Bibliographic Database 
online using the services of vendors or organizations that 
maintain the NTIS database for public use. The entire database 
in machine processable form may be leased directly from NTIS. 

Bibliographies containing summaries of current research 
from worldwide information sources are available as NTIS 
Published Searches® and cover more than 2,000 topical subject 
areas. 

Customers with well defined continuing interests may 
subscribe to a standing order microfiche service (SRIM) which 
enables them to automatically receive the full texts of only those 
documents relating to their individual requirements. 

Foreign reports from worldwide sources including Canada, 
England, Japan, Germany and Eastern Europe now make up 
over 20 percent of the NTIS collection. 

NTIS sells its technical information products and services 
under the provisions of Title 15 of the U.S. Code. The law 
established a clearinghouse for scientific, technical, and 
engineering information within the Department of Commerce 
and directed that it be self-supporting. 

NTIS, therefore, is a unique Government agency sustained 
only by sales revenue. The costs of NTIS salaries, marketing, 
postage, and all other operating costs are paid for from the sales 
of its products. Costs are not covered by tax-supported 
Congressional appropriations. 


when this information is not available to NTIS, contact your local 
librarian, who may be able to help you. 


Paper and Microfiche Copies, Tapes and Diskettes 

If the primary availability statement is a price code entry such 
as "PC A01", you can place your order directly with NTIS. Areport 
may be available in paper copy (PC) or microfiche (MF) or both; 
if both forms are available, price codes will be given for both PC 
and MF. Software programs and datafiles are available as tapes 
(T) or diskettes (D). To determine the current price, consult the 
price-code table printed on the outside back cover of the most 
current issue of GRA&I. Then, please use the order form bound 
into GRA&I, or a copy, to place your order. Be sure to include 
the NTIS order number, the quantity, form, and the order fulfillment 
options you want—e.g., magnetic tape mode. 


Media Code 

GAR, the three letters at the end of the NTIS order numbers, is 
a media code which has been assigned to help NTIS’ marketing 
efforts. Please include this code when ordering. 





NTIS ORDERING OPTIONS a 
® 


Telephone Orders (703) 487-4650: The NTIS sales desk is 
available between 8:30 a.m. and 5:00 p.m., Eastern time, 
Monday thru Friday. TDD for the hearing impaired (703)487- 
4639. 


Mail Orders: Send orders to: NTIS, 5285 Port Royal Road, 
Springfield, VA 22161. 


FAX or Telex Orders: FAX (703)321-8547. For assistance, 
call (703)487-4679. Telex (international) 64617. 


RUSH Service: For an additional $15 per item, orders will be 
ready for shipment within 24 hours and delivered by overnight 
courier to most U.S. cities or by Air Mail to Canada and Mexico. 
Forcustomers outside the U.S., Canada, and Mexico, add $25 per 
item for air mail delivery. To order Rush, call 1-800-553-NTIS. 
Outside the U.S., call (703)487-4650. Do not mail your RUSH 
requests. 


QuikSERVICE Online Ordering: QuikSERVICE allows cus- 
tomers to place orders directly into the NTIS system, thus 
eliminating the time it takes to mail orders. QuikSERVICE 
displays the cost, availability restrictions, and the approximate 
time of shipment. The $3 handling fee is waived for all orders 
placed with QuikSERVICE. For information, call (703) 487- 
4650, and ask for NTIS PR-846. 


Methods of Payment: Customers may pay for NTIS products 
by: (1) American Express, MasterCard, or VISA; (2) check or 
money order payable to NTIS in U.S. dollars drawn on a U.S. 
bank; (3) an NTIS deposit account; or (4) purchase order - add 
$7.50 to the total order (available to U.S., Canada, and Mexico 
only--no rush service). 


Handling Fee: A $3 handling fee per order applies to orders 
from the U.S., Canada, and Mexico. For other countries, the 
handling fee is $4 per order. The handling fee does NOT apply 
to RUSH orders. 


Postage and Shipping: Orders are sent First Class or equivalent 
in the U.S. Orders to other countries are shipped surface mail 
unless Air Mail or courier service is requested. Air Mail for printed 
reports is $4 per report to Canada and Mexico ($8 per report to 
other countries). Air Mail for microfiche is $1 per report to Canada 
and Mexico ($1.25 per report to other countries). 


Courier and Pickup Service: Call (703)487-4650 for information 
about our Springfield, Virginia, pickup service. 


Tracing an Order: If you have questions about your order, write 
or call NTIS Customer Services at (703)487-4660 between 8:30 
a.m. and 5:00 p.m., Eastern time. 


Discounts for Technical Reports: A 25 percent discount is 
available for most documents if five or more copies of a single title 
are ordered at the same time and shipped to the same address. 
For discounts on more than 100 copies, call (703) 487-4650. 


Library Discount: Academic libraries can receive a 10 percent 
education credit on orders for most materials. Call the Deposit 
Account Department at (703) 487-4064 for information. 


Please Note: Although NTIS cannot accept returns for credit or 
refund, we will gladly replace any item you requested if we made 
an error in filling your order, if the item was defective, or if you 
received it ina damaged condition. Just call our Customer Service 
Department at (703) 487-4660. 


Your orders always receive our best attention. NTIS is required by law to recover costs, and every order is important to us. 


HOW TO USE GOVERNMENT REPORTS 
ANNOUNCEMENTS & INDEX 


Arrangement of Citations 


Bibliographic entries in this journal are arranged by NTIS 


subject classification. This scheme uses 38 broad subject 
categories which are further separated into more than 350 
subcategories. The full bibliographic citation is given only once 
in the reports announcements section under its primary NTIS 
category. There are no cross references except in the indexes. 
Within a subcategory, entries are listed alphanumerically by the 
NTIS order number. 


Access Points 
There are several ways to determine where a particular topic 


or citation is in GRA&I. The titles of the broad subject categories 
are listed on pages iv and v. Also, subject category and 


subcategory titles are used as running heads on each 
page of the Reports Announcements section of the journal. 
In the body of the journal, each entry is assigned a six digit 
abstract number which appears in italics above the report 
accession number. The digit on the extreme left indicates 
the year that the item is announced (for example 400,001 
will be the first one for 1994). The abstract numbers run 
consecutively from the first issue each year through the 
last. Specific citations can be located by searching the 
indexes by keyword, personal author name, corporate 
author, contract or grant number, organization report 
number, or NTIS order number. The abstract number of 
the main entry in the Reports Announcement section is 
given with each index entry. 





NTIS SUBJECT CATEGORY AND 
SUBCATEGORY STRUCTURE 


Administration & Management 
Subcategories: inventory Control; Management Information Systems; 
; Personnel Management, Labor Relations & Manpower 
Studies; Productivity; Public Administration & Government; Research 
Program Administration & Technology Transfer; General. 


Aeronautics & Aerodynamics 
Subcategories: Aerodynamics; Aeronautics; Aircraft; Avionics; Parachutes 
& Decelerators; Test Facilities & Equipment; General. 


Agriculture & Food 
Subcategories: Agricultural Chemistry; Agricultural Economics; Agricultural 
Equipment, Facilities & Operations; Agriculture Resource Surveys; Agronomy, 
Horticulture & Plant Pathology; Animal Husbandry & Veterinary Medicine; 
Fisheries & Aquaculture; Food Technology; General. 


Astronomy & Astrophysics 
Subcategories: Astrogeology; Astronomy & Celestial Mechanics; 
Astrophysics; Cosmic Ray Research; General. 


Atmospheric Sciences 
Subcategories: Aeronomy; Dynamic Meteorology; Meteorological Data 
Collection, Analysis & Weather Forecasting; Meteorological Instruments & 
instrument Platforms; Physical Meteorology; Weather Modification; General. 


Behavior & Society 
Subcategories: Education, Law, & Humanities; International Relations; Job 
Training & Career Development; Psychology; Social Concerns; General. 


Biomedical Technology & Human Factors Engineering 
Subcategories: Biomedical Instrumentation & Bioengineering; Bionics & 
Artificial intelligence; Human Factors Engineering: Life Support Systems; 
Protective Equipment; Prosthetics & Mechanical Organs; Tissue Preservation 
& Storage; General. 


Building Industry Technology 
Subcategories: Architectural Design & Environmental Engineering; Building 
Equipment, Furnishings, & Maintenance; Building Standards & Codes; 
Construction Management & Techniques; Construction Materials, 
Components, & Equipment; Structural Analyses; General 


Business & Economics 
Subcategories: Banking & Finance; Consumer Affairs; Domestic Commerce, 
Marketing, & Economics; Foreign Industry Development & Economics; 
international Commerce, Marketing, & Economics; Minority Enterprises; 
General. 


Chemistry 
Subcategories: Analytical Chemistry; Basic & Synthetic Chemistry; industrial 
Chemistry & Chemical Process Engineering; Photo & Radiation Chemistry; 
Physical & Theoretical Chemistry; Polymer Chemistry; General. 


Civil Engineering 
Subcategories: Civil Engineering; Construction Equipment, Materials, & 
Supplies; Highway Engineering; Soil & Rock Mechanics; General. 


Combustion, Engines, & Propeliants 
Subcategories: Combustion & Ignition; Electric & lon Propulsion; Fuel & 
Propellant Tanks; Jet & Gas Turbine Engines; Nuclear Propulsion; 
Reciprocation & Rotating Combustion Engines; Rocket Engines & Motors; 
Rocket Propeliants; General. 


Communication 
Subcategories: Common Carrier & Satellite; Communication & information 
Theory; Graphics; Policies, Regulations, & Studies; Radio & Television 
Equipment; Sociopolitical; Verbal; General. 


Computers, Control & Information Theory 
Subcategories: Computer Hardware; Computer Software; Control Systems 
& Control Theory; information Processing Standards; Information Theory; 
Pattern Recognition & Image Processing; General. 


Detection & Countermeasures 
Subcategories: Acoustic Detection; Electromagnetic & Acoustic 
Countermeasures; Infrared & Ultraviolet Detection; Magnetic Detection; 
Nuclear Explosion Detection; Optical Detection; Personne! Detection; 
Radiofrequency Detection; Seismic Detection; General. 


Electrotechnology 
Subcategories: Antennas; Circuits; Electromechanical Devices; Electron 
Tubes; Optoelectronic Devices & Systems; Power & Signal Transmission 
Devices; Resistive, Capacitive, & Inductive Components; Semiconductor 
Devices; General. 


Energy 

Subcategories: Batteries & Components; Electric Power Production; Electric 
Power Transmission; Energy Policies, Regulations & Studies; Energy Use, 
Supply, & Demand; Engine Studies ( Energy Related); Environmental 
Studies; Fuel Conversion Processes; Fuels; Geothermal Energy; Heating & 
Cooling Systems; Miscellaneous Energy Conversion & Storage; Policies, 
Regulations & Studies; Reserves; Selected Studies in Nuclear Technology; 
Solar Energy; General. 


Environmental Pollution & Control 
Subcategories: Air Pollution & Control; Environmental Health & Safety; 
Environmental impact Statements; Noise Pollution & Control; Pesticides 
Pollution & Control; Radiation Pollution & Control; Solid Wastes Pollution & 
Control; Water Pollution & Control; General. 


Health Care 


Subcategories: Agency Administrative & Financial Management; 
Community & Population Characteristics; Data & Information Systems; 
Economics & Sociology; Environmental & Occupational Factors; Health 
Care Assessment & Quality Assurance; Health care Delivery 
Organization & Administration; Health Care Forecasting Methodology: 
Health Care Measurement Methodology; Health Care Needs & 
Demands; Health Care Technology; Health Care Utilization; Health 
Delivery Plans, Projects & Studies; Health Education & Manpower 
Training; Health-Related Costs; Health Resources; Health Services; 
Legislation & Regulations; Planning Methodology; General. 


Industrial & Mechanical Engineering 
Subcategories: Environmental Engineering; Hydraulic & Pneumatic 
Equipment; Industrial Safety Engineering; Job Environment; Laboratory & 
Test Facility Design & Operation; Manufacturing Processes & Materials 
Handling; Nondestructive Testing; Plant Design & Maintenance; Production 
Planning & Process Controls; Quality Control & Reliability; Tooling, 
Machinery, & Tools; General. 


Library & Information Sciences 
Subcategories: Information Systems; Marketing & User Services; Operations 
& Planning; Personnel; Reference Materials; General. 





Manufacturing Technology 

Subcategories: Computer Aided Design (CAD); Computer Aided 
Manufacturing (CAM); Computer Software; Domestic Commerce, Marketing, 
& Economics; Engineering Materials; Job Environment; Joining; 
Manufacturing, Planning, Processing & Control; Optics & Lasers; Plant 
Design & Maintenance; Productivity; Quality Control & Reliability; Research 
Program Administration & Technology Transfer; Robotics/Robots; Tooling, 
Machinery, & Tools; Tribology; General. 


Material Sciences 

Subcategories: Ablative Materials & Ablation; Adhesives & Sealants; Carbon 
& Graphite; Ceramics, Refractories, & Glass; Coatings, Colorants, & 
Finishes; Composite Materials; Corrosion & Corrosion Inhibition; Elastomers; 
Fibers & Textiles; lron & Iron Alloys; Lubricants & Hydraulic Fluids; Materials 
Degradation & Fouling; Miscellaneous Materials; Nonferrous Metals & 
Alloys; Plastics; Refractory Metals & Alloys; Solvents, Cleaners, & Abrasives; 
Wood & Paper Products; General. 


Mathematical Sciences 
Subcategories: Algebra, Analysis, Geometry, & Mathematical Logic; 
Operations Research; Statistical Analysis; General. 


Medicine & Biology 

Subcategories: Anatomy; Biochemistry; Botany; Clinical Chemistry; Clinical 
Medicine; Cytology, Genetics, & Molecular Biology; Dentistry; Ecology; 
Electrophysiology; Immunology; Microbiology; Nutrition; Occupational 
Therapy, Physical Therapy, & Rehabilitation; Parasitology; Pathology; Pest 
Control; Pharmacology & Pharmacological Chemistry; Physiology; 
Psychiatry; Public Health & Industrial Medicine; Radiobiology; Stress 
Physiology; Surgery; Toxicology; Zoology; General. 


Military Sciences 
Subcategories: Antiaircraft Defence Systems; Antimissile Defense Systems; 
Antisubmarine Warfare; Chemical, Biological, & Radiological Warfare; 
Logistics, Military Facilities, & Supplies; Military Intelligence; Military 
Operations, Strategy, & Tactics; Nuciear Warfare; Pe ive Defense Systems; 
General. 


Missile Technology 
Subcategories: Air & Space-Launched Missiles; Missile Guidance & Control 
Systems; Missile Launching & Support Systems; Missile Tracking Systems; 
Missile Trajectories & Reentry Dynamics; Missile Warheads & Fuses; 
Surface-Launched Missiles; Underwater-Launched Missiles; General. 


Natural Resources & Earth Sciences 


Subcategories: Cartography; Forestry; Geology & Geophysics; Hydrology 
& Limnoiogy; Mineral Industries; Natural Resource Management; Natural 
Resource Surveys; Snow, ice, & Permafrost; Soil Sciences; General. 


Navigation, Guidance, & Control 
Subcategories: Control Devices & Equipment; Guidance Systems; 
Navigation & Guidance system Components; Navigation Systems; 
General. 


Nuclear Science & Technology 
Subcategories: Fusion Device (Thermonuciear); Isotopes; Nuclear Auxiliary 
Power Systems; Nuclear Explosions & Devices; Nuclear instrumentation; 
Radiation Shielding, Protection, & Safety; Radioactive Wastes & 
Radioactivity; Reactor Engineering & Nuclear Power Plants; Reactor Fuels 
& Fuel Processing; Reactor Materials; Reactor Physics; General. 


Ocean Technology & Engineering 
Subcategories: Biological Oceanography; Dynamic Oceanography; 
Hydrography; Marine Engineering; Marine Geophysics & Geology: 
Oceanographic Vessels, Instruments, & Platforms; Physical & Chemical 
Oceanography; Underwater Construction & Habitats; General. 


Ordnance 
Subcategories: Ammunition, Explosives, & Pyrotechnics; Armor; Bombs; 
Combat Vehicles; Detonations, Explosion Effects, & Ballistics; Fire Control 
& Bombing Systems; Guns; Rockets; Underwater Ordnance; General. 


Photography & Recording Devices 
Subcategories: Holography; Photographic Techniques & Equipment; 
Recording Devices; General 


Physics 
Subcategories: Acoustics; Fiuid Mechanics; Optics & Lasers; Plasma 
Physics; Radiofrequency Waves; Solid State Physics; Structural Mechanics; 
General. 


Probiem-Solving Information For State & Local 
Governments 
Subcategories: Economic & Community Development; Energy; Environment; 
Finance; Human Resources; Police, Fire, & Emergency Services; 
Transportation; General. 


Space Technology 
Subcategories: Astronautics; Extraterrestial Exploration; Manned 
Spacecraft; Space Launch Vehicles & Support Equipment; Space Safety; 
Spacecraft Trajectories & Flignt Mechanics; Unmanned Spacecraft; General. 


Transportation 
Subcategories: Air Transportation; Global Navigation Systems; Marine & 
Waterway Transportation; Metropolitan Rail Transportation; Pipeline 
Transportation; Railroad Transportation; Road Transportation; 
Transportation Safety; General. 


Urban & Regional Technology & Development 
Subcategories: Communications; Economic Studies; Emergency Services & 
Planning, Environmental Management & Planning; Fire Services, Law 
Enforcement, & Criminal Justice; Health Services; Housing; Recreation; Regional 
Administration & Planning; Social Services; Transportation & Traffic Planning; 
Urban Administration & Planning; General. 


The above 38 subject categories can be used in online searching of the NTIS Biblio- 
graphic Database. These categories allow the quick creation of online subject 
subsets. In addition, special categories are available for the online searching of 
Government Inventions for Licensing and Foreign Technology. Either alphanumeric 
category codes or the titles can be used in creating subsets. 


For further information, request the free NTIS Subject Category Descriptions, PR-832. 





PRODUCTS 


NTIS ALERTS NTIS Alerts are now offered in two subscription formats: prepackaged andcustomized. 
Prepackaged subscriptions cover the latest developments and information resources 
accross broad subject areas. For a more specialized focus or to follow specific topics 
in a variety of fields a customized subscription may be your best option. A customized 
subscription allows you to choose from among nearly 200 topics to create a single, 
twice-monthly publication custom produced just for you. 


Within the subject areas given below, NTIS prepares prepackaged subscriptions that 
offer economies of bulk printing and processing. Annual subject indexes are also 
available. 
* Agriculture & Food * Government Inventions for 
* Astronomy & Astrophysics Licensing 
* Biomedical Technology & * Health Care 
Human Factors Engineering * Library & Information Sciences 
* Building Industry Technology * Manufacturing Technology 
* Business & Economics * Materials Sciences 
* Civil Engineering * Mathematical Sciences 
* Combustion, Engines & Propeliants * Navigation, Guidance & Control 
* Communication * Ocean Technology & Engineering 
* Computers, Control & * Ordnance 
Information Theory * Photography & Recording 
* Detection & Countermeasures Devices 
* Electrotechnology * Regional & Urban Planning & 
* Energy Technology 
* Environmental Pollution & Control * Space Technology 
* Foreign Technology * Transportation 


All are twice monthly publications. For a price list and sample copies please write to 
Subscriptions, NTIS, Springfield, VA 22161 or call (703) 487-4630. Alerts on additional 
subject areas are available on a customized basis specific to your needs. For 
information on Custom NTIS Alerts request the publication PR-797. 


Selected Research in Microfiche (SRIM) is an automatic service that twice a month 
sends you full text reports on microfiche. This service helps you expand your coverage 
of U.S. Government research and development at a cost within reach of a modest 
information budget. You limit your expense by receiving complete research reports 
(not just abstracts) in microfiche, and only in the subject areas you select. You 
automatically receive the reports in microfiche without having to track down a specific 
report and order it. For full control of your SRIM collection, you can order the quarterly 
index service (cumulated annually). For further details, ask for the free information 
brochure, PR-271/GAR. 


PUBLISHED Published Searches® are bibliographies with full abstracts on topics prepared in 

SEARCHES anticipation of users‘ needs. These literature searches, created by searching the NTIS 
Bibliographic Database and numerous other databases, domestic and international, 
cover a variety of subjects from food sciences to pollution to management and so on. 
Each time a search is ordered, a completely new biblicoraphy is produced that includes 
the most up-to-date information available from the datauase source. To get a free copy 
of the NTIS Published Search® Master Catalog listing the more than 2,000 
bibliographies available, ask for PR-186/GAR. 


PRODUCT Products listed in GRA&I are available in a variety of formats: 
Compact Disc— Audio (CD-Audio) 
FORMATS Read Only Memory (CD-ROM) 
Multimedia (CD-XA, CD-!, DVI) 
Floppy Diskette—for IBM-PC and compatible microcomputers. 
Laser Disc 
Magnetic tape—9 track recording modes. 
Microfiche (MF)—105 x 148.75 mm microfiche sheets (about 4 x 6 inches), 24X. 
Microfilm—16 mm and 35 mm. 
Paper copy (PC)—copies or reprints of the original report. 





REPORTS 
ANNOUNCEMENTS 


The full bibliographic citations appear in this section; they are arranged by subject category and 
subcategory. Within each subcategory the reports are arranged alphanumerically by NTIS order 
number; the Ebcdic character set sort is used. 


DO NOT USE THE ABSTRACT NUMBER TO ORDER A DOCUMENT 


NTIS order number/Media code  Availability/Price codes 


Corporate/Performing organization 


Personal authors 


Contract or grant number(s) 


ADMINISTRATION & 
MANAGEMENT 


Management Information Systems 


413,037 

N94-15941/5/GAR PC A10/MF A03 
National Aeronautics and Space Administration, 
Washington, DC. 

NASA Information Resources Management Hand- 


book. 
Apr 92, 218p NAS 1.18:2410.1E, NHB-2410.1E 


This National Aeronautics and Space Administration 
(NASA) Handbook (NHB) implements recent changes 
to Federal laws and regulations involving the acquisi- 
tion, management, and use of Federal Information 
Processing (FIP) resources. This document defines 
NASA's Information Resources Management (IRM) 
practices and procedures and is applicable to all 


Report date 


SAMPLE ENTRY 


Subject Category 


Subcategory 


Abstract number 312,836 


Report title 


INDUSTRIAL & MECHANICAL ENGINEERING 


Laboratory & Test Facility Design & Operation 


PB93-124121/GAR PC A04/MF A01 


Creare Research and Development, Inc., Hanover, NH. 


Numerical Simulation of Flow through Orifice 


Meters. Final Report, September 1987-March 


1991. 


Page count 
68p 
Report number(s) 


Abstract 


J. J. Barry, M. Z. Sheikholesiami, and B. R. Patel, May 92, 


CREARE-TM-1475A 
Contract GRI-5086-271-1269 


The FLUENT and FLUENT/BFC computer programs 


have been used to numerically model turbulent flow 
through orifice...well. 


NASA personnel. The dynamic nature of the IRM envi- 
ronment requires that the controlling management 
practices and procedures for an Agency at the leading 
edge of technology, such as NASA, must be periodi- 
cally updated to reflect the changes in this environ- 
ment. This revision has been undertaken to accommo- 
date changes in the technology and the impact of new 
laws and regulations dealing with IRM. The contents of 
this document will be subject to a complete review an- 
nually to determine its continued applicability to the ac- 
quisition, management, and use of FIP resources by 
NASA. Updates to this document will be accomplished 
by page changes. This revision cancels NHB 2410.1D, 
dated April 1985. 


Management Practice 


413,038 


N94-14321/1/GAR PC A13/MF A03 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 


Eighth Annual NASA/Contractors Conference and 

1991 National Symposium on Quality and Produc- 

tivity: Extending the Boundaries of Total Quality 
t. 


Summary Report. 
G. B. Templeton, L. M. Stewart, and W. T. Still. Apr 
92, 281p NAS 1.15:109276, NASA-TM-109276 


The Eighth Annual NASA/Contractors Conference 
and 1991 National Symposium on Quality and Produc- 
tivity provided a forum to exchange knowledge and ex- 
periences in these areas of continuous improvement. 
The more than 1,100 attendees from government, in- 
dustry, academia, community groups, and the interna- 
tional arena had a chance to learn about methods, 
tools, and strategies for excellence and to discuss 
continuous improvement strategies, successes, and 
failures. This event, linked via satellite to concurrent 
conferences hosted by the NASA Goddard Space 
Flight Center in Greenbelt, Maryland, and Martin Mari- 
etta Astronautics Group in Denver, Colorado, also ex- 
plored extending the boundaries of Total Quality Man- 
agement to include partnerships for quality within com- 
munities and encouraged examination, evaluation, and 
change to incorporate the principles of continuous im- 
provement. 


413,039 


N94-15414/3/GAR PC A05/MF A01 


1 





ADMINISTRATION & MANAGEMENT 
Management Practice 


National Aeronautics and Space Administration, 


Washington, DC. 
NASA Gwestives Master List and Index. 
31 Mar 93, 95p NHB-1410.13L 


This Handbook sets forth in two parts the —s in- 
formation for the guidance of users of the NASA Man- 
agement Directives Svstem. Part A is a master list of 
management directives in force as of March 31, 1993. 
Chapter 1 contains introductory informative material 
on how to use this Handbook. Chapter 2 is a complete 
master list of Agencywide management directives, de- 
scribing each directive by type, number, effective date, 
expiration date, title, and organization code of the 
office responsible for the directive. Chapter 3 includes 
a consolidated numerical list of all delegations of au- 
thority and a breakdown of such delegation by the 
office or installation to which special authority is as- 
ony Chapter 4 sets forth a consolidated list of all 
NASA Handbooks (NHB’s) and important footnotes 
covering the control and ordering of such documents. 
Chapter 5 is a consolidated list of NASA management 
directives applicable to the Jet Propulsion Laboratory. 
Chapter 6 is a consolidated list of NASA mana: nt 
directives published in the Code of Federal Regula- 
tions. Complementary manuals to the NASA Manage- 
ment Directives System are described in Chapter 7. 
Part B is the index to NASA management directives in 
force as of March 31, 1993. This part contains an in- 
depth alphabetical index to all NASA management di- 
rectives other than Handbooks. NHB’s 1610.6, ‘NASA 
Personnel Security Handbook,’ 1620.3, ‘NASA Physi- 
cal Security Handbook,’ 1640.4, ‘NASA Information 
Security Program,’ 1900.1, ‘Standards of Conduct for 
NASA Employees,’ 5103.6, ‘Source Evaluation Board 
Handbook,’ and 7400.1, ‘B t Administration 
Manual,’ are indexed in-depth. All other NHB’s are in- 
dexed by titles only. 


413,040 
PB94-858735/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

Contract Negotiation. (Latest citations from the 
ABi/inform Database). 

Published Search®). 

Dec 93, 103 citations minimum 

Sponsored in part by National Technical Information 
Service, Springfield, VA 


The bibliography contains citations concerning negoti- 
ation tactics and practices to achieve contract accord 
for the provision of leased or purchased 

service, and labor or other work. The citations examine 
elements of the negotiation process, preliminary prep- 
aration, and effective bargaining techniques. Also con- 
sidered are the personality traits that result in superior 
negotiation success. (Contains a minimum of 103 cita- 
tions and includes a subject term index and title list.) 


413,041 
PB94-859634/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

Project Management. (Latest citations from the 
NTIS Database). 


Published Search®. 

Dec 93, 250 citations 

Updated with each order. Supersedes PB93-890986. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations concerning the 
planning and methodology of project management. Ci- 
tations cover local, state, and { federal government re- 
ports and studies on project management. References 
to specific industries explore results and present eval- 
uations in areas of = costing, control, and risk 
management. Also inci are management informa- 
tion systems to assist in mar t processes and 
decision making. (Contains 250 citations and includes 
a subject term index and title list.) 


413,042 

PB94-8598 16/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

incentive Contracts. (Latest citations from the 
Database). 


NTIS 
Published Search®. 

Dec 93, 250 citations 

Updated with each order. Supersedes PB93-891075. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations concerning pay 
and price standards, incentive programs for contract 
negotiations, and effects of incentive contracts on pro- 
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ductivity and cost. The citations discuss escalation 
clauses, wages and implicit contracts, impact of incon- 
gruent goal incentives in award contracting, and con- 
tract expansion by performance incentives to achieve 
technological innovations. Contracts involving govern- 
ment and industry in cost sharing are also reviewed. 
(Contains 250 citations and includes a subject term 
index and title list.) 


PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 
Just In Time Accounting. (Latest citations from the 
ABI/inform Database). 
Published Search®). 
Dec 93, 94 citations minimum 
Updated with each order. Supersedes PB93-859338. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 
The bibliography contains citations ing ac- 
counting in a Just In Time om environment. Topics 
include production cost accounting, manufacturing 
performance, management accounting, and manufac- 
turing cycle time reduction. Also discussed are com- 
petitive advantages product costing, and scrap reduc- 
tion through the use of JIT accounting. (Contains a 
minimum of 94 citations and includes a subject term 
index and title list.) 


413,044 

PB94-861325/GAR PC NO1/MF NO1 

NERAC, Inc., Tolland, CT. 

Business Process Reengineering. (Latest citations 

from the ABi/inform Database). 

Published Sear 

Dec 93, 250 citations 

Sponsored in part by National Technical Information 

Service, Springfield, VA. 

The bibliography contains citations concerning busi- 

ness process reengineering (BPR) which seeks to 

achieve dramatic performance improvement by rede- 

signing the organization. Reegineering is the radical 

redesign of work processes, organizational structure, 

information technology, job content, and flow to 

achieve extensive improvements in customer-valued 
productivity. Citations examine case studies, guide- 

lines, and experimental and theoretical treatments of 

this management method. (Contains 250 citations and 

includes a subject term index and title list.) 


Personnel Management, Labor 
Relations & Manpower Studies 


413,045 

DE93017929/GAR PC A02/MF A01 
Westinghouse Electric Corp., Carlsbad, NM. Waste 
\solation Pilot Plant Project. 

Ensuring cost effectiveness in the TAP 

A. L. Trego. 16 Jun 92, 7p DOE/WIPP-92-026C, 
CONF-9206164-4 


training edited program conference, 
Phoenix, AZ (United States), 16-18 Jun 1992. ee 
sored by Department of Energy, Washington, DC 
The Training Accredition Program (TAP) at the Waste 
Isolation Division (WID) is discussed by the general 
manager. Cost effectiveness in the TAP process is 
sharing which refers 
it of information 
and technology among Westinghouse Government 
owned-contractor operators and with other organiza- 
tions. in 1990 a ‘ehensive management and su- 
pervisor training (MAST) program plan was devised 
and a MAST certification program of 31 self-paced 
written moduler was developed. This program has 
proven to be inexpensive to develop and implement 
when compared to classroom training. In addition, total 
quality is used as a tool to continuously improve work 
process. Continuous improvement requires continued 
evaluation of work process, such as TAP and 
development in su to make training at fa- 
cilities the most cost-effective training anywhere, we 
need to share, challenge conventional wisdom, and 
seek to continuously improve. 


413,046 
N94-14499/5/GAR PC A05/MF A01 


Nationai Science Foundation, Washington, DC. 
Scientists, Engineers, and Technicians in Nonman- 
> eg industries: 1990. Detailed Statistical 


J. P. Gannon. 1990, 88p NSF-92-334 
Its Surveys of Science Resources Series. 


Estimates are presented on the total number of scien- 
tists, engineers, and technicians (SET’s) who were 
employed in nonmanufacturing industries in 1990. The 
estimates were devel from the Labor Depart- 
ment’s Occupational Employment Statistics (OES) 
Survey, a Federal/State program that produces na- 
tional and State estimates of employment by industry 
for nonfarm wage and salary workers. The Bureau of 
Labor Statistics (BLS) has the primary responsibility for 
developing OES survey procedures and providing 
technical guidance and assistance with survey prob- 
lems. State Employment Security Agencies implement 
the survey at State levels and prepare current and pro- 
jected employment statistics for these labor markets. 
Some States also prepare sub-State estimates. The 
National Science Foundation (NSF) has enhanced the 
BLS effort since 1977 by financing the collection of full 
details on the types of scientific and technical jobs 
filled by industry. Analysis of this information provides 
insight into the dynamics of the labor market. 


413,047 
PB94-116282/GAR PC A99/MF A06 
a and Training Administration, Washington, 


Selected Characteristics of Occupations Defined 
in the Revised Dictionary of Occupational Titles. 
1993, 657p ISBN-0-16-038202-5 

Also available from Supt. of Docs. See also PB92- 
134840 and PB92-134857. 


This document provides, in a single volume, a wide 
range of occupational information with a variety of ap- 
plications ranging from job placement to occupational 
research, career guidance, labor market information, 
curricula development and long range job planning. 
This information may prove very timely and helpful to 
employers and organizations adjusting to regulations 
under the Americans with Disabilities Act. The informa- 
tion documented in the Selected Characteristics of Oc- 
cupations (SCO) was developed using the methodolo- 
gy and benchmarks used in the United States Employ- 
ment Service Occupational Analysis Program for gath- 
ering and recording information about jobs listed in the 
Dictionary. In this document, adjunct data on specific 
vocational training time, physical demands, and envi- 
ronmental conditions are listed for each occupation 
defined in the Dictionary and grouped according to in- 
terest factors identified in the Guide for Occupational 
Exploration. 


413,048 

PB94-116977/GAR 

North Carolina Univ. at Chapel Hill. 
Post-Retirement Benefit increases. 
Final rept. 


S. Allen, R. Clark, and A. McDermed. 15 Oct 91, 88p 
Contract DL-J-9-P-8-0100 

See also SHR-0011711. Sponsored by Pension and 
Welfare Benefits Administration, Washington, DC. 


The study examines post-retirement increases in pen- 

sion benefits during the 1980s. It measures benefit in- 

creases during the 1980s and examines why some 

—= plans give post retirement benefits and others 
not. 


PC A05/MF A01 


413,049 
PB94-117280/GAR PC A03/MF A0O1 
Yale Univ., New Haven, CT. 

Tax Policy, Sa and Pension Fundi 

S. B. Smart, and J. Waldfogel. Oct 92, 3: p 
Sponsored by Pension and Welfare Benefits Adminis- 
tration, Washington, DC. 


The study discusses that the unique structure of DB 
plans helps to explain declining savings rates and high 
interest rates. 


413,050 

PB94-123627/GAR PC A03/MF A01 
Foersvarets Forskningsanstalt, Stockholm (Sweden). 
Task Demand, Workioad, and Performance. 

B. Bergstroem. Jul 93, 31p FOA-A-50016-5.2 


The measurement of mental workload has become in- 
creasingly important as systems have become more 





complex and sophisticated. In this report workload and 
related concepts are discussed. Three dimensions of 
workload are recognized: task demand, operator work- 
load (OWL), and performance. In order to measure 
OWL, the concepts capacity, resource, and effort must 
be defined and also related to a cognitive model of the 
brain. Four regions of workload operation are de- 
scribed: underload, resource dependent, maximum ca- 
pacity, and overload. Satisfactory system function can 
only take place in the underioad and resource depend- 
ent regions. It is finally concluded that to yield mean- 
ingful workload results the experimenter must control 
and measure task demand, OWL, and performance at 
the same time. 


413,051 
PB94-858743/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

Employee Leasing. (Latest citations from the ABI/ 
Inform Database). 

Published Search®). 

Dec 93, 98 citations minimum 

Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations concerning em- 
ployee leasing or staff sourcing. Employee leasing 
firms provide integrated payroll, employee benefits, 
and routine personnel <p oy to their clients or 
subscribers. Leasing firms bill the client for employee 
gross wages, indirect costs of payroli, federal unem- 
ployment-tax, state unemployment insurance, work- 
ers’ compensation, employee benefits, and adminis- 
tration. The best candidates for personnel leasing are 
small and mid-size companies that find it cost-prohibi- 
tive to mainiain a full human resources staff. (Contains 
a minimum of 98 citations and includes a subject term 
index and title list.) 


413,0. 
$B$4-860061/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

Sexual Discrimination in the Workplace. (Latest ci- 
tations from the ABI/Inform Database). 

Published Searc 

Dec 93, 85 citations minimum 

Updated with each order. Supersedes PB93-851038. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations concerning dis- 
crimination in the workplace on the basis of gender. 
References discuss employment inequities with regard 
to promotions, job evaluations, and salaries. Legisla- 
tion enacted to remedy unequal treatment is also in- 
cluded. (Contains a minimum of 85 citations and in- 
cludes a subject term index and title list.) 


PC NO1/MF NO1 


and Per- 
IS Biblio- 


NERAC, Inc., Tolland, CT. 
Air Traffic Controller Personnel: Traini 
formance. (Latest citations from the 
fe wm Database). 

ublished Search®). 
Dec 93, 217 citations minimum 
Updated with each order. Supersedes PB93-852895. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations concerning the 
training and performance of air traffic controllers. The 
Air Intercept Controller Prototype Training System and 
Radar Simulation Training Programs are examined, in- 
cluding the associated computer hardware and soft- 
ware design. Training effectiveness, job stress, and 
methods for examining performance effectiveness are 
also considered. (Contains a minimum of 217 citations 
and includes a subject term index and title list.) 


Productivity 


G PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 
Deming Method: Quality Control. (Latest citations 
from the ABI/Inform Database). 
Published Search®). 
Dec 93, 242 citations minimum 
Updated with each order. Supersedes PB93-850741. 
Sponsored in part by National Technical Information 
Service, Springtield, VA. 


The we ed contains citations concerning the 
Deming appr to quality control. Topics include ex- 
amples de applications in specific industries, including 
manufacturing, health care, and public sector services. 
Some attention is given to theoretical considerations 
and to enhancements of the original concepts. The ef- 
fects of implementation on productivity and service 
quality are also considered. (Contains a minimum of 
wn and includes a subject term index and 
itle list. 


Public Administration & Government 


413,055 

N94-15931/6/GAR PC A04/MF A01 

National Aeronautics and Space Administration, 

oaieetne : f Station: The NASA Empio 
o' n: mploy- 

ee’s Guide olin Move. 

Apr 93, 68p NAS 1.18:9760.1A, NHB-9760.1A 


This guide is for the NASA employee preparing to 
make a permanent change of station. Whether a trans- 
feree or a new appointee, this guide contains informa- 
tion that will help a Government-authorized move go 
more smoothly from start to finish. The guide outlines 
the allowances and expense reimbursements one is 
entitled to under Federal Travel Regulations (FTR). It 
provides samples of forms one may need to fill out to 
Start the transfer rolling and to claim reimbursements. 
However, it is important to note that this guide is not a 
copy of the FTR. Information in the FTR and the NASA 
Travei Regulations, FMM 9760, is far more detailed 
and is always updated and correct. 


413,0. 

N94-19934/0/GAR PC A13/MF A03 
National Aeronautics and Space Administration, 
ee SS 


‘acilities Maintenance Handbook. 
Dec 91, 283p NAS 1.18:8831.2, NHB-8831.2 


This handbook is a guide for facilities maintenance 
managers. Its objective is to set minimum facilities 
maintenance standards. It also provides recommenda- 
tions on how to meet the standards to ensure that 
NASA maintains its facilities in a manner that protects 
and preserves its investment in the facilities in a cost- 
effective manner while safely and efficiently perform- 
ing its mission. This handbook implements NMI 
8831.1, which states NASA facilities maintenance 
policy and assigns organizational responsibilities for 
the management of facilities maintenance activities on 
all properties under NASA jurisdiction. It is a reference 
for facilities maintenance managers, not a step-by- 
step procedural manual. Because of the differences in 
NASA Field installation organizations, this handbook 
does not assume or recommend a typical facilities 
maintenance organization. Instead, it uses a systems 
approach to describe the functions that should be in- 
cluded in any facilities maintenance management 
system, regardless of its organizational structure. For 
cocuments referenced in the handbook, the most 
recent version of the documents is applicable. This 
handbook is divided into three parts: Part 1 specifies 
common definitions and facilities maintenance require- 
ments and amplifies the policy requirements contained 
in NMI 8831. 1; Part 2 provides quidance on how to 
meet the requirements of Part 1, containing recom- 
mendations only; Part 3 contains general facilities 
maintenance information. One objective of this hand- 
book is to fix commonality of facilities maintenance 
definitions among the Centers. This will permit the ap- 
plication of uniform measures of facilities conditions, of 
the relationship between current replacement value 
and maintenance resources required, and of the back- 
log of deferred facilities maintenance. The utilization of 
facilities maintenance system functions will allow the 
Centers to quantitatively define maintenance objec- 
tives in common terms, prepare work plans, and devel- 
Op management information in order to statistically 
identify and analyze variances from those plans. It will 
also add credibility to the NASA facilities maintenance 
budgeting process. The key to a successful mainte- 
nance 9 tee is the understanding and support of 
the senior ter managers. 


413,057 

N94-15939/9/GAR PC A03/MF A01 
National Aeronautics and Space Adniinistration, 
Washington, DC. 


413,060 


ADMINISTRATION & MANAGEMENT 


Public Administration & Government 


Industrial Labor Relations Manual. 
Nov 92, 50p NAS 1.18:5200.1B, NHB-5200.1B 


The NASA Industrial Labor Relations Manual provides 
internal guidelines and procedures to assist NASA 
Field Installations in dealing with contractor labor man- 
agement disputes, Service Contract Act variance hear- 
ings, and to provide access of Labor Union Represent- 
atives to NASA for the purpose of maintaining sched- 
ules and goals in connection with vital NASA pro- 
grams. This manual will be revised by page changes as 
revisions become necessary. Initial distribution of this 
manual has been made to NASA Headquarters and 
Field Installations. 


413,058 
N94-15944/9/GAR PC A03/MF A01 
National “~~ eae and Space Administration, 
ony ton, DC 
petit ive Placement Plan for Positions 
5-18 ¥ w (Including Trades and Labor Po- 
ions). 


1 Feb 93, 19p NAS 1.18:3335.1C, NHB-3335.1C 


This plan provides the framework for selection based 
on merit from among the best qualified candidates 
available. Selections will be made without regard to 
political, religious, or labor organization affiliation or 
nonaffiliation, marital status, race, color, sex, national 
origin, nondisqualifying disability, or age. This plan 
does not guarantee promotion but rather ensures that 
all qualified available candidates receive fair and equi- 
table consideration for positions filled under these 
competitive procedures. Announcing a vacancy under 
this plan is only one method of locating applicants for a 
position and can be used in conjunction with other 
methods. Subject to applicable law and regulation, se- 
lection of an individual to fill a position is the decision 
of management, as is the decision as to the method(s) 
to be used in identifying candidates. This plan is appli- 
cable to all NASA installations. It covers all positions in 
the competitive service at (and below) the GS/GM-15 
level (including all trades and labor positions), except 
positions in the Office of the Inspector General. The 
requirements herein are not intended to, nor should 
they be construed to limit in any way, the independent 
personnel authority of the Inspector General under the 
Inspector General Act, as Amended. 


413,059 

N94-15945/6/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Washington, DC. 

Senior Executive Service. 

Dec 92, 42p NAS 1.18:3100.6, NHB-3100.6 


A major innovation of the Civil Service Reform Act of 
1978 was the creation of a Senior Executive Service 
(SES). The purpose of the SES is both simple and 
bold: to attract executives. of the highest quality into 
Federal service and to retain them by providing out- 
standing opportunities for career growth and reward. 
The SES is intended to: provide greater authority in 
managing executive resources; attract and retain 
highly competent executives, and assign them where 
they will effectively accomplish their missions and best 
use their talents; provide for systematic development 
of executives; hold executives accountable for individ- 
ual and organizational performance; reward outstand- 
ing performers and remove poor performers; and pro- 
vide for an executive merit system free of inappropri- 
ate personnel practices and arbitrary actions. This 
Handbook summarizes the key features of the SES at 
NASA. It is intended as a special welcome to new ap- 
pointees and also as a general reference document. It 
contains an overview of SES management at NASA, 
including the Executive Resources Board and the Per- 
formance Review Board, which are mandated by law 
to carry out key SES functions. In addition, assistance 
is provided by a Senior Executive Committee in certain 
reviews and decisions and by Executive Position Man- 
agers in day-to-day administration and oversight. 


413,060 

N94-15957/1/GAR PC AO05/MF A01 
National Aeronautics and Space Administration, 
Washington, DC. 

Equipment Management User’s Handbook for 
Property Custodians. 

Mar 93, 86p NAS 1.18:4200.2A, NHB-4200.2A 


The NASA Equipment Management User's Handbook 
for Property Custodians is issued as an instructional 
guide for personnel designated as property custodians 
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Public Administration & Government 


and technical personnel involved in the acquisition, 
and use of NASA-owned 


management, equipment. 
This handbook provides general information and basic 
operational eough the es for ——— St’Eoos. 
transactions a 

ment Management System (NEMS). Each NASA in. in- 
stallation must prepare supplementary instructions for 
local —————— beyond the scope of NASA-wide 


fed for local implomentation in NHB 4 4200.1, 
Equipment Management Manual.’ NHB 2200.1 as 
forth policy, uniform performance standards, and pro- 
cedural guidance to NASA personnel for the acquisi- 
tion, ma it, and use of NASA-owned equip- 
ment. This handbook is a controlled document, issued 
in loose-leaf form and revised by page changes. Addi- 
tional copies for internal use may be obtained through 
normal distribution. 


Research Program Administration & 
Technology Transfer 


413,061 
N94-13982/1/GAR 


_ PC A03/MF A01 
DC. 


and D 
1, 30p NSF-92-329 
te Surveys of Science Resources Series. 


The data presented in this summary are being re- 
leased in advance of a more comprehensive detailed 
statistical tables publication and are compiled from the 
National Science Foundation’s Survey of Scientific 
and Engineering E es at Universities and Col- 
leges Fiscal Year (FY) 1991. They refer to science and 
engineering (S&E) expenditures for separately budg- 
eted research and development (R&D). The phrase 
‘separately budgeted research and development ex- 
penditures’ refers to all funds that are expended for 
activities specifically organized to produce research 
outcomes and that are commissioned by an 
external to the institution or that are separately 
eted by an organizational unit within the institution. 
Data presented in these tables are assembled from 
the most recently completed survey and represent the 
latest totals available as of August 1992. Since both 
— -year and prior-year data are subject to revision 
it years, references to prior-years’ data 
should be restricted to the latest data release. 


413,062 
PB94-117025/GAR PC A04/MF A01 
oye "ere een ee , DC. Commis- 
sion on Engineering lems. 
Assessment 


of the etm om i} and Tech- 
nology Training Program. interim 
©1993, 63 
Contract 


Sponsored 
Bolling AFB. 


The Air Force Office of Scientific Research (AFOSR) 
awarded a total of $10 million in grants to the following 
four awardees: (1) Massachusetts Institute of Technol- 
ogy (MIT); (2) the University of rs (3) Vanderbilt 
University; and (4) a consortium of the University of 
Wisconsin-Madison, E ing Alliance for Global 
Education (EAGLE), National Technological Uni- 
versity (NTU). The 7 were the first to implement a 
po program, the U.S.-Japan Industry and Technology 
Management Program created by the Congress “... to 
support universities, colleges, or nonprofit institutions 

to to enody Japanese industry and t manage- 
ment methods...(to) understand, in detail, manage- 
ment and business practices used by Japan in areas of 
ineering, and manufacturing.’ This interim 

of the four grant- 


F-F49620-92-C-0021 
yo Force Office of Scientific Research, 


a eee 
grantees should be encouraged to maximize overall 

program benefits. These issues will be discussed in 
more detail in the committee’s second report. 


413,063 
PBS4-119435/GAR 


4 VOL. 94, No. 5 


PC A06/MF A02 


National Inst. of Standards and Technology, Gaithers- 
burg, MD. Public Affairs Div. 
Guide to NIST. 


Special pub. 
Oct 93, 119p NIST/SP-858 


The guide is designed to make finding out about pro- 
grams and contacts at the National Institute of Stand- 
ards and Technology a little easier. NIST researchers 
actively seek out industrial and other collaborators to 
work on well-defined, cooperative research projects of 
mutual interest. In addition, NIST researchers collabo- 
rate informally with industrial and academic research- 
ers to solve shorter-term technical problems. The 
guide describes more than 250 NIST research 
projects, grants and industry outreach programs, serv- 
ices, and facilities, followed by contact names, phone 
numbers, and mail and electronic mail (internet) ad- 
dresses for further information. 


413,064 

PB94-119690/GAR PC E05/MF E05 

Etablissement Technique Central de |'Armement, Ar- 

cueil (France). 

Bon Usage de 

les Travaux de 

dela 

to Make 

laboration, with Emphasis on the Evolving Situa- 

tion in Europe). 

Summary rept. 

Dec 92, 49p 

Text in French; summary in English. Report on the 

— es and Information Day (2nd), Decem- 
1 F 


This report summarizes the work and proposals of 
group sessions at the second annual seminar on how 
to make use of international collaboration in re- 
search. bulk of it is taken up by two speeches by 
an aeronautical civil engineer and a weapons inspec- 
tor. Points covered in the working groups include fac- 
tors that impede and argue in favor of international re- 
search, considerations basic research, 
problems encountered, future directions, the motiva- 
tions for forming international teams, and proposals 
and recommendations. The first speech discusses the 
desirability and barriers to international collaboration in 
weapons research, national and international tools, le- 
gitimate actions for the EC to take, the need for a Euro- 
pean weapons policy including an R&D and export 
component, and innovating by creating a European 
Weapons Agency. The second speech discusses 
changes in the General Weapons Delegation. 


AERONAUTICS & 
AERODYNAMICS 


Aerodynamics 


413,065 

N94-13906/0/GAR PC A03/MF A01 

Technische Univ., Delft (Netherlands). Faculty of Aero- 

space Engineering. 

a of an Aeroelastic Oscillator: Analysis 
of One-Degree-of-Freedom ee with Com- 

bined Translational and Torsional Eff 

+s ecaaamans Dec 92, 28p LR- 707, ETN- 


The investigation was carried out in the framework of a 
research project on aeroelastic oscillators. The results 
of literature investigations about the background and 
analysis of galloping and the construction of a test set 
up are summarized. Galloping is a of flow induced 
vibration, which is caused by aer mic instability: 
the unsteady aerodynamic forces on the oscillating 
structure can amplify or sustain the vibration. The 
major assumptions underlying the theory with which 
galloping is doeesibed and an anchysle of tun pes of 
one degree of freedom galloping are discussed. The 
purpose of the analysis is to give an insight into the 
relevant parameters of the phenomenon and the set 
up. 


413,066 
N94-14030/8/GAR 
MCAT Inst., San Jose, CA. 
CNSFV Code Development, Virtual Zone Navier- 
Stokes Computations of Oscillating Control Sur- 
faces and Computational Support of the Laminar 
Flow Supersonic Wind Tunnel. 

Final Report. 

G. H. Klopfer. May 93, 30p NAS 1.26:194259, 
MCAT-93-14, NASA-CR-194259 

Contract NCC2-616 

Original Contains Color Illustrations. 


PC A03/MF A01 


The work performed during the past year on this cocp- 
erative agreement covered two major areas and two 
lesser ones. The two major items included further de- 
velopment and validation of the Compressible Navier- 
Stokes Finite Volume (CNSFV) code and providing 
computational support for the Laminar Flow Superson- 
ic Wind Tunnel (LFSWT). The two lesser items involve 
a Navier-Stokes simulation of an oscillating control 
surface at transonic speeds and improving the basic 
algorithm used in the CNSFV code for faster conver- 
gence rates and more robustness. The work done in all 
four areas is in support of the High Speed Research 
Program at NASA Ames Research Center. 


413,067 

N94-14031/6/GAR PC A03/MF A01 
Institute for Aerospace Research, Ottawa (Ontario). 
Applied Aerodynamics Lab. 

Flow-Field Interference Produced by an Asymmet- 
rical Support Strut. 

M. E. Beyers, H. J. Cai, and P. J. Penna. Jan 93, 45p 
IAR-AN-75, NCR-32157, CTN-93-60735 


The interference flow field associated with an asym- 
metrical strut-mounted aircraft model was studied visu- 
ally and through floor pressure measurements in a low- 
speed wind tunnel. The object of the investigation was 
to elucidate the unsteady interference phenomena 
which are expected to prevail in oscillatory tests. The 
conditions under which direct support interference and 
coupled support/wall interference could occur were 
explored qualitatively. Static support interference was 
found to be significant at incidence angles below ap- 
proximately 20 deg, and wall interference was found to 
be significant above this angle. Coupled support/wall 
interference is expected to be larger in pitch oscillation 
than in roll oscillation tests. This unsteady interference 
is expected to peak at intermediate incidence angles 
near 28 deg. These findings are generally applicable to 
test installations involving similarly sized models in 
closed, low-speed wind tunnels. 


413,068 
N94-14322/9/GAR PC A03/MF A01 
MCAT Inst., San Jose, CA. 

Numerical Simulation of a Powered-Lift Landing, 
Tracking Flow Features Using Overset Grids, and 
Simulation of High Lift Devices on a Fighter-Lift- 
and-Control Wing. 

Final Report. 

K. Chawla. Aug 93, 27p NAS 1.26:194260, MCAT- 
93-18, NASA-CR-194260 

Contract NCC2-563 

Original Contains Color Illustrations. 


Attached as appendices to this report are documents 
describing work performed on the simulation of a land- 
ing powered-lift delta wing, the tracking of flow fea- 
tures using overset grids, and the simulation of flaps 
on the Wright Patterson Lab’s fighter-lift-and-control 
(FLAC) wing. Numerical simulation of a powered-lift 
landing includes the computation of flow about a delta 
wing at four fixed heights as weli as a simulated land- 
ing, in which the delta wing descends toward the 
ground. Comparison of computed and experimental lift 
coefficients indicates that the simulations capture the 
qualitative trends in lift-loss encountered by thrust-vec- 
toring aircraft operating in — effect. Power spec- 
tra of temporal variations of pressure indicate comput- 
ed vortex shedding frequencies close to the jet exit are 
in the experimentally observed frequency range; the 
power spectra of pressure also provide insights into 
the mechanisms of lift oscillations. Also, a method for 
using overset grids to track dynamic flow features is 
described and the method is validated by tracking a 
moving shock and vortices shed behind a circular cyl- 
inder. Finally, Chimera gridding strategies were used to 
develop pressure coefficient contours for the FLAC 
= for a Mach no. of 0.18 and Reynolds no. of 2.5 
million. 





413,069 
N94-14541/4/GAR PC A02/MF A01 
Eloret Corp., Sunnyvale, CA. 

Experimental Study of a Turbulent Boundary Layer 
in the Trailing Edge Region of a Curculation-Con- 
trol Airfoil. 

Progress Report, 1 Oct. 1992 - 30 Jun. 1993. 

J. Brown. 12 Oct 93, 6p NAS 1.26:194522, NASA- 
CR-194522 

Contract NCC2-545 


This report discusses progress made on NASA Coop- 
erative Agreement NCC2-545, ‘An Experimental Study 
of a Turbulent Boundary Layer in the Trailing-Edge 
Region of a Circulation-Control Airfoil,’ during the 
period 1 Oct. 1992 - 30 Jun. 1993. The study, being 
conducted by Jeff Brown of the Eloret Institute, in con- 
junction with the Experimental Fluid Dynamics Branch 
at NASA Ames (Dennis Johnson, technical monitor), 
features 2-component laser Doppler velocimeter 
(LDV) measurements in the trailing edge and wake re- 
gions of a generic circuiation-control airfoil model. The 
final experimentai phase of the study will be carried out 
in the Ames High Reynolds Number Channel I! (HRC2) 
transonic blow-down facility. During the 9-month 
period covered by this report, important data were ac- 
quired using the near-wall laser Doppler velocimeter 
(LDV) whose development has been described in pre- 
vious reports. These data point strongly to the viability 
of this new technique for measuring the full Reynolds 
Stress Tensor in 3D flows. 


413,070 

N94-14800/4/GAR PC A03/MF A01 
Technische Univ. Berlin (Germany, F.R.). Fachgebiet 
Raumfahrt. 

Entwicklung Experimenteller Nachweisverfahren 
fuer Laminar-Turbulente Stroem: taende an 
Tragfluegelprolifen im Freiflug. Abschlussbericht 
(Development of Experimental Demonstration 
Processes for Laminar-Turbulent Flow States at 
Wing Profiles in Free Flight). 

Final Report. 

P. Mirow, and W. Nitsche. 1993, 40p ILR-MITT- 
280(1993), ETN-93-94381 

Text in German. Sponsored by Bmft. 


Measurement techniques for industrial laminar wing 
experiments on a Grob 109B aircraft were developed 
and tested; two perturbation free surface measuring 
processes, piezoarray techniqu2 and CPM3 (Compu- 
tational Preston tube Method), and an onboard sup- 
ported data acquisition system are presented; CHM2 
(Computational Hot-wire Method) was equally used for 
measuring wall shear stresses and torsional stress 
variations. CPM3 method was used for determination 
of local wall friction; power spectrum, time signals, and 
adaptation factors were obtained with piezoelectric 
foils, which proved to be very efficient for analysis of 
flow instabilities, but the method is found to be very 
expensive because of the necessity of multisensor 
arrays. It is concluded that a combination of both proc- 
esses seems to be optimal for flight tests. 


413,071 

N94-15645/2/GAR PC A04/MF A01 
Loughborough Univ. of Technology (England). 
Experimental Study of ASTOVL Related Jet Flows 
to Produce CFD Code Validation Data. Phase 3: Re- 
sults of Experiments. 

Final Report. 

P. Behrouzi, and J. J. Mcguirk. cOct 92, 60p ISBN-O- 
904947-38-6, ETN-93-94492 


A study aimed at the provision of experimental data for 
mean velocities and associated turbulence quantities 
in flow fields related to the ground effect phase of Ad- 
vanced Short Takeoff and Vertical Landing (ASTOVL) 
aircraft operation is reported. These data are intended 
to serve as a benchmark validation data set for RANS 
based Computational Fluid Dynamics (CFD) codes 
which might in the future be used in design studies of 
ASTOVL aircraft. To aid the specification of boundary 
conditions in related CFD calculations, and to allow the 
isolation of several physical phenomena believed to be 
important in ground effect flows (in particular fountain 
formation), three idealized jet flow configurations were 
selected for study: (1) lateral pair (twin jets with line of 
centers perpendicular to crossflow direction) to study 
effect of velocity ratio (jet velocity/crossflow velocity), 
jet impingement height, jet splay angle, and jet spac- 
ing; (2) longitudinal pair (twin jets with line of centers 
aligned with crossflow direction) to study effect of ve- 
locity ratio and jet imbalance; (3) and three poster (a 


combination of lateral and longitudinal pair) to study 
effect of rear jets splay angle and jet imbalance. Low 
speed incompressible flows were concentrated upon. 
The use of laser Doppler velocimetry was selected as 
the measurement technique to be used, and optical 
access and seeding problems could be alleviated con- 
siderably by the use of a water flow rather than an air 
flow. Accordingly a small scale water tunnel was se- 
lected as the test facility to be used to gather the data. 


413,072 

N94-15655/1/GAR PC A05/MF A01 

hoaiemme Control i oon wr Vehicles 
re) ype 

a Vortex Manipulation. Volume 1: Static 

Water Tunnel Tests. 

C. J. Suarez, T. T. Ng. L. Ong, and G. N. Malcolm. 

Sep 93, 88p NAS 1.26:177626-V-1, A-93138-V-1, 

NASA-CR-177626-V-1 

Contract NAS2-13196 

Sponsored by NASA, Washington. 


Water tunnel tests were conducted on a NASP-type 
earn ney to evaluate different ae ae Fore- 
body Vortex Control (FVC) methods. Flow visualization 
and yawing moment measurements were performed at 
— of attack from 0 deg to 30 deg. The pneumatic 
techniques tested included jet and slot blowing. In gen- 
eral, blowing can be used efficiently to manipulate the 
forebody vortices at angles of attack greater than 20 

. These vortices are naturally symmetric up to 
al = 25 and qr between 25 deg and 
30 deg angle of attack. Results indicate that tangential 
aft jet blowing is the most promising method for this 
configuration. Aft jet blowing produces a _— 
moment towards the blowing side and the trends wi 
blowing rate are well behaved. The size of the nozzle is 
not the dominant factor in the blowing process; the 
change in the blowing ‘momentum,’ i.e., the product of 
the mass flow rate and the velocity of the jet, appears 
to be the important parameter in the water tunnel (in- 
compressible and unchoked flow at the nozzie exit). 
Forward jet blowing is very a and sensitive 
to mass flow rate changes. Slot blowing (with the ex- 
ception of very low blowing rates) acts as a flow ‘sepa- 
rator’; it promotes early separation on the blow side, 
producing a yawing moment toward the non-blowing 
side for the C(sub mu) range investigated. 


413,073 

N94-15657/7/GAR PC A04/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. —_ en ee. —_ ae 
Suppression o + with a ing-E: 
Slat on a VR-7 Airfoil. 

K. W. Mcalister, and C. Tung. Mar 93, 71p NAS 
1.60:3357, NASA-TP-3357, A-93006 

Contract RTOP 505-61-51 


The VR-7 airfoil was experimentally studied with and 
without a leading-edge slat at fixed angles of attack 
from 0 deg to 30 deg at Re = 200, and for un- 
steady pitching motions described by alpha equals 
alpha(sub m) + 10 deg(sin(wt)). The models were two 
dimensional, and the test was performed in a water 
tunnel at Ames Research Center. The unsteady condi- 
tions ra over Re equals 100,000 to 250,000, k 
equals 0.001 to 0.2, and alpha(sub m) = 10 deg to 20 
deg. Unsteady lift, drag, and pitching-moment meas- 
urements were obtained along with fluorescent-dye 
flow visualizations. The addition of the slat was found 
to delay the static-drag and static-moment stall by 
about 5 degrees and to eliminate completely the devel- 
opment of a dynamic-stall vortex during unsteady mo- 
tions that reached angles as high as 25 degrees. In all 
of the unsteady cases studied, the slat caused a signif- 
icant reduction in the force and moment hysteresis 
amplitudes. The reduced frequency was found to have 
the greatest effect on the results, whereas the Reyn- 
olds number had little effect on the behavior of either 
the basic or the slatted airfoil. The slat caused a slight 
drag penalty at low angles of attack, but generally in- 
creased the lift/drag ratio when averaged over the full 
cycle of oscillation. 


PC A07/MF A02 


413,074 

N94-15677/5/GAR 

Eidetics International, Inc., Torrance, CA. 

A Control of Nasp-Type Vehicles 
Vortex Manipulation. Volume 2: Static 

‘unnel Tests. 

C. J. Suarez, B. R. Kramer, B. C. Smith, and G. N. 


Wind 


Malcolm. Sep 93, 144p NAS 1.26:177626-V-2, A- 
93138-V-2, NASA-CR-177626-V-2 

Contract NAS2-13196 

Sponsored by NASA, Washington. 


413,076 


AERONAUTICS & AERODYNAMICS 
Aerodynamics 


Forebody Vortex Control (FVC) was explored in this 
research program for potential application to a NASP- 
type configuration. Wind tunnel tests were conducted 
to evaluate a number of jet blowing schemes. The con- 
figuration tested has a slender forebody and a 78 deg 
swept delta wing. Blowing jets were implemented on 
the leeward side of the forebody with small circular 
tubes tangential to the surface that could be directed 
aft, forward, or at angles in between. The effects of 
blowing are observed primarily in the yawing and roll- 
ing moments and are highly dependent on the jet con- 
figuration and the angle of attack. Results show that 
the baseline fiow field, without blowing activated, is 
quite sensitive to the geometry differences of the vari- 
ous protruding jets, as well as being sensitive to the 
blowing, particularly in the angle of attack range where 
the forebody vortices are naturally asymmetric. The 
time lag of the flow field response to the initiation of 
blowing was also measured. The time response was 
very short, on the order of the time required for the flow 
disturbance to travel the distance from the nozzie to 
the specific airframe location of interest at the free 
stream velocity. Overall, results indicate that sizable 
yawing and rolling moments can be induced with 
modest blowing levels. However, direct application of 
this technique on a very slender forebody would re- 
quire thorough wind tunnel testing to optimize the jet 
location and configuration. 


413,075 

N94-15681/7/GAR PC A13/MF A03 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Wind Tunnel Investigation of Three Axisymmetric 
Cowls of Different Lengths at Mach Numbers from 
0.60 to 0.92. 

R. J. Re, and W. K. Abeyounis. Sep 93, 285p NAS 
1.15:4488, L-17191, NASA-TM-4488 

Contract RTOP 535-03-10-01 

Sponsored by NASA, Washington. 


Pressure distributions on three inlets having different 
cowl lengths were obtained in the Langley 16-Foot 
Transonic Tunnel. The cowl diameter ratio (highlight 
diameter to maximum diameter) was 0.85 and the cowl 
lei ratios (cowl le! to maximum diameter) were 
0.337, 0.439, and 0.547. The cowls had identical non- 
dimensionalized (with respect to cowl length) external 
geometry and identical internal geometry. The internal 
contraction ratio (highlight area to throat area) was 
1.250. The inlets had longitudinal rows of static pres- 
sure orifices on the top and bottom (external) surfaces 
and on the contraction (internal) and diffuser surfaces. 
The afterbody was cylindrical in shape, and its diame- 
ter was equal to the maximum diameter of the cowl. 
Depending on the cowl configuration and free-stream 
Mach number, the mass-flow ratio varied between 
0.27 and 0.87 during the tests. Angle of attack varied 
from 0 to 4.1 deg at selected Mach numbers and 
mass-flow ratios, and the Reynolds number varied with 
the Mach number from 3.2x10(exp 6) to 4.2x10(exp 6) 
per foot. 


413,076 
N94-15720/3/GAR PC A08/MF A02 
Eidetics International, Inc., Torrance, CA. 

of NASP-Type Vehicles 

Vortex Manipulation, Volume 4. 

B. C. Smith, C. J. Suarez, W. M. Porada, and G. N. 
Malcolm. 93, 151p NAS 1.26:177626-V-4, A- 
93138, NASA-CR-177626-V-4 
Contract NAS2-13196 
Sponsored by NASA, Washington. 


Forebody Vortex Control (FVC) is an emerging tech- 
nology that has received widespread and concentrat- 
ed attention by many researchers for application on 
fighter aircraft to enhance aerodynamic controllability 
at high angles of attack. This research explores poten- 
tial application of FVC to a NASP-type configuration. 
The configuration investigated is characterized by a 
slender, circular cross-section forebody and a 78 deg 
swept delta eS man-in-the-loop, six-degress-of- 
freedom, high-fidelity simulation was developed that 
demonstrates the implementation and advantages of 
pneumatic forebody vortex control. Static wind tunnel 
tests were used as the basis for the aerodynamic char- 
acteristics modeled in the simulation. Dynamic free-to- 
roll wind tunnel tests were analyzed and the wing rock 
motion investigated. A non-linear model of the dynam- 
ic effects of the bare airframe and the forebody vortex 
control system were developed that closely represent- 
ed the observed behavior. Multiple state-of-the-art dig- 
ital flight control systems were developed that includ- 
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ed different utilizations of pneumatic vortex control. 
These were evaluated through manned simulation. 
Design parameters for a pneumatic forebody vortex 
control system were based on data collected regard- 
ing the use of blowing and the mass flow required 
during realistic flight maneuvers. 


413,077 
N94-15780/7/GAR PC A07/MF A02 
Eidetics International, inc., Torrance, CA. 
Control of Type Vehicles 
Vortex Manipulation. Volume 3: Wing 


Rock . 

C. J. Suarez, B. C. Smith, B. R. Kramer, T. T. Ng, 
and L. Ong. 93, 130p NAS 1.26:177626, A- 
93138, NASA-CR-177626 

Contract NAS2-13196 


Free-to-roll tests were conducted in water and wind 
tunnels in an effort to investigate the mechanisms of 
wing rock on a NASP-type vehicle. The configuration 
tested consisted of a highly-slender forebody and a 78 
deg swept delta wing. In the water tunnel test, exten- 
sive flow visualization was performed and roll angle 
histories were obtained. In the wind tunnel test, the roll 
angle, forces and moments, and limited forebody and 
wing surface pressures were measured during the 
wing rock motion. A limit cycle oscillation was ob- 
served for angles of attack between 22 deg and 30 
deg. In general, the experiments confirmed that the 
main flow phenomena responsible for the wing-body- 
tail wing rock are the interactions between the fore- 

and the wing vortices. The variation of roll accel- 
eration (determined from the second derivative of the 
roll angle time history) with roll angle clearly slowed 
the energy balance necessary to sustain the limit cycle 
oscillation. Different means of suppressing wing rock 
by controlling the forebody vortices using small blow- 
ing jets were also explored. Steady blowing was found 
to be capable of suppressing —_ rock, but significant 
vortex asymmetrices are created, causing the model 
to stop at a non-zero roll angle. On the other hand, 
alternating pulsed blowing on the left and right sides of 
the fore body was demonstrated to be a potentially ef- 
fective means of suppressing wing rock and eliminat- 
ing large asymmetric moments at high angles of 
attack. 


413,078 

PB94-125507/GAR PC A03/MF A01 
National Aerospace Lab., Amsterdam (Netherlands). 
Development of a Method to Predict Transonic 
Limit Cycle Oscillation Characteristics of Fighter 
Aircraft (Continued). 

J. J. Meijer, and A. M. Cunningham. 10 Apr 92, 22p 
NLR-TP-92156-U 

See also PB93-211845. Presented at the AIAA/ 
ASME/AHS/ASC Structures, Structural Dynamics and 
Materials Conference/Dynamics Specialist Confer- 
ence (33rd), Dallas, TX., April 16-17, 1992. Sponsored 
by Department of the Air Force, Washington, DC., Min- 
istry of Defence, The Hague (Netherlands), and Neder- 
lands Inst. voor Vliegtuigontwikkeling en Ruimtevaart, 


An analysis of steady wind tunnel data, obtained for a 
fighter type aircraft, has indicated that shock-induced 
and trailing-edge separation Bley a dominant role in the 
development of Limit Cycle illations (LCO) at tran- 
sonic speeds. On the basis of these data a semi-empir- 
ical LCO prediction method is being developed. Its pre- 
liminary version has been applied to several configura- 
tions and has correctly identified those which have en- 
countered LCO. It has shown already the potential for 
application early in the design process of new aircraft 
to determine and understand the nonlinear aeroelastic 
characteristics. The method has been upgraded since. 
It will be described in its present form and results of the 
latest predictions will be used to further assess various 
parametric effects. The ultimate refinements are ex- 
pected from recent unsteady wind tunnel force and 
pressure measurements of which a few preliminary re- 
sults are analyzed. 
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DE93019633/GAR PC A13/MF A03 
Lawrence Livermore National Lab. CA. 


6 VOL. 94, No. 5 


flame exposure 
UCRL-CR-114509, 


of 
during accidents in 
J. A. Mansfield. Jan 93, 
DDV-93-0004 
Contract W-7405-ENG-48 
Sponsored by Department of Energy, Washington, DC. 


This report describes an evaluation of flame exposure 
temperatures of weapons contained in alert (parked) 
bombers due to accidents that involve aircraft fuel 
fires. The evaluation includes two types of accident, 
collisions into an alert aircraft by an aircraft that is on 
landing or take-off, and engine start accidents. Both 
the B-1B and B-52 alert aircraft are included in the 
evaluation. 


413,080 

N94-13790/8/GAR PC A05/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Dynamic Forms. Part 1: Functions. 

G. Meyer, and G. A. Smith. Aug 93, 86p NAS 
1.60:3397, A-93078, NASA-TP-3397 

Contract RTOP 505-64-52 


The formalism of dynamic forms is developed as a 
means for organizing and systematizing the design 
control systems. The formalism allows the designer to 
easily compute derivatives to various orders of large 
composite functions that occur in flight-control design. 
Such functions involve many function-of-a-function 
calls that may be nested to many levels. The compo- 
nent functions may be multiaxis, nonlinear, and they 
may include rotation transformations. A dynamic form 
is defined as a variable together with its time deriva- 
tives up to some fixed but arbitrary order. The variable 
may be a scalar, a vector, a matrix, a direction cosine 
matrix, Euler angles, or Euler parameters. Algorithms 
for standard elementary functions and operations of 
scalar dynamic forms are developed first. Then vector 
and matrix operations and transformations between 
parameterization of rotations are developed in the next 
level in the hierarchy. Commonly occurring algorithms 
in control-system design, including inversion of pure 
feedback systems, are developed in the third level. A 
large-angle, three-axis attitude servo and other exam- 
ples are included to illustrate the effectiveness of the 
developed formalism. All algorithms were implement- 
ed in FORTRAN code. Practical experience shows 
that the proposed formalism may significantly improve 
the productivity of the design and coding process. 


PC A03/MF A01 


413,081 
N94-13898/9/GAR 
Institute for Aerospace Research, Ottawa (Ontario). 
Applied Aerodynamics Lab. 

Qualitative Investigation of a Generic Fighter 
Model in Radio Controlled Gliding 

P. J. Penna. Jul 92, 26p LM-AA-003, CTN-93-60762 


A generic fighter model was flown in radio controlled 
— flight to investigate qualitatively some of its 
light dynamic characteristics. Visual cues from the 
model's flight path, its motion about its center of gravi- 
ty, and qualitative knowledge of the pilot’s control 
inputs were used to infer certain dynamic characteris- 
tics. The observations showed that the model was 
statically stable in pitch with the center of gravity 
moved as far back as 23.3 percent of the mean aero- 
dynamic chord of the wing. However, if the model was 
rotated rapidly in pitch, it had a tendency to pitch up 
into a deep stall. The model was found to be prone to 
entering a spin from a moderate stall. The spin is pos- 
tulated to be caused by a separated-flow asymmetry at 
the nose ogive. Finally, the model's ailerons were 
found to provide acceptable roll control authority, but 
maximum aileron deflection caused visible adverse 
yaw. 


413,082 

N94-13957/3/GAR PC A04/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Helicopter Precision Approach Capability Using 
the Global System 


Semiannual Progress Report, Jul. - Dec. 1992. 

D. N. Kaufmann. 31 Dec 92, 60p NAS 1.26:194037, 
NASA-CR-194037 

Contract NCC2-775 


The period between 1 July and 31 December, 1992, 
was spent developing a research plan as well as a 
navigation system document and flight test plan to in- 
vestigate icopter precision approach capability 
using the Global Positioning System (GPS). In addition, 


all hardware and software required for the research 
was acquired, developed, installed, and verified on 
both the test aircraft and the ground-based reference 
station. 


413,083 
N94-14168/6/GAR 

(Order as N94-14153/8/GAR, PC — 

) 

Sverdrup Technology, inc., Arnoid AFS, TN. 
Hypersonic Flight Test. Part 1: Propulsion Flight 
Testing. 
V. K. Smith. c1993, 10p 
In Vki, Methodology of Hypersonic Testing 10 p. Pre- 
pared in Cooperation with Arnold Engineering Devel- 
opment Center, Arnold AFS, TN. 


The challenges of hypersonic system development, 
which require a combination of integrated ground test- 
ing, flight testing, and computational/simulation ap- 
proaches, are considered. The role of flight testing in 
the triad of development approaches is addressed, 
and the reasons for hypersonic propulsion flight test is 
focused upon. Each reason is illustrated by specific 
mini-case studies, including the Lockheed X-7, North 
American X-15/Hypersonic Research Engine (HRE) 
combination, Russian Hypersonic Flying Laboratory 
(HFL), National Aeronautics and Space Administration 
(NASA) SR-71 External Burning Experiment, NASA 
Space Shuttle, and the German HYTEX Flying Proto- 
type. Three types of hypersonic flight test systems are 
reviewed. The traditional and proposed propulsion 
flight test reasons and traditional/proposed approach- 
es are reviewed. 


413,084 
N94-14169/4/GAR 

(Order as N94-14153/8/GAR, PC A15/MF 

A03) 

Calspan Corp., Arnold AFS, TN. Flight Dynamics Sec- 
tion. 
Hypersonic Flight Testing. Part 2: Aerothermal 
Flight Testing. 
R. K. Matthews. c1993, 6p 
In Vki, Methodology of Hypersonic Testing 6 p. Pre- 
pared in Cooperation with Arnoid Engineering Devel- 
opment Center, Arnold AFS, TN. 


Some of the fundamentals of hypersonic flight testing, 
which provides the only true environment to demon- 
strate that a vehicle has the material/structural integri- 
ty to survive hypersonic flight, are reviewed. An over- 
view of aerothermal techniques is provided. Heat 
aa oe measurements in particular are consid- 
ered and some common problems encountered are 
discussed. 


413,085 
N94-14170/2/GAR 

(Order as N94-14153/8/GAR, PC A15/MF 

A03) 

Calspan Corp., Arnold AFS, TN. Flight Dynamics Sec- 
tion. 
Extrapolation of Ground Test Data to Flight. 
J. R. Maus. c1993, 16p 
In Vki, Methodology of Hypersonic Testing 16 p. Pre- 
pared in Cooperation with Arnold Engineering Devel- 
opment Center, Arnold AFS, TN. 


The differences revealed by initial space flights be- 
tween preflight aerodynamic predictions and actual 
flight data, were investigated. For the Space Shuttle 
these differences were notable for longitudinal trim 
during high speed reentry. To investigate these differ- 
ences, several computer codes were applied to a 
modified Space Shuttle Orbiter to determine aerody- 
namic parameters over a wide range of conditions. 
Computations were carried out for wind tunnel condi- 
tions and flight conditions to assess Mach number, 
real gas, and viscous effects on the reentry aerody- 
namics of the orbiter. Based on the computational fluid 
dynamics results and a semiempirical analysis of vis- 
cous effects, an aerodynamic model for the orbiter 
was developed to extrapolate wind tunnel data for the 
Space Shuttle Orbiter to flight conditions. 


413,086 

N94-14186/8/GAR PC A03/MF A01 
Federal Aviation Administration, Atlantic City, NJ. 
Widebody Cabin Water Optimization Tests. 
T. R. Marker. Aug 93, 47p /FAA/CT-TN93/29 
Original Contains Color Illustrations. 





Nine full-scale tests were conducted in a modified DC- 
10 test article as part of an aircraft cabin water spray 
optimization study. The purpose of the study was to 
test several spray configurations by varying the orien- 
tation of the nozzles, the flow rate, and the quantity of 
water sprayed, while keeping the fire conditions con- 
stant, in an attempt to minimize the amount of water 
required to effectively ess a postcrash aircraft 
fire and improve occupant survivability. The tests were 
used to validate optimization tests previously conduct- 
ed in the narrowbody 707 test article. The initial test 
series employed a full-zone spray system, extending 
across the width of the fuselage, consisting of 7 zones, 
each containing 12 nozzles. A thermocouple was cen- 
trally mounted at ceiling height in each of the 8 foot 
long zones, allowing for the activation of a particular 
zone when the temperature reached a pre-determined 
value. A second series of tests were run in which the 
original zones were divided in half, producing 5 zones 
on either side of the fuselage centerline for a total of 
10. Each of the 10 zones contained 6 nozzies. The 
survival time was extended between 41 and 103 sec- 
onds, depending on zone configuration, discharge ac- 
tivation temperature, and cabin location. 


413,087 

N94-15783/1/GAR PC A03/MF A01 
National Aeronautics and Space Administration. Hugh 
L. Dryden Flight Research Facility, Edwards, CA. 
In-Flight Inv tion of a Rotating Cylinder- 
Based Structural Excitation System for Flutter 
Testing. 

L. Vernon. Jun 93, 22p NAS 1.15:4512, H-1883, 
NASA-TM-4512 

Contract RTOP 505-63-50 

See Also A93-34074. 


A research excitation system was test flown at the 
NASA Dryden Flight Research Facility on the two-seat 
F-16XL aircraft. The excitation system is a wingtip- 
mounted vane with a rotating slotted cylinder at the 
trailing edge. As the cylinder rotates during flight, the 
flow is alternately deflected upward and downward 
through the slot, resulting in a periodic lift force at twice 
the cylinder’s rotational frequency. Flight testing was 
conducted to determine the excitation system’s effec- 
tiveness in the subsonic, transonic, and supersonic 
flight regimes. Primary research objectives were to de- 
termine the system's ability to develop adequate force 
levels to excite the aircraft's structure and to deter- 
mine the frequency range over which the system could 
excite structural modes of the aircraft. In addition, 
studies were conducted to determine optimal excita- 
tion parameters, such as sweep duration, sweep type, 
and energy levels. The results from the exciter were 
compared with results from atmospheric turbulence 
excitation at the same flight conditions. The compari- 
son indicated that the vane with a rotating slotted cylin- 
der provides superior results. The results from the 
forced excitation were of higher quality and had less 
variation than the results from atmospheric turbulence. 
The forced excitation data also invariably yielded 
higher structural damping values than those from the 
atmospheric turbulence data. 
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DE93018088/GAR PC A02/MF A01 
Lawrence Livermore National Lab., CA. 

Three dimensional imaging: An aging 
aircraft nondestructive inspection tool. 

G. H. Thomas, S. Benson, and S. Crawford. Jul 93, 
10p UCRL-JC-112604, CONF-930722-14 

Contract W-7405-ENG-48 

Annual meeting of the Society of Photo-Optical Instru- 
mentation Engineers (SPIE), San Diego, CA (United 
States), 11-16 Jul 1993. Sponsored by Department of 
Energy, Washington, DC. 


Ultrasonic nondestructive evaluation is a valuable 
technique for finding defects in aircraft structures. It 
can detect unbonds, corrosion damage and cracks in 
various aircraft components. Ultrasonic nondestruc- 
tive evaluation techniques interrogate materials with 
high frequency acoustic energy. A piezoelectric trans- 
ducer generates acoustic energy and converts re- 
turned acoustic energy into electrical signals which 
can be processed to identify the reflector. The acous- 
tic energy propagates through the component and is 
reflected by abrupt changes in modulus and/or density 


that can be caused by a defect. Ultrasonic nondestruc- 
tive evaluation typically provides a two dimensional 
image of internal defects. These images are either a 
planar view (C-scan) or a cross-sectional view (B- 
scan) of the component. The planar view is generated 
by raster scanning an ultrasonic transducer over the 
area of interest and capturing the peak amplitude of 
internal reflections. Depth information is generally ig- 
nored. The crass-sectional view is generated by scan- 
ning the transducer along a line and capturing the am- 
plitude and time of flight for each internal reflection. 
The amplitude and time of flight information is convert- 
ed into an image of the cross section of the compo- 
nent. By fusing the C-scan information with the B-scan 
information a three dimension image of the internal 
structure of the component can be produced. The 
three dimensional image can be manipulated by rotat- 
ing and slicing to produce the optimal view of the inter- 
nal structure. Visualizing defects in three dimensions 
aids the interpretation of the severity of defects and 
helps confirm the need to repair or replace compo- 
nents. 
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DE93018097/GAR PC A02/MF A01 
Lawrence Livermore National Lab., CA. 

Methodology for assessing high intensity RF ef- 
fects in aircraft. 

R. A. Zacharias, C. A. Availe, K. S. Kunz, N. E. 
Molau, and S. T. Pennock. Jul 93, 8p UCRL-JC- 
114935, CONF-9310142-1 

Contract W-7405-ENG-48 

Institute for Electrical and Electronics Engineers/ 
American Institute of Aeronautics and Astronautics 
(IEEE/AIAA) digital avionics systems conference and 
technical display, Ft. Worth, TX (United States), 25-28 
Oct 1993. Sponsored by Department of Energy, Wash- 
ington, DC. 


Optical components have an inherent immunity to the 
electromagnetic interference (EMI) associated with 
High Intensity Radiated Fields (HIRF). The optical 
technology embodied in sa (FBL) might 
therefore minimize the effects of HIRF on digitally con- 
trolled systems while providing lifetime immunity to 
signal EMI. This is one of the primary motivations for 
developing FBL systems for aircraft. FBL has the po- 
tential to greatly simplify EMI certification by enabling 
technically acceptable laboratory tests of subsystems, 
as opposed to expensive full airplane tests. In this 
paper the authors describe a methodology for assess- 
ing EMI effects on FBL aircraft that reduces or poten- 
tially eliminates the need for full airplane tests. This 
methodology is based on comparing the applied EMI 
stress--the level of interference signal that arrives at a 
unit under test--versus the EMI strength of the unit--the 
interference level it can withstand without upset. This 
approach allows one to use computer models and/or 
low power coupling measurement and similarity (to 
other previously tested aircraft) to determine the stress 
applied to installed subsystems, and to use benchtop 
cable injection tests and/or mode stirred chamber ra- 
diated tests to determine the strength of the subsys- 
tem. 
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DE93019151/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Dual-band infrared thermography for quantitative 
nondestructive evaluation. 

P. F. Durbin, N. K. Del Grande, K. W. Dolan, D. E. 
Perkins, and A. B. Shapiro. Apr 93, 11p UCRL-JC- 
113742, CONF-9304189-3 

Contract W-7405-ENG-48 

1993 joint Army, Navy, NASA, Air Force (JANNAF) 
nondestructive evaluation subcommittee meeting, 
Livermore, CA (United States), 26-28 Apr 1993. Spon- 
sored by Department of Energy, Washington, DC. 


The authors have developed dual-band infrared 
(DBIR) thermography that is ——— to quantita- 
tive nondestructive evaluation (NDE) of aging aircraft. 
The DBIR technique resolves 0.2 degrees C surface 
temperature differences for inspecting interior flaws in 
heated aircraft structures. It locates cracks, corrosion 
sites, disbonds or delaminations in metailic laps and 
composite patches. By removing clutter from surface 
roughness effects, the authors clarify interpretation of 
subsurface flaws. To accomplish this, the authors ratio 
images recorded at two infrared bands, centered near 
5 microns and 10 microns. These image ratios are 
used to decouple temperature patterns associated 
with interior flaw sites from spatially varying surface 
emissivity noise. They also discuss three-dimensional 
(3D) dynamic thermal imaging of structural flaws using 
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dual-band infrared (DBIR) computed tomography. 
Conventional thermography provides single-band in- 
frared images which are difficult to interpret. Standard 
procedures yield imprecise (or qualitative) information 
about subsurface flaw sites which are typically masked 
by surface clutter. They use a DBIR imaging technique 
pioneered at LLNL to capture the time history of sur- 
face temperature difference patterns for flash-heated 
targets. They relate these patterns to the location, 
size, shape and depth of subsurface flaws. They have 
demonstrated temperature accuracies of 
0.2(degree)C, timing synchronization of 3 ms (after 
onset of heat flash) and intervals of 42 ms, between 
images, during an 8 s cooling (and heating) interval 
characterizing the front (and back) surface tempera- 
ture-time history of an epoxy-glue disbond site in a 
flash-heated aluminum lap joint. 
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N94-13687/6/GAR PC A04/MF A01 
Technische Univ., Delft (Netherlands). Faculty of Aero- 
space Engineering. 
Development and Application of a Comprehen- 
sive, Ww Prediction Method 
~—— res of Transport Category Air- 
cra 

E. Torenbeek. Sep 92, 59p LR-693, ETN-93-94417 


The development of an analytical empirical method to 
predict the structural weight of transport aircraft wings 
is described. The method is suitable for the preliminary 
design stage, when sensitivity studies are required of 
the effects of try and other variations on the 
design characteristics. The wing weight is computed 
as the sum of several functional components. The 
basic weight required to resist bending and shear 
loads is computed from integration of a spanwise ma- 
terial distribution. Weight penalties are derived for non- 
optimum effects, oe stiffness required to cope 
with aeroelastic effects. Methods for leading and trail- 
ing edge structures, including high lift devices and con- 
trol surfaces are derived. Instead of using the suggest- 
ed statistical data for mean stress levels, the user may 
input more accurate data, if availiable. The baseline is 
1980+ technology. The method is applied to present 
day transport aircraft. For the cases considered the 
prediction error was below 4%. 


413,092 

N94-13690/0/GAR PC A03/MF A01 

Aeronautical Research inst. of Sweden, Stockholm. 
tional Methods for Reliable Fatigue and 

Damage Tolerance Dimensioning of Aircraft Struc- 

tures. 


B. Andersson. Feb 93, 23p FFA-TN-1993-05, ETN- 

93-94489 

Sponsored by Defence Material Administration, Stock- 

holm, Sweden. Presented at the 5TH Nordic Seminar 

= Computational Mechanics, Aalborg, Denmark, 5-6 
lov. 1992. 


A computational procedure for reliable stress and 
linear elastic fracture mechanics analysis of aircraft 
components of high complexity is described. The nu- 
merical analysis is based on the h-p version of the 
finite element method. For analysis of stresses at fil- 
lets, a rational analysis procedure is developed. From 
one three dimensional fracture mechanics analysis, 
analytical formulae are obtained that accurately pre- 
dict pointwise stresses as a function of geometry pa- 
rameters, for example, the radius at a fillet. A model 
example is analyzed in order to demonstrate the sim- 
plicity, reliability, and accuracy obtainable with the sug- 
gested approach. Results from an analysis of an air- 
craft fuselage, using a model having two million de- 
grees of freedom, exemplify the practical usefulness of 
the procedure when solving very complex aircraft 
design problems. 


413,093 
N94-13726/2/GAR PC A03/MF A01 
Technische Univ., Delft (Netherlands). Faculty of Aero- 


ice Engineering. 

come ~ ai Tools for the Analysis of 
Cracks in Stiffened Fuselage Shelis. 

C. C. Rankin, F. A. Brogan, and E. Riks. Oct 92, 24p 

LR-701, ETN-93-94419 

Original Contains Color Illustrations. 


A method for computing the energy release rate for 
cracks of varying length in a typical stiffened metallic 
poy under general loading conditions is present- 
ed. Reliable analytical methods that predict the struc- 
tural integrity and residual strength of aircraft fuselage 
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structures containing cracks are needed to help to un- 
derstand the behavior of ed stiffened shells 

with damage, to determine the safe life of such a shell. 
The models used in the simulation are derived from an 
extensive analysis of a barrel section subject- 
ed to operational flight loads. Energy release rates are 
computed as a function of the length of the crack, its 
location, and the crack propagation mode. 


413,094 

N94-13803/9/GAR PC A03/MF AO1 

ae Univ., Delft (Netherlands). Faculty of Aero- 

Engineering. 

Fatigue and Residual Characteristics of 
Fiber Metal Laminates to Incidental 

Damage. 

R. Fredell, A. Viot, and M. Verbruggen. Dec 92, 23p 

LR-708, ETN-93-94425 


Presented at 1992 USAF Aircraft Structural Int 
Program Conference, San Antonio, Tx, 1-3 Dec. 1 


The fatigue and residual a characteristics of the 
fiber metal laminates GLARE and ARALL, following 
damage typically encountered in the service environ- 
ment, were investigated. Comparative impact tests 
showed a gereral cod of increasing impact resistance 
from carbon thermoplastic composites (poorest) to 
ARALL, monolithic aluminum 2024-T3, and GLARE 3 
(best). Fatigue and residual tests carried out 
on impact and scratch damaged metal laminates 
demonstrated the excellent tolerance of laminates to 
in-service damage. The extremely slow crack growth 
characteristics of laminates were not deteriorated by 
scratches. | 's which caused perforations in 
GLARE and ARALL continued to exhibit the extremely 
— ng crack growth for which the laminates are 

criteria based on the blunt notch 
~~ of the the laminates have been proposed for in- 
service damage to riveted fiber metal laminate struc- 
tures. Techniques used for the repair of aluminium 
structures can apply to laminates. 
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N94-13859/1/GAR PC AOS/MF A01 

Institute for ao Research, Ottawa (Ontario). 
saean of wing Fin Buffeting on the 

Measurements and on 

Standard 

S. J. Zan. y 93, sop A |AR- “AN- 76, NRC-32158, 

CTN-93-60761 


ing was estates for three modes: the fin 
mode and the wing symmetric and antisymmetric 


from zero to 53 deg and 

i from minus 10 deg to plus 10 
deg. The model was tested with and without strakes. 
The data are presented in terms of the buffet excita- 
tion parameter. It was found that the level of fin buffet- 


ae ae Hisense tne leting by an order of 
magnitude. This severe fin buffeting arises from the im- 
] wake of the burst 

fin buffet excita- 


arose from the interaction of the strake and wing vorti- 
ces or simply from separated flow unsteadiness over 
the wing. 
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N94-13861/7/GAR PC A0S5/MF A01 
Institute for Aerospace Research, Ottawa (Ontario). 
Structures and Materials Lab. 

Review of Canadian Aeronautical Fatigue Work, 
yg 1993. 

A APT wy RS 10 May 93, 95p LTR-ST-1932, CJ5- 
Presented at the 23RD Conference of the international 
Committee on Aeronautical Fatigue. 


Detailed reviews are presented of research into aero- 

ee ee ee eee uni- 
and government research in 

Canada over he leet. pone ra 

are described in the areas aircraft 

walabgiatd tea oomaneen. 
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fracture mechanics and crack ition, composite 
materials and structures, and the fatigue and damage 
tolerance of gas turbine engines. 
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N94-13904/5/GAR PC A04/MF AQ1 
Jaen Univ., Delft (Netherlands). Faculty of Aero- 


ines o of Inspection and Repair Methods 
for the C-17 Aft Cargo Door. 

Final Report. 

R. Fredell. Nov 92, 54p LR-704, ETN-93-94421 


The development of field level inspection and repair 
methods for the C-17 aft cargo door skins, constructed 
from ARALL 3, are reported. ARALL 3 is an advanced 
aramid/aluminum laminated sheet material with high 
strength and excellent fatigue resistance. The major 
areas of interest covered are: the effect of impact on 
the structural strength and durability; the effects of 
scratches on strength and durability; the limits of lami- 
nate workshop properties as they apply to repair; the 
most effective means of on-aircraft nondestructive in- 
spection; and the development of acceptabie prac- 
tices for repair of damaged ARALL structures. The test 
program was focused on the following objectives: de- 
termining if the second cure cycle used in the manu- 
facture of the door affects the fatigue and damage tol- 
erance characteristics of the material; determining the 
effect of various levels of incidental damage on fatigue 
and residual strength properties of ARALL 3, and 
specifying what damage requires repair; and evaluat- 
ing the structural effectiveness and ease of application 
of various concepts for base level repair of ARALL 3. 
The obtained results, conciusions, and recommenda- 
tions are given. 
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N94-13929/2/GAR PC A08/MF A02 
pene ow Univ., Delft (Netherlands). Faculty of Aero- 


Engineering. 
Survey of Crack Path Criteria and Their 
Application to Crack in Stiff- 


ened Structures. 
K. J. J. M. Zaal. Sep 92, 153p LR-681, ETN-93- 
94005 


In unstiffened and stiffened cylindrical shells, longitudi- 
nal cracks are known to flap. Above a certain length, 
the cracks no longer propagate in the longitudinal di- 
rection but turn towards a circumferentially oriented di- 
rection. In a pressurized fuselage, this type of U 
shaped crack could enable a controlled decompres- 
sion in case of accidental damage or rapid growth of a 
fati crack. Both the T rm ¥ criterion of Cotterell 

Rice and the criterion of Finnie and Saith can pre- 
dict the directional stability of the path a crack is fol- 
lowing. The predictions of both criteria to experimental 
results of Swift are ed. The crack path stability 
criterion of Finnie and phe to emerge as the 
best available crack path ‘sabany critericn. crite- 


metrical f 
first candidate for someone studying directional stabili- 
ty of cracks. 
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N94-13931/8/GAR PC A03/MF A01 
Technische Univ., Delft (Netherlands). Faculty of Aero- 


~ ‘ane of Curved, Anisotropic 
Compressive 
Panels Stiffened in Two Directions. Part 1: Deriva- 


tion of the Equations. 
J. L. Veroime. Aug 92, 44p LR-694, ETN-93-94006 


A designer's tool for calculating the compressive buck- 
ling of aircraft fuselage panels is described. The tech- 
nique applied is an extension of the adjacent equilibri- 

um criterion from which information about the’ initial 
postbuckling behavior is obtained. The basic equa- 
tions, on most of the modules of the too! are 
eae, oe Se the energy method. Stability 
plane coordinate and Airy’s 


i assumptions 
listed. The physical behavior of fuselage panels in 
compression is treated. 
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N94-13945/8/GAR 
Carleton Univ., Ottawa (Ontario). 


PC AO5/MF A01 


Experimental Investigation into the Damage Re- 
sistance and Compression-after-impact Strength 
of T800H/3900-2. 

H. Vietinghoff, C. Poon, P. V. Straznicky, and R. 
Gould. Jan 93, 93p LTR-ST-1909, CTN-93-60764 
Original Contains Color Illustrations. 


An experimental investigation was conducted into 
impact behavior of a Toray T800H/3900-2 material 
system, a system representative of the most recent 
generation of toughened graphite-epoxy composites 
selected for use in several new airframes. In the inves- 
tigation, test specimens featuring quasi-isotropic and 
midplane symmetric layup with 24 plies were fabricat- 
ed and impacted at five different impact energy levels, 
resulting in damage ranging from barely visible to 
severe. Damage was characterized using nondestruc- 
tive and destructive inspection, including ultrasound 
and x-ray techniques, and the specimens were then 
compressively loaded to failure. The carefully con- 
trolled set of experiments resulted in a detailed three 
dimensional characterization of the damage induced in 
the selected laminate layup for a range of impact ener- 
gies. Compression after impact testing resulted in a 
correlation of impact energy and damage area with re- 
sidual compressive strength. The results will be used 
to calibrate and test the analytical prediction methods 
being developed as part of a project on impact resist- 
ance and tolerance of composite materials, and as ref- 
erence data on the material system. 
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N94-13986/2/GAR PC A08/MF A02 
Technische Univ., Delft (Netherlands). Structures and 
Material Lab. 

MSD in Fuselage Lap Joints: ere for In- 
spection Intervals for ion Fuselage Lap Joint 
Panels with Multipie Site Damage. 

M.S. Thesis. 

G. P. Wit. Jul 92, 160p LR-697, ETN-93-94009 


Inspection of failed aircraft structures and fractography 
on fatigue specimens showed that after a high number 
of flights, cracks can appear simultaneously in riveted 
lap joints. When these crack tips approach each other, 
a mutual interaction causes an unexpected fast crack 
growth and new coalescence of cracks. The term Mul- 
tiple Site Damage (MSD) is used when the mutual 
interaction of two or more damages is noticeable. A 
model to predict the fatigue life of a riveted lap joint 
and the minimum necessary inspection interval for 
safe aircraft operation is presented. The program was 
developed to simulate the fatigue process and aircraft 
inspection. Input for this analysis are scatter data for 
initiation, the stress distribution between frames and 
the geometry of the structure. Methods that can be 
used to avoid accidents due to MSD are reviewed. A 
test program to support the analysis is described. 
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N94-14006/8/GAR PC A03/MF A01 
Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 
(Germany, F.R.). 
Mathematical Optimization: A Tool for Aircraft 


Design. 

J. Krammer, and O. Sensburg. c24 Jul 92, 14p ETN- 
93-94198 

Presented at Dgir-Jahrestagung 1992, Bremen, Ger- 


many, 29 Sep. - 2 Oct. 1992. 


Formal mathematical optimization methods developed 
for the structural design of aircraft are introduced. To- 
gether with reliable analysis programs like finite ele- 
ment methods provide powerful tools for the 
structural design. are efficient in at least two 


ways: producing designs that meet all specified re- 


irements at minimum weight in one step, relievi 
i , , ’ \ ) 


the engineer from a time consuming search for modifi- 
cations that give better results, they allow more cre- 
ative design modifications. The practical architecture 
of multidisciplinary design optimization software is dis- 
cussed. In the case of structura! design this is based 
on three concepts: a structural model, an optimization 
and an optimization model. A powerful opti- 
mization code called MBB-LAGRANGE which uses 
mathematical programming methods to fulfill different 
constraints simultaneously was developed. Some ex- 
amples depicting the successful application of the 
MBB-LAGRANGE code are presented. Results of 
other optimization codes are also shown. 
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N94-14036/5/GAR PC A03/MF A01 





National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Noise Levels from a Model Turbofan Engine with 
Simulated Noise Control Measures Applied. 

D. G. Hall, and R. P. Woodward. Oct 93, 15p NAS 
1.15:106318, E-8063, NASA-TM-106318, AIAA 
PAPER 93-4401 

Contract RTOP 535-03-10 

Proposed for Presentation at the 15TH Aiaa Aeroa- 
coustics Conference, Long Beach, Ca, 25-27 Oct. 
1993; Sponsored by Aiaa. 


A study of estimated full-scale noise levels based on 
measured levels from the Advanced Ducted Propeller 
(ADP) sub-scale model is presented. Testing of this 
model was performed in the NASA Lewis Low Speed 
Anechoic Wind Tunnel at a simulated takeoff condition 
of Mach 0.2. Effective Perceived Noise Level (EPNL) 
estimates for the baseline configuration are document- 
ed, and also used as the control case in a study of the 
potential benefits of two categories of noise control. 
The effect of active noise control is evaluated by artifi- 
cially removing various rotor-stator interaction tones. 
Passive noise control is simulated by applying a notch 
filter to the wind tunnel data. Cases with both tech- 
niques are included to evaluate hybrid active-passive 
noise control. The results for EPNL values are approxi- 
mate because the original source data was limited in 
bandwidth and in sideline angular — The main 
emphasis is on comparisons between the baseline and 
configurations with simulated noise control measures. 
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N94-14106/6/GAR PC A03/MF A01 
Texas A and M Univ., College Station. 

Flight Validation of a Pulsed Smoke Flow Visualiza- 
tion System. 

Final Report. 

D. T. Ward, and K. M. Dorsett. Sep 93, 44p NAS 
1.26:186026, H-1914, NASA-CR-186026 

Contracts NCC2-742, RTOP 533-02-35 

Sponsored by NASA. Washington. 


A flow visualization scheme, designed to measure 
vortex fluid dynamics on research aircraft, was validat- 
ed in flight. Strake vortex trajectories and axial core 
velocities were determined using pulsed smoke, high- 
speed video images, and semiautomated image edge 
detection hardware and software. Smoke was pulsed 
by using a fast-acting three-way valve. After being re- 


designed because a repeatedly jamming in flight, the 
valve shuttle operated flawlessly during the last two 
tests. A 25-percent scale, Gothic strake was used to 


generate vortex over the wing of a GA-7 22 60g and 


was operated at a local angle of attack of 22 rees 
and Reynolds number of approximately 7.8 x 10(exp 
5)/ft. Maximum axial velocities measured in the vortex 
core were between 1.75 and 1.95 times the freestream 
velocity. Analysis of the pulsed smoke system's affect 
on forebody vortices indicates that the system may re- 
orient the forebody vortex system; however, blowing 
momentum coefficients normally used will have no ap- 
preciable affect on the leadi extension vortex 
system. It is recommended that a similar pulsed smoke 
system be installed on the F/A-18 High Angle Re- 
search Vehicle and that this approach be used to ana- 
lyze vortex core dynamics during the remainder of its 
high-angle-of-attack research flights. 
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N94-14208/0/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 


Mixing Noise Reduction for R Su 
ic Jets by Nozzle Shaping and Induced 


. J. Rice, and G. Raman. Oct 93, 12p NAS 
1.15:106364, E-8165, NASA-TM-106364, AIAA 


PAPER 93-4322 
Th 
iW Bi ee 


Contracts NAS3-25266, RTOP 537-02-22 

Proposed for Presentation at the 15TH Aiaa Aeroa- 
coustics Conference, Long Beach, Ca, 25-27 Oct. 
1993; Sponsored by Aiaa. 


Two methods of mixing noise modification were stud- 
ied for supersonic jets flowing from rectangular noz- 
zles with an aspect ratio of about five and a small di- 
mension of about 1.4 cm. The first involves nozzle ge- 
ometry variation using either ry (unsymmetrical) or 
double bevelled (symmetrical) thirty degree cutbacks 
of the nozzie exit. Both converging (C) and converging- 
—— (C-D) versions were tested. The double bev- 
elled C-D nozzle produced a jet mixing noise reduction 
of about 4 dB compared to a standard recta 
nozzle. In addition all bevelled nozzles pr 


ular C-D 
luced an 


upstream shift in peak mixing noise which is conducive 
to improved attenuation when the nozzie is used in an 
acoustically treated duct. A large increase in high fre- 
quency noise also occurred near the plane of the 
nozzle exit. Because of near normal incidence, this 
noise can be easily attenuated with wall treatment. 
The second approach uses paddles inserted on the 
edge of the two sides of the jet to induce screech and 
greatly enhance the jet mixing. Although screech and 
mixing noise levels are increased, the enhanced 
mixing moves the source locations upstream and may 
make an enclosed system more amenable to noise re- 
duction using wall acoustic treatment. 
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N94-14481/3/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

— Control of Fan-Generated Plane Wave 


joise. 
C. H. Gerhold, W. E. Nuckolis, O. L. Santamaria, and 
S. D. Martinson. Aug 93, 28p NAS 1.15:109008, 
NASA-TM-109008 
Contract RTOP 535-03-11-02 
Sponsored by NASA. Washington. 


Subsonic propulsion systems for future aircraft may in- 
corporate ultra-high bypass ratio ducted fan engines 
whose dominant noise source is the fan with blade 
passage frequency less than 1000 Hz. This low fre- 
quency combines with the requirement of a short na- 
celle to diminish the effectiveness of passive duct 
liners. Active noise control is seen as a viable method 
to augment the conventional passive treatments. An 
experiment to control ducted fan noise using a time 
domain active adaptive system is reported. The control 
sound source consists of loudspeakers arrayed 
around the fan duct. The error sensor location is in the 
fan duct. The purpose of this experiment is to demon- 
Strate that the in-duct error sensor reduces the mode 
spillover in the far field, thereby increasing the efficien- 
cy of the controi system. in this first series of tests, the 
fan is configured so that predominantly zero order cir- 
cumferential waves are generated. The control system 
is found to reduce the blade passage frequency tone 
significantly in the acoustic far field when the mode 
orders of the noise source and of the control source 
are the same. The noise reduction is not as great when 
the mode orders are not the same even though the 
noise source modes are evanescent, but the control 
system converges stably and global noise reduction is 
demonstrated in the far field. Further experimentation 
is planned in which the performance of the system will 
be evaluated when higher order radial and spinning 
modes are generated. 


413,107 
N94-14611/5/GAR 

(Order as N94-14598/4/GAR, PC A10/MF 

A03) 

National Aeronautical Lab., Bangalore (India). 
Dev it of Pc-Based Aeronautical Software 
(AEROWARE). 
P. Ramamoorthy, and P. Ramamoorthy. Jul 93, 6p 
In Its Proceedings of the Fiuid Dynamics Symposium in 
Honour of Professor R. Narasimha on His 60TH Birth- 
day p 153-158. 


The development of a software package called 
‘AEROWARE’ (AEROnautical softWARE) is de- 
scribed. The organization of the first version of the 
package, including user interface utilities, is explained. 
The hardware and software resources needed for the 
development, are briefly discussed. Recommenda- 
tions are made for future versions of the package. 


413,108 
N94-14615/6/GAR 
(Order as N94-14598/4/GAR, PC A10/MF 


National Aeronautical Lab., Bangalore (\ndia). 

SRISTI: The NAL Method for the Design and Analy- 
sis of Natural Laminar Flow (NLF) Airfoils. 

K. R. Srilatha, G. S. Dwarakanath, and P 
Ramamoorthy. Jul 93, 13p 

In Its Proceedings of the Fluid Dynamics Symposium in 
Honour of Professor R. Narasimha on His 60TH Birth- 
day p 191-203. 


A software package (called SRISTI) for the design and 
analysis of NLF airfoils is described. As an illustration, 
an NLF airfoil for NAL’s Light Transport Aircraft has 
been designed using this package. Its aerodynamic 
characteristics have been extensively compared with 
GAW-2 airfoil and also with wind tunnel experiments. 
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413,109 
N94-14616/4/GAR 

(Order as N94-14598/4/GAR, PC A10/MF 

A03) 

National Aeronautical Lab., Bangalore (India). 
VSAERO Analysis of a Piper Cub Aircraft. 
A. Srivastava, D. Lednicer, |. Gilchrist, and J. 
Saghafi. Jul 93, 6p 
In Its Proceedings of the Fluid Dynamics Symposium in 
Honour of Professor R. Narasimha on His 60TH Birth- 
day p 205-210. Sponsored by Dept. Of Science and 
Technology and Agency for International Develop- 
ment. 


A Piper Cub aircraft configuration has been analyzed 
using the VSAERO code and the aerodynamic charac- 
teristics have been obtained at two incidences. De- 
tailed pressure distributions have been computed 
along wing-body-tail sections. A comparison of lift 
characteristics with flight data shows reasonable 
agreement. 


413,110 
N94-14642/0/GAR 
(Order as N94-14618/0/GAR, PC A24/MF 
A04) 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
Optimization-Based Controller Design for Rotor- 


N. Tsing, M. K. H. Fan, J. Barlow, A. L. Tits, and M. 
B. Tischler. 15 Feb 93, 15p 

In JPL, Proceedings of the Fifth NASA/NSF/DOD 
bm on Aerospace Computational Control p 


An optimization-based methodology for linear control 
system design is outlined by considering the design of 
a controller for a UH-60 rotercraft in hover. A wide 
range of design specifications is taken into account: 
internal stability, decoupling between longitudinal and 
lateral motions, handling qualities, and rejection of 
windgusts. These specifications are investigated while 
taking into account physical limitations in the swash- 
plate displacements and rates of displacement. The 
methodology crucially relies on user-machine interac- 
tion for tradeoff exploration. 
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N94-15115/6/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Cruise Noise Measurements of a Scale Model Ad- 
vanced Ducted Propulsor. 

J. H. Dittmar, C. E. Hughes, L. A. Bock, and D. G. 
Hall. Oct 93, 12p NAS 1.15:105808, E-8042, NASA- 
TM-105808, AIAA PAPER 93-4400 

Contract RTOP 535-03-10 

Proposed for Presentation at the 15TH Aiaa Aeroa- 
coustics Conference, Long Beach, Ca, 25-27 Oct. 
1993; Sponsored by Aiaa. 


A scale model Advanced Ducted Propulsor (ADP) was 
tested in NASA Lewis Research Center’s 8- by 6-Foot 
Wind Tunnel to obtain acoustic data at cruise condi- 
tions. The model, designed and manufactured by Pratt 
& Whitney Division of United Technologies, was tested 
with three inlet lengths. The model has 16 rotor blades 
and 22 stator vanes, which results in a cut-on condition 
with respect to rotor-stator interaction noise. Compari- 
sons of the noise directivity of the ADP with that of a 
previously tested high-speed, unducted propeller 
showed that the ADP peak blade passing tone was 
about 30 dB below that of the propeller, and therefore, 
should not present a cabin or enroute noise problem. 

The maximum blade passing tone first increased with 
increasing helical tip Mach number, peaked, and then 


ii l vim Mach number, The AOP tests 
it (I Uti i Gn 


with the shortest inlet showed more noise in the inlet 
arc than did tests with either of the other two inlet 
lengths. 
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N94-15127/1/GAR 
(Order as N94-15120/6/GAR, PC A08/MF 


A02) 
Fokker B.V., Schiphol-Oost (Netherlands). 
Toekomstverwachtingen Fokker (Expectations for 
the Future of Fokker). 
M. Vanderveen. 1991, 3p 
Text in Dutch. in Nal, Symposium on the Future of Aer- 
onautics in the Netherlands 3 p. 
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The perspectives of the Fokker Aircraft Company are 
outlined. The main emphasis is on civil regional airlines 
for 50 to 130 passengers; although, participation in 
Dutch military projects remains important. Until the 
ee on Se atone SS Se 

50 and Fo100 aircraft. After 2000 the emphasis will 
be on aviation deregulation, environmental issues, in- 
tegrated flight management, and integrated transpor- 
tation systems. 
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N94-15141/2/GAR PC A03/MF A01 

National Aeronautics and Space Administration. Hugh 

L. Dryden Flight Research Facility, Edwards, CA. 
-Determined Exhaust 


Flight Engine 

ag ey ee 

K. A. Ennix, F. W. Burcham, and L. D. Webb. cOct 
93, 15p NAS 1. 15:4538, H-191C, NASA-TM-4538, 
AIAA PAPER 93-2543 

Contract RTOP 537-03-20 

See Also A93-50267. Presented at the Aiaa/Sae/ 
Asme/Asee 29TH Joint Propulsion Conference and 
Exhibit, Monterey, Ca, 28-30 Jun. 1993. 


Personne! at the NASA lon Research Center 
(NASA-Langley) and the NA Dryden Flight Re- 
search Facility (NASA-Dryden) recently completed a 
joint acoustic flight test program. Several types of air- 
craft with high nozzle pressure ratio engines were 
flown to satisfy a twofold objective. First, assessments 
as oe © lene oes Se oe 
ee eee 
range. Second, wt data from flights conducted 

e constant altitude in a h 0.30 to 0.95 range, engi- 
neers obtained a high quality noise database. This da- 
tabase was desired to validate the Aircraft Noise | Pre- 
diction an and other system noise prediction 
codes. NASA-Dryden personnel analyzed the engine 
data from several aircraft that were flown in the test 
program to determine the exhaust characteristics. The 
analysis of the exhaust characteristics from the F-18 
aircraft are reported. An overview of the flight test 
planning, instrumentation, test procedures, data analy- 
sis, engine modeling codes, and results are presented. 
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N94-15192/5/GAR PC A11/MF A03 
Sverdrup a, Inc., Brook Park, aad 

Rotary Engine Performance ogra 
(RCEMPA and RCEMAPPC): User’s 

Final Report. 

T. A. Bartrand, and E. A. Willis. Oct 93, 240p NAS 
1.26:191192, E-8133, NASA-CR-191192 

Contracts NAS3-25266, RTOP 505-62-11 


This report is a user's guide for a computer code that 
simulates the performance of several rotary combus- 
tion engine ay erage It is intended to assist pro- 

spective users in "9 started with RCEMAP and/or 
FCEMAPPC. ACEMA (Rotary Combustion Engine 
performance MAP ating code) is the mainframe 
version, while RCEMAPPC is a simplified subset de- 
signed for the personal computer, or PC, environment. 
Both versions are based on an open, zero-dimensional 
combustion system model for the prediction of instan- 
taneous pressures, temperature, chemical composi- 
tion and other in-chamber thermodynamic properties. 
Both versions predict overall engine performance and 
thermal characteristics, including bmep, bsfc, exhaust 
gas temperature, average material temperatures, and 
turbocharger operating conditions. Required inputs in- 
clude engine geometry, materials, constants for use in 
the combustion heat release model, and turbomachin- 
ery maps. Illustrative examples and sample input files 
for both versions are included. 
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N94-15429/1/GAR PC A02/MF A01 
North Dakota Univ., Grand Forks. Dept. of Atmospher- 
ic Sciences. 
Preliminary Analysis of University of North Dakota 
Aircraft Data from the FIRE Cirrus IFO-2. 

—_ nnual Status Report, 15 Oct. 1992 - 14 Apr. 

1 , 

M. R. Poellot. 1993, 10p NAS 1.26:193357, NASA- 
CR-193357 

Contract NAG1-1351 


This report describes the progress and performance 
by the University of North Dakota under NASA Re- 
search Award NAG-1-1351, ‘Preliminary Analysis of 
Univ of North Dakota Aircraft Data from the FIRE 
Cirrus IFO-II,’ for the period October 15, 1992 to April 
14, 1993. Included is a summary of the data archival 
Status and preliminary analysis efforts. During this re- 
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porting period, data archival efforts were directed 
toward providing reduced data for the FIRE data ar- 
chive and fulfilling requests for reduced and 
valued and value- data. 


413,116 
N94-15487/9/GAR PC A03/MF A01 
—— Engineering and Sciences Co., Hampton, 


Use of the Nonicentral Density Function 
for the Distribution of Spectral Esti- 


mates. 

D. P. Garber. Oct 93, 41p NAS 1.26:191546, NASA- 
CR-191546 

Contracts NAS1-19000, RTOP 505-63-70-02 


A probability density function for the variability of en- 

semble averaged spectral estimates from helicopter 

in Gaussian background noise was 

| methods for calculating the den- 

sity function and for determining confidence limits 

were explored. functions were predicted for 

both synthesized and experimental data and com- 
pared with observed spectral estimate variability. 
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N94-15718/7/GAR PC A05/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Lift-Fan Powered-Lift Aircraft Concept: Lessons 


Learned. 

W. H. Deckert. Sep 93, 79p NAS 1.26:177616, A- 
93107, NASA-CR-177616 

NASA ORDER A-25364-D 

Sponsored by NASA, Washington. 


This is one of a series of reports on the lessons 
learned from past research related to lift-fan aircraft 
concepts. An extensive review is presented of the 
many lift-fan aircraft design studies conducted by both 
government and industry over the past 45 years. Mis- 
sion applications and design integration including dis- 
cussions on manifoiding hot gas generators, hot gas 
dusting, and energy transfer control are addressed. 
Past lift-fan evaluations of the Avrocar are discussed. 
Lessons learned from these past efforts are identified. 


413,118 
N94-15722/9/GAR PC A04/MF A01 
National Aeronautics and Space Administration, 


Hampton, VA. Langley Research Center. 
Physical Properties of the Benchmark Models Pro- 


Fan hy, 


Turnock, and W. A. Silva. 
1.15:4457, L-17177, NASA- 
Contract RTOP 505-63-50-16 


The goal of the Benchmark Models Program is to pro- 
vide data useful in the development evaluation of 
aeroelastic computational fluid dynamics (CFD) codes. 
To that end, a series of three similar wing models are 
being flutter tested in the Langley Transonic Dynamics 
Tunnel. These models are to simultaneously 
acquire model response data and unsteady surface 
pressure data during wing flutter conditions. The su- 
A a pe ancien Seppe It is 
a rigid semispan model with a rectangular planform 
and a NASA SC(2)-0414 supercritical airfoil shape. 
The supercritical wing model was flutter tested on a 
flexible mount, called the Pitch and Plunge Apparatus, 
ee two-degree-of-freedom 


stalin mosel an 


rigid model and flexible 


93, 62p NAS 
-4457 


mount system are included. 


413,119 
N94-15793/0/GAR PC A14/MF A03 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
Fidelity Assessment of a UH-60A Simulation on the 
NASA Ames Vertical Motion Simulator. 

wa he 318p NAS 1.15:104016, A- 
93071, NASA- 104016, USAATC-TR-93-A-005 
Contract RTOP 505-59-52 d 
Sponsored by NASA, ee 


research requires that a 


was performed to assess the current capability to sim- 


ulate the UH-60A Black Hawk helicopter on the Verti- 
cal Motion Simulator (VMS) at NASA Ames, to develop 

a methodology for assessing the fidelity of a simula- 
tion, and to find the causes for lack of fidelity. The ap- 
proach used was to compare the simulation to the 
flight vehicle for a series of tasks performed in flight 
and in the simulator. The results show that subjective 
handling qualities ratings from flight to simulator over- 
lap, and the mathematical model matches the UH-60A 
helicopter very well over the range of frequencies criti- 
cal to handling qualities evaluation. Pilot comments, 
however, indicate a need for improvement in the per- 
ceptual fidelity of the simulation in the areas of motion 
and visual cuing. The me’ used to make the 
fidelity assessment proved useful in showing differ- 
ences in pilot work load and strategy, but additional 
work is needed to refine objective methods for deter- 
mining causes of lack of fi 
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N94-15950/6/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Lift-Fan Aircraft: Lessons Learned-the Pilot's Per- 


spective. 

R. M. Gerdes. Aug 93, 33p NAS 1.26:177620, A- 
93114, NASA-CR- 177620 

NASA ORDER A-24364-D 


This paper is written from an engineering test pilot's 
point of view. Its purpose is to present lift-fan ‘lessons 
learned’ from the perspective of first-hand experience 
accumulated during the period 1962 thr 
while oy testing O ecal/ehont take-off landi 
(v/STO .) experimental aircraft and evaluati shoned 
engineering simulations of promising V/STOL con- 
cepts. Specifically, the scope of the discussions to 
follow is primarily based upon a critical review of the 
writer’s personal accounts of 30 hours of XV-5A/B and 
2 hours of X-14A flight testing as well as a limited simu- 
lator evaluation of the Grumman Design 755 lift-fan air- 
craft. Opinions of other test pilots who flew these air- 
craft and the aircraft simulator are also included and 
supplement the writer’s comments. Furthermore, the 
lessons learned are presented from the tive of 
the writer's flying experience: 10,000 hours in 100 
fixed- and rotary-wing aircraft including 330 hours in 5 
experimental V/STOL research aircraft. The paper is 
organized to present to the reader a clear picture of lift- 
fan lessons learned from three distinct points of view in 
order to facilitate application of the lesson principles to 
future designs. Lessons learned are first discussed 
with respect to case histories of specific flight and sim- 
ulator investigations. These principles are then orga- 
nized and en with respect to four selected design 
criteria cat in Appendix |. Lastly, Appendix Il is a 
discussion of the c in of a hypothetical supersonic 
short _— vertical landing (STOVL) fighter/attack 
aircraft. 


413,121 

PB94-123809/GAR PC A04/MF A01 
Foersvarets Forskningsanstalt, Stockholm (Sweden). 
oom, of Weapon Systems, Effects and age 


Termopiast- Haerdplastkompositer i Flyg- 
or Thermoset- 


perm ymy Aircrafts). 

O. man, and F. Larsson. Sep 93, 64p FOA-A- 
20055-2.5 

Text in Swedish; summary in English. 


This report discusses the differences in production 
Processing and performance between thermosetting 
and thermoplastic fiber reinforced composites, and 
contains the results of a survey of the opinions of the 
aerospace industry, research institutes and material 
suppliers regarding the use of thermosets and thermo- 
plastics. The materials considered are intended for ap- 
plications as loadbearing structures and for radar cam- 
Ouflage in aircraft. In comparison with thermosetting 

resins, tics possess the advantages of high 
damage tolerance and low moisture absorption at high 
temperatures, but modified thermosetting resins have 
ee ee ee ee 
these respects. Some have the disad- 
vantage of sensitive to gat. solvents. Manu- 
facture of composite with thermoplastic 
matrices shows great potential for using cheap and 
rapid production processes, at the present 
time such methods are not available for continuous 


nowledge concerning pr i r ing - 
formance. Anticipated new regulations for improved 





working environments, reduced environmentally dam- 
aging waste and increased recycling favor thermoplas- 
tics. 
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PB94-126273/GAR PC A03/MF A01 
National Aerospace Lab., Amsterdam (Netherlands). 
Overview of the FAA/DCA/NLR Programs Related 
to Ageing Aircraft. 

H. H. Ottens, and J. B. de Jonge. 16 Mar 92, 23p 
NLR-TP-92119-U 

Presented at the International Works! on Structural 
Integrity of Ageing Airplanes, Atlanta, GA., March 31- 
April 3, 1992. 


The problems of aging aircraft are worldwide. Hence, 
actions to overcome or prevent these problems should 
be taken in international collaboration. The Federal 
Aviation Administration (FAA) and the Netherlands 
Civil Aviation Department (RLD) have signed a Memo- 
randum of Cooperation in the area of structural safety, 
with specific reference to research on problems of 
aging aircraft. This paper gives an overview of the re- 
search aang oh out at the National Aerospace 
Laboratory (NLR). The major point is done under con- 
tracts with RLD and FAA, within the framework of the 
cooperation agreement mentioned above. 
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PB94-126471/GAR PC A03/MF A01 
Technische Univ. Delft (Netherlands). Faculty of Aero- 
space ee 

Dev it of Fibre-Metal Laminates, ARALL 
and GLARE, New Fatigue Resistant Materials. 

J. Schijve. Jan 93, 25p LR-715 

See also N90-26368 and PB92-133412. Presented at 
FATIGUE ‘93, Montreal (Canada), May 3-7, 1993. 


Research on adhesive-bonded sheet metal laminates 
(such as ARALL and GLARE) is described as a prede- 
cessor of a new class of materials, the fiber-metal lam- 
inates. It is explained why fiber-metal laminates have 
such a high fatigue resistance, especially against fa- 
tigue crack growth. Additional advantages of the bar- 
rier function of the fiber layers are indicated. Applica- 
tions are discussed. Comments are made on develop- 
ing a material for practical applications. 
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PB94-126547/GAR PC A03/MF A01 
Technische Univ. Delft (Netherlands). Faculty of Aero- 
space Engineering. 

Formulae for the Buckling of Simply-Supported 
Corrugated Panels of Orthotropic Material under 
Shear Load. 

P. G. van Bladel. Mar 93, 28p LR-716 


This report presents formulae for the shear buckling of 
corrugated panels made of orthotropic materials. The 
formulae developed are to be incorporated in 
COPANO, a computer program for corrugated panel 
analysis and optimization. The corrugated panels con- 
sidered in COPANO can be made of composite materi- 
al, with orthotropic properties. Both the buckling analy- 
sis and the optimization are then much more involved 
than if isotropic material was used. The buckling analy- 
sis then has to take into account more stiffness param- 
eters. Also, the optimization necessitates simple buck- 
ling calculations without recourse to numerical iter- 
ation procedures, to limit the time consumed in the 
analysis. These characteristics determine to a large 
extent the type of buckling formulae developed here. 
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PB94-126554/GAR PC A04/MF A01 
Technische Univ. Delft (Netherlands). Faculty of Aero- 
space Engineering. 

Experimental Study of the Angled Crack in GLARE 


3. 
K. J. J. M. Zaal. 1994, 66p M-667 


The aim of the present investigation is to perform both 
an experimental and a theoretical study of the behav- 
ior of cracks in GLARE loaded under a combined 


mode | and mode Ii loading, using the angled crack 
problem. Cracks originating from impact damage in air- 
craft fuselages can experience a mixed mode | and II 
load at the start of their life. For GLARE, the more fi- 
brous nature of GLARE compared to aluminium may 
change the propagation. The experiments were per- 
formed on specimens made of GLARE-3, with the 
main material directions aligned with the specimen 
axis. As reference materials, both aluminium 2024-T3 
and 7075-T6 are used. For angled cracks, the propa- 


tion direction has been predicted by Erdogan and 
ih, Williams and Ewing and Theocaris et al. 


413,126 
PB94-859337/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

Aircraft: Computerized Simulation. (Latest cita- 
tions from the NTIS Bibliographic Database). 
Published Search®. 

Dec 93, 230 citations minimum 

Updated with each order. Supersedes PB87-864559. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations concerning com- 
puterized simulation to assist in design and evaluation 
of aircraft structure and aerodynamics, flight control 
and maneuvers, power plants, flight and mission pro- 
files, crashworthiness, fire control, and logistics and 
planning. Some citations reference comparisons be- 
tween computerized simulation and wind tunnel or 
flight tests. Applications are for general aviation, com- 
mercial aircraft, and military aircraft. Flight simulators 
for crew training are excluded, and can be found in an- 
other bibiography. (Contains a minimum of 230 cita- 
tions and includes a subject term index and title list.) 
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PB94-859949/GAR 

NERAC, Inc., Tolland, CT. 

from the NTIS Bibliographic Database). 
‘om se). 

Published Search®. 

Dec 93, 220 citations minimum 

Updated with each order. Supersedes PB93-891398. 

Sponsored in part by National Technical Information 

Service, Springfield, VA. 


The mp contains citations concerning rotor 
induced vibration in helicopters and rotary wing air- 
craft. Topics include coupled rotor/airframe vibration 
analysis, the influence of atmospheric turbulence on 
vibration, model and full scale wind tunnel testing, and 
flight and ground tests. Methods of vibration reduction 
are investigated, including blade tip sweep, blade tip 
design optimization, blade tabs, and vibration isolators. 
Adaptive control systems are discussed in a separate 
bibliography. (Contains a minimum of 220 citations and 
includes a subject term index and title list.) 
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N94-13710/6/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Functional Categories for Future Flight Deck De- 


signs. 

T. S. Abbott. Aug 93, 15p NAS 1.15:109005, NASA- 
TM-109005 

Contract RTOP 505-64-53-02 


With the addition of each new system on the flight 
deck, the danger of increasing overall operator work- 
load while reducing crew understanding of critical mis- 
sion information exists. The introduction of more pow- 
erful onboard computers, larger databases, and the in- 
creased use of electronic display media may lead to a 
situation of flight deck ‘sophistication’ at the expense 
of losses in flight crew capabilities and situational 
awareness. To counter this potentially negative impact 
of new technology, research activities are underway to 
reassess the flight deck design process. The funda- 
mental premise of these activities is that a human-cen- 
tered, systems-oriented approach to the development 
of advanced civil aircraft flight decks will be required 
for future designs to remain ergonomically sound and 
economically competitive. One of the initial steps in an 
integrated flight deck process is to define the primary 
flight deck functions needed to support the mission 
goals of the vehicle. This would allow the design team 
to evaluate candidate concepts in relation to their ef- 
fectiveness in meeting the functional requirements. In 
addition, this would provide a framework to aid in cate- 
gorizing and bookkeeping all of the activities that are 
required to be perf on the flight deck, not just 
activities of the crew or of a specific system. This could 
then allow for a better understanding and allocation of 
activities in the design, an understanding of the impact 
of a specific system on overall system performance, 
and an awareness of the total crew performance re- 
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quirements for the design. One candidate set of func- 
tional categories that could be used to guide an ad- 
vanced flight deck design are described. 
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N94-13791/6/GAR PC A03/MF AOi 
National Aeronautics and Space Administration. Hugh 
L. Dryden Flight Research Center, Edwards, CA. 
ar Flight-Test Results of Optical Airdata 
R. K. . May 93, 22p NAS 1.15:4504, H-1915, 
NASA-TM-4504, SAE-92-1997 

Contract RTOP 505-68-50 

Presented at the Sae Aerotech 1992, Anaheim, Ca, 5- 
8 Oct. 1992. 


Optical techniques for measuring airdata parameters 
were demonstrated with promising results on high per- 
formance fighter aircraft. These systems can measure 
the airspeed vector, and some are not as dependent 
on special in-flight calibration processes as current 
systems. Optical concepts for measuring freestream 
static temperature and density are feasible for in-flight 
applications. The best feature of these concepts is that 
the air data measurements are obtained nonintrusive- 
ly, and for the most part well into the freestream region 
of the flow field about the aircraft. Current require- 
ments for measuring air data at high angle of attack, 
and future need to measure the same information at 
hypersonic flight conditions place strains on existing 
techniques. Optical tech advances show out- 
Standing potential for application in future programs 
and promise to make common use of optical concepts 
a reality. Results from several flight-test programs are 
summarized, and the technology advances required to 
—_ optical airdata techniques practical are identi- 
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N94-14855/8/GAR PC A03/MF A01 
National Aeronautics and Space Administration. Hugh 
L. Dryden Flight Research Facility, Edwards, CA. 
Performance Seeking Control: Program Ov: 

and Future Directions. 

G. B. Gilyard, and J. S. Orme. cAug 93, hy NAS 
1.15:4531, H-1920, NASA-TM-4531, AIAA PAPER 
93-3765 

Contract RTOP 533-02-39 

See Also A93-51360. Presented at the Guidance, 
Navigation, and Control Conference, Monterey, Ca, 9- 
11 Aug. 1993; Sponsored by Aiaa. 


A flight test evaluation of the performance-seeking 
control (PSC) algorithm on the NASA F-15 highly inte- 
grated digital electronic control research aircraft was 
conducted for single-engine operation at subsonic and 
supersonic speeds. The model-based PSC system 
was developed with three optimization modes: mini- 
mum fuel flow at constant thrust, minimum turbine tem- 
perature at constant thrust, and maximum thrust at 
maximum dry and full afterburner throttle settings. 
Subsonic and supersonic — testing were conducted 
at the NASA Dryden Flight Research Facility coveri 

the three PSC optimization modes and over the full 
throttle range. Flight results show substantial benefits. 
In the maximum thrust mode, thrust increased up to 15 
percent at subsonic and 10 percent at supersonic flight 
conditions. The minimum fan turbine inlet temperature 
mode reduced temperatures by more than 100 F at 
high altitudes. The minimum fuel flow mode results de- 
creased fuel consumption up to 2 percent in the sub- 
sonic regime and almost 10 percent supersonically. 
These results demonstrate that PSC technology can 
benefit the next generation of fighter or transport air- 
craft. NASA Dryden is developing an adaptive aircraft 
performance technology system that is measurement 
based and uses feedback to ensure optimality. This 
program will address the technical weaknesses identi- 
fied in the PSC program and will increase performance 


gains. 


413,131 
N94-15187/5/GAR PC A01/MF A0O1 
Alabama Univ. in Huntsvilic. 

Testing and Management of Flight Instruments 
and Their Data. 

Final Report, 1 Dec. 1988 - 30 Nov. 1991. 

R. H. Comfort. Dec 91, 4p NAS 1.26:194332, NASA- 
CR-194332 

Contract NAG8-122 


Hardware activities were concentrated on the Low 


Energy lon Facility (LEIF), which is used for testing and 
calibration of most of the flight instruments for near- 
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Earth observations. The ion beam generated by the 
ion source in the LEIF has been required for the proper 
testing and calibration of the primary components of 
the Thermal lon Dynamics Experiment (TIDE) to be 
flown on the POLAR spacecraft of the Global Geo- 
space Science (GGS) flight program. Additional work 
has been done on equipment and a ues for diag- 
nosing and testing microchannel plates. These plates 
are used in the imager as well as the flight instruments. 


Parachutes & Decelerators 


413,132 

PB94-8606 16/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

Parachut 


es . (Latest citations from the U.S. Patent 
File with Exemplary Claims). 

Published Search®. 
Dec 93, 181 citations minimum 
Updated with each order. Supersedes PB93-861714. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 
The bibliography contains citations of selected patents 
— = fabrication, and testing of para- 

chutes ating devices that use aerodynamic 
drag. Designs for the canopy, shrouds, and hardware, 
and operating components, including canopy opening, 
actuators, staging, reefing, maneuvering, and separa- 
tion and release mechanisms, are reviewed. Applica- 
tions include deployment from acircraft for escape or 
air drop missions, aerial delivery of equipment and mu- 
nitions, and recovery of drones. (Contains a minimum 
of 181 citations and includes a subject term index and 
title list.) 


Test Facilities & Equipment 


413,133 
DE93018685/GAR PC A05/MF A02 
— National Labs., Albuquerque, NM. 

s and tables for esti- 


rror propagation equation 
mating the uncertainty n high-epeed wind tunnel 


eT L. Clark. Aug 93, 100p SAND-93-0208 
Contract ACO4-76DP00789 
Sponsored by Department of Energy, Washington, DC. 


Error propagation equations, based on the Taylor 
series model, are derived for the nondimensional 
ratios and coefficients most often encountered in high- 
speed wind tunnel testing. These include pressure 
ratio and coefficient, static force and moment coeffi- 
cients, dynamic stability coefficients, calibration Mach 
number and Reynolds number. The error equations 
contain partial derivatives, denoted as sensitivity coef- 
ficients, which define the influence of free-stream 
Mach number, M(infinity), on various aerodynamic 
ratios. To facilitate use of the error equations, sensitivi- 
ty coefficients are derived and evaluated for nine fun- 
damental aerodynamic ratios, most of which relate 
free-stream test conditions (pressure, temperature, 
density or velocity) to a reference condition. Tables of 
the ratios, R, absolute sensitivity coefficients, (partial 
derivative)R/ (partial derivative)M(infinity), and relative 
sensitivity coefficients, (M(infinity)/R)  ((partial 
derivative)R/ (partial derivative)M(infinity)), are provid- 
ed as functions of M(infinity). 


413,134 
N94-14009/2/GAR PC A09/MF A02 
Office National d’Etudes et de Recherches Aerospa- 
Camere tnverouge 

a Frequence image Elevee 
pour Applications en Soufflerie . 
(High Frame Rate Thermal imager for Hypersonic 
Wind Tunnel Applications). 
Ph.D. Thesis. 
S. Barbe. Nov 92, 185p ONERA-NT-1992-12, ETN- 


93-93971 
Text in French. original Contains Color Illustrations. 


Infrared yy = is used to derive heat transfer 
coefficients from thermal of wind tunnel 
models. Due to the short duration o the runs in hyper- 
sonic F4 facilities, a high frame rate infrared camera is 
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needed to record the thermal variations of the model. 
In accordance with F4 wind tunnel specifications, a 
400 Hz frame rate thermal imager was developed. An 
HgCdTe 64 by 64 focal plane array in the 3 to 5 mi- 
crometers spectral band is used. The complete set of 
hardware devices and software is described. The F4 
wind tunnel infrared background variation is estimated, 
in order to evaluate photometric measurement errors. 
After photometric and spatial criteria analysis, an ex- 
perimental setup is used to measure camera sensitivity 
and to test the fixed pattern correction for different 
sets of parameter values. The minimum resolved tem- 
perature difference is less than 0.1K for 50K tempera- 
ture range with 300K background. To check that the 
instrument works properly at the 400 Hz frame rate, a 
frame sequence of a fast thermal event is shown. The 
camera was then tested in the F4 wind tunnel. 


413,135 
N94-14158/7/GAR 

(Order as N94-14153/8/GAR, PC A15/MF 

A03) 

Calspan Corp., Arnold AFS, TN. Flight Dynamics Sec- 
tion. 
Aerodynamic and Aerothermal Facilities 1: Hyper- 
sonic Wind Tunnels. 
A. Anderson, and R. K. Matthews. c1993, 13p 
in Vki, Methodology of Hypersonic Testing 13 p. Pre- 
pared in Cooperation with Arnold Engineering Devei- 
opment Center, Arnoid AFS, TN. 


An overview of hypersonic test facilities, which contin- 
ue to play a major role in the development cf hyper- 
sonic vehicles, is given. In the past, ground test facili- 
ties were often used to perform configuration paramet- 
ric studies and/or to develop large data bases. Future 
testing will emphasize understanding of fluid physics 
and validation of codes. Computational Fluid Dynam- 
ics (CFD) has made great Paes in the past two 
decades, but the aalege of CFD and ground testing 
is Clearly a reality today, and will become even more 
important in the future as computational and experi- 
mental researchers learn how to work together. One of 
the challenges for the experimentalist is to develop 
and utilize facilities that simulate hypersonic flight, and 
to provide the required data precision to validate CFD 
codes. Fundamental considerations of facilities and 
simulation issues are reviewed. It is clear that no one 
facility will meet the wide variety of test objectives; 
therefore, the test facilities span a range of size, run 
time, complexity, and operating cost. Representative 
facilities are described, as well as their test capabilities 
and their shortfalls. 


413,136 
N94-14159/5/GAR 
(Order as N94-14153/8/GAR, PC A15/MF 
A03) 
Calspan Corp., Arnold AFS, TN. Flight Dynamics Sec- 


tion. 

namic and Aerothermal Facilities 2. Part 1: 
Short tion, High-Enthalpy Facilities. 
J. R. Maus. c1993, 15p 
In Vki, Methodology of Hypersonic Testing 15 p. Pre- 
pared in Cooperation with Arnold Engineering Devel- 
opment Center, Arnold AFS, TN. 


Short duration facilities primarily used for aerodynamic 
or aerothermal testing are reviewed. Facilities which 
have useful run times rangi ng from a few hundred mi- 
croseconds to a few hundred milliseconds are consid- 
ered. The following types of facilities are addressed: 
arc heated hot shot tunnels, shock heated devices, 
compression heated wind tunnels, and aeroballistic 
ranges. Examples of both U.S. and European facilities 
are given. Principles of operation, facility performance, 
and strengths and weaknesses of the various types of 
facilities are emphasized. 


413,137 
N94-14160/3/GAR 
(Order as N94-14153/8/GAR, PC A15/MF 
A03) 


Tennessee Univ. Space Inst., Tullahoma. 

Aer and Aerothermal Facilities 2: Contin- 
uous Flow High Enthalpy Facilities. 

R. Crawford. c1993, 32p 

In Vki, Methodology of Hypersonic Testing 32 p. 


Facilities which provide the thermal equilibrium in 
structures and propulsion systems required for accu- 
rate evaluation of temperature and performance 
during hypersonic testing are considered. Combustion 
heated facilities and electric arc heated concepts are 
reviewed. Also the magnetohydrodynamic augmented 


arc heated facility performance is presented for very 
high Mach number simulation above 10. Propulsion 
system test and simulation requirements include: true 
enthalpy, correct entropy, free-stream total pressure 
and clean air for correct combustion kinetics. Exact 
simulation requires flight test, however each of the 
high enthaipy facilities reviewed meets most of the re- 
quirements for a range of Mach numbers. A set of 
overheads used in a lecture on arc heater types is an- 
nexed. 


413,138 
N94-14163/7/GAR 

(Order as N94-14153/8/GAR, PC A15/MF 

A03) 

Calspan Corp., Arnoid AFS, TN. Flight Dynamics Sec- 
tion. 
Test and Evaluation Methods. 
R. K. Matthews, and R. W. Rhudy. c1993, 24p 
In Vki, Methodology of Hypersonic Testing 24 p. Pre- 
pared in Cooperation with Arnold Engineering Devel- 
opment Center, Arnold AFS, TN. 


The procedures used in the continuous flow hyper- 
sonic tunnels of the AEDC for static stability, pressure, 
and heat transfer testing are described. Particular em- 
phasis is on heat transfer techniques because of the 
importance of defining the thermal environment of hy- 
personic vehicles and because the static stability and 
pressure techniques are very similar to those used in 
subsonic and supersonic facilities. Aerothermai meth- 
odology includes thermal mapping, discrete gage tech- 
niques and gage calibration. Each specific test is de- 
scribed in terms of principle of operation, apparatus, 
data reduction, and illustrative data. 


413,139 

N94-14701/4/GAR PC A03/MF A01 
Royal Aerospace Establishment, Farnborough (Eng- 
land). Aerodynamics and Propulsion Dept. 

Optical Fibre Fabry-Perot interferometers for Ca- 
lorimetric Heat Transfer Ga 

K. S. Chana, S. R. Kidd, |. W. Matthews, J. S. Barton, 
and J. D. C. Jones. c15 Dec 92, 15p RAE-TM- 
AERO/PROP-20, BR316596, ETN-93-94496 
Sponsored in Part by Ministry of Defence, London, 
England. Presented at the 11TH International Sympo- 
sium on Measuring Techniques for Transonic and Su- 
personic Flows in Cascades and Turbomachines, 
Munich, Germany, 14-15 Sep. 1992. 


A heat flux measurement system comprising a laser 
diode, a single mode optical fiber interferometer, and a 
passive optical fiber component is described. The 
system was designed for use in transient flow wind 
tunnels and has a resolution of 1 kW/sq m, a dynamic 
range of 20 MW/sq m, and a bandwidth greater than 
100 kHz. Heat flux measurements were made with the 
system on the endwall of a cascade of stator blades. 


413,140 
N94-15129/7/GAR 

(Order as N94-15120/6/GAR, PC A08/MF 

A02) 

National Aerospace Lab., Amsterdam (Netherlands). 
Toekomstverwachtingen Nationaal Lucht- en 
Ruimtevaartiaboratorium (Expectations for the 
Future of the National Aerospace Laboratory). 
B. M. Spee. 1991, 17p 
Text in Dutch. in Its Symposium on the Future of Aero- 
nautics in the Netherlands 17 p. 


The perspectives of the National Aerospace Laborato- 
ries (NLR) in the field of aeronautics are depicted. The 
new required civil and military technologies to which 
NLR is planning to contribute are overviewed. The re- 
quired research will take place in an international 
framework. The important role of the large NLR re- 
search facilities is described. 


413,141 

N94-15794/8/GAR PC A04/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Wall Interference and Boundary Simulation in a 
Transonic Wind Tunnel! with a Discretely Slotted 
Test Section. 

J. A. Al-saadi. Sep 93, 75p NAS 1.60:3334, L-16973, 
NASA-TP-3334 

Contract RTOP 505-59-54-01 


A computational simulation of a transonic wind tunnel 
test section with longitudinally slotted walis is devel- 
oped and described herein. The nonlinear slot model 





includes dynamic pressure ettects and a plenum pres- 
sure constraint, and each slot is treated individually. 
The solution is performed using a finite-difference 
method that solves an extended transonic small dis- 
turbance equation. The walls serve as the outer 
boundary conditions in the relaxation technique, and 
an interaction procedure is used at the slotted wails. 
Measured boundary pressures are not required to es- 
tablish the wall conditions but are currently used to 
assess the accuracy of the simulation. This method 
can also calculate a free-air solution as well as solu- 
tions that employ the classical homogeneous wall con- 
ditions. The simulation is used to examine two com- 
mercial transport aircraft models at a supercritical 
Mach number for zero-lift and cruise conditions. Good 
agreement between measured and calculated wall 
pressures is obtained for the model geometries and 
flow conditions examined herein. Some localized dis- 
agreement is noted, which is attributed to improper 
simulation of viscous effects in the slots. 


413,142 

N94-15819/3/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

NASA Lewis 9- by 15-Foot Low-Speed Wind Tunnei 
User Manual. 

R. H. Soeder. Jul 93, 50p NAS 1.15:106247, NASA- 
TM-106247 

Contract RTOP 505-62-84 


This manual describes the 9- by 15-Foot Low-Speed 
Wind Tunnel at the Lewis Research Center and pro- 
vides information for users who wish to conduct ex- 
periments in this atmospheric facility. Tunnel variables 
such as pressures, temperatures, available tests sec- 
tion area, and Mach number ranges (0.05 to 0.20) are 
discussed. In addition, general support systems such 
as air systems, hydraulic system, hydrogen system, 
laser system, flow visualization system, and model 
support systems are described. Instrumentation and 
data processing and acquisition systems are also dis- 
cussed 


General 


413,143 

N94-13962/3/GAR PC A12/MF A03 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Research and Technologhy Highlights, 1992. 

Mar 93, 251p NAS 1.15:4452, L-17200, NASA-TM- 
4452 

Original Contains Color Illustrations. 


The mission of the NASA Langley Research Center is 
to increase the knowledge and capability of the United 
States in a full range of aeronautics disciplines and in 
selected space disciplines. This mission will be accom- 
plished by performing innovative research relevant to 
national needs and Agency goals, transferring technol- 
ogy to users in a timely manner, and providing devel- 
opment support to other United States Government 
agencies, industry, and other NASA centers. High- 
lights of the major accomplishments and applications 
that have been made by Langley researchers and by 
our university and industry colleagues during the past 
year are presented. The highlights illustrate both the 
broad range of research and technology (R&T) activi- 
ties supported by NASA Langley Research Center and 
the contributions of this work toward maintaining 
United States leadership in aeronautics and space re- 
search. Some of the Center's most important research 
and testing facilities are also described. 


PC A11/MF A03 

National Aeronautics and Space Administration, 

Greenbelt, MD. Goddard Space Flight Center. 

1991 Research and Technology Report, Goddard 
Flight Center. 

G. Soffen, H. Ottenstein, H. Montgomery, W. 

Truszkowski, and K. Frost. 1991, 238p NAS 

1.15:108738, NASA-TM-108738 

Original Contains Color Illustrations. 


The 1991 Research and Technology Report for God- 
dard Space Flight Center is presented. Research cov- 
ered areas such as (1) earth sciences including upper 
atmosphere, lower atmosphere, oceans, hydr 
and global studies; (2) space sciences including 


413,144 
N94-14791/5/GAR 


studies, planetary studies, Astro-1, gamma ray investi- 
gations, and astrophysics; (3) flight projects; (4) engi- 
neering including robotics, mechanical engineering, 
electronics, imaging and optics, thermal and cryogenic 
studies, and balloons; and (5) ground systems, net- 
works, and communications including data and net- 
works, TDRSS, mission planning and scheduling, and 
software development and test. 


413,145 

N94-15120/6/GAR PC A08/MF A02 
National Aerospace Lab., Amsterdam (Netherlands). 
De Toekomst van Nederland in de Luchtvaart 
(Symposium on the Future of Aeronautics in the 
Netherlands). 

1991, 167p ETN-93-93780 

Text in Dutch. Symposium Held in Delft, Netherlands, 
26 Apr. 1991. 


No abstract available. 


413,146 
N94-15121/4/GAR 

(Order as N94-15120/6/GAR, PC A08/MF 

A02) 

Netherlands Association of Aeronautical Engineers, 
Amsterdam. 
Vijftig Jaar Nvvi: Een Terugblik (Fifty Years of the 
Netherlands Association of Aeronautical Engi- 
neers). 
F. J. Sterk. 1991, 7p 
Text in Dutch. in Nal, Symposium on the Future of Aer- 
onautics in the Netherlands 7 p. 


The history of fifty years of the Netherlands Associa- 
tion of Aeronautical Engineers is depicted. The guide- 
lines for the foundation of the Association are given. 
The main activity of the Association was and still is the 
organization of lectures, symposia, and conferences. 


413,147 
N94-15122/2/GAR 

(Order as N94-15120/6/GAR, PC A08/MF 

A02) 

Technische Univ., Delft (Netherlands). Faculteit der 
Luchtvaart- en Ruimtevaarttechniek. 
Voorspelide en Werkelijke Ontwikkelingen in de 
Verkeersluchtvaart (1961-1991) (Predicted and 
Real Development in the Aviation in the Period 
1961-1991). 
H. Wittenberg. 1991, 43p 
Text in Dutch. In Nal, Symposium on the Future of Aer- 
onautics in the Netherlands 43 p. 


The predictions in developments in aeronautical tech- 
niques and aviation given at a symposium in 1966 are 
taken in a retrospective view and compared with the 
real developments in the period 1961-1991. It is con- 
cluded that the expectations run too high. With respect 
to technical developments this could be due to the 
belief in the ‘technology push’ rather then in the 
‘market demand’. In general, predictions have to con- 
sider social factors (‘scenario techniques’). The devel- 
opment of aviation is influenced by many factors, and 
many efforts are still required to allow predictions 
based on models. 


413,148 


N94-15130/5/GAR 
(Order as N94-15120/6/GAR, PC A08/MF 


A02) 
Haarlem Univ. (Netherlands). 
Ontwikkelingen in Het Viiegtuigbouwkundig Hoge 
Technisch Onderwijs (De — in the Higher 
Technical Aerospace Education 
P. J. L. M. Vanderzanden. 1991, t2p 
Text in Dutch. In Nal, Symposium on the Future of Aer- 
onautics in the Netheriands 12 p. 


Developments in the Higher Technical Aerospace 
Education in the Netherlands since 1986 are de- 
scribed. The tasks of high schools in general and of 
higher aerospace technical education in particular are 
depicted. The developments in the speciality and in 
the execution of the profession of the higher aero- 
space technical engineer is described. The develop- 
ments in the education process are outlined. The pro- 
fession of teacher at a higher technical school is 
sketched. The developments in the relations between 
higher technical schools on the one hand and universi- 
ties and industry on the other hand are described in- 
cluding the international dimension. 


413,152 


AGRICULTURE & FOOD 
Agricultural Economics 


413,149 
N94-15131/3/GAR 

(Order as N94-15120/6/GAR, PC A08/MF 

A02) 

Technische Univ., Delft (Netherlands). Faculteit der 
Luchtvaart- en Ruimtevaarttechniek. 
Toekomstverwachtingen Faculteit der Luchtvaart- 
en Ruimtevaarttechniek TU-Deift (Expectations for 
the Future of the Faculty of Aeronautics and As- 
tronautics of the Technical University of Delft). 
T. Dejong. 1991, 9p 
Text in Dutch. In Nal, Symposium on the Future of Aer- 
onautics in the Netherlands 9 p. 


The developments at the Faculty of Aeronautics and 
Astronautics of the TU Delft are described. The pur- 
pose of the Faculty is the education of engineers in all 
the fields of aeronautics and astronautics. The struc- 
ture of the education and the important role of post- 
doctoral education are outlined. The intensive interna- 
tional cooperation in the fields of education and re- 
search is very important for the future, and the faculty 
has to maintain its position which is unique in the Neth- 
erlands. 


ee 
AGRICULTURE & FOOD 


Agricultural Economics 


413,150 

PB94-117728/GAR PC AO5/MF A01 
Shirley Community Services and Development Corp., 
Shirley, AR. 

Shiitake Mushrooms. Volume 1. Growing a Grass- 
roots Industry. Volume 2. Market Overview of an 
Emerging Agricultural Industry. 

Final rept. 

T. E. Kimmons. 9 Dec 92, 90p 

Grant EDA-08-06-02805 

Sponsored by Economic Development Administration, 
Washington, DC. 


This is a two-part report. Volume | describes the proce- 
dural steps taken by the grantee organization to formu- 
late its community development process using Shii- 
take mushroom production as an objective. Volume II 
contains information about Shiitake production, costs, 
markets, and marketing. Demand and production of 
Shiitake mushrooms are growing. Production costs 
and market prices suggest that Shiitake production 
can be profitable in the Arkansas Ozarks. A number of 
different sizes and types of operations are presented. 
The data suggest that part-time, family-sized oper- 
ations can cover initial investment costs in four to five 
years, making a profit of about $25,000 per year from 
the fourth or fifth year on. 


413,151 

PB94-120938/GAR PC A05/MF A01 
Foreign Agricultural Service, Washington, DC. Tobac- 
co, Cotton, and Seeds Div. 

World Cotton Situation, November 1993. 

Foreign agriculture circular. 

Nov 93, 82p FC-11-93 

See also report for Oct 93, PB94-112398. 


The report includes global information on West African 
cotton production and exports which show continued 
strength MY 1983/84 - 1993/94. Aiso forecasts are 
made for the United States on exports and markets. 


413,152 

PB94-120946/GAR PC A04/MF A01 
Foreign Agricultural Service, Washington, DC. Oil- 
seeds and Products Div. 

World Oilseed Situation and Outlook, November 
1993. 

Foreign agriculture circular. 

Nov 93, 70p FOP-11-93 

See also PB94-113529. 


The report is on world oilseed production in 1993/94 
which is projected at 223.5 million metric tons, down 
1.2 million from last month and 3.1 million tons below 
last year. 
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PBS4-121159/GAR PC A04/MF A01 
Foreign al Service, Washington, DC. Dairy, 


mag rents ge dee 

Dairy, Livestock and Poultry Trade: U.S. Dairy, 
Livestock and Poultry Trade Highlights, January- 
August 1993. 

Foreign iculture circular. 

Nov 93, 7p FDLP-10-93 

See also PB94-108347. 

The report includes the U.S. Dairy, Livestock, and 
Poultry trade highlights featuring: January-August 
trade data. The forecasts also has included imports 


Statistics of commodities from foreign countries into 
the United States. 


413,154 

PB94-121167/GAR PC A04/MF A01 
Foreign Agricultural Service, Washington, DC. Produc- 
tion Estimates and Crop Assessment Div. 

World November 1993. 


Former viet Union Major Grain Producing Re- 


Foreign iture circular. 
Be WAP-11-93 
pred 94-114352. 


Contents: Production Articles this month: FSU 1993 
Grains; World Sugar; World Wheat; World Paim Oil; 
Latin American Forestry; Raisins in Selected Coun- 
tries. 


413,155 
PB9* 122884/GAR PC A04/MF A01 
| ae River Regional Planning Commission, La 


Report on Creating a Western Wisconsin Export 


Trading y- 

D. Henderson, and G. D. Flogstad. Jul 91, 63p 
Prepared in cooperation Wisconsin Univ.-River 
Falls. Sponsored by Economic Development Adminis- 
tration, Washington, DC. Technical Assistance and 
Research Div. 


This report explains how small agricultural producers 
and small manufacturers can start exporting by band- 
ing together with transporters and financiers to form 
export trading companies (ETCs). Preferential tax 
treatment and exemption from antitrust laws are two 
key federal incentives granted to participants of ETCs. 
Other benefits include less risk through shared costs 
or discounts in finance, marketi ging, tabeling, 
inspection, and transportation. The report contains de- 
tails of a possible organizational structure and costs 
involved in establishing an ETC in western Wisconsin. 
The key to creating an ETC in western Wisconsin or 
elsewhere is finding a niche group of companies, 
banks, and transporters willing to make the coopera- 
tive investment in time and money. 


413,156 
PB94-123304/GAR MF AO2 
International Bank for Reconstruction and Develop- 


ment, Washi , DC. , 
Agricultural ae lor Market-Led Devel- 
the 1990s. 


opment n 

World Bank technical 

S. Barghouti, E. Cr I, and A. J. Pritchard. 
c1993, 174p WORLD BANK TP-204, ISBN-0-8213- 


2462-4 

pene Cones card no. 93-13669. 
Microfiche cnn onty. laper copy available from 
World Bank Publications, P.O. Box 7247-8619, Phila- 


delphia, PA. 19170-8619. Phone: (201) 225-2165. 


Agricultural Technol for Market-Led Develop- 
ment Opportunities in 1990s is a compilation of 19 
articles written by experts in technology development, 
management, and application. Business executives 
and practitioners documented their experiences in the 
application of technology to small, medium and large 
enterprises, while researchers analyzed technology 
transfers and their impact on changing relationships 
between producers and consumers. 


Agricultural Equipment, Facilities, & 
Operations 


413,157 
PBS94-861 


14 VOL. 94, No. 5 


002/GAR PC NO1/MF NO1 


NERAC, Inc., Tolland, CT. 

Soil Erosion. (Latest citations from the Selected 
Water Resources Abstracts Database). 

Published Search®). 

Dec 93, 250 citations 

Updated with each order. Sui s PB84-861541. 
Prepared in cooperation with Office of Water Research 
and Tech , Washington, DC. Sponsored in part 


by National Technical Information Service, Springfield, 
VA. 


The bibliography contains citations concerning agricul- 
tural conservation programs with emphasis on soil ero- 
sion from water runoff and drought conditions. Tillage 
and crop residue effects on soil erosion are discussed, 
water and soil waste pollutants from agricultural land 
are assessed, and control measures are suggested. 
(Contains 250 citations and includes a subject term 
index and title list.) 


Agriculture Resource Surveys 


413,158 


N94-14239/5/GAR 
(Order as N94-14209/8/GAR, PC A17/MF 
A04) 
Bangladesh Univ. of Engineering and Technology, 
Dhaka. Inst. of Flood Control and Drainage Research. 
Integration of Remote Sensing and Mathematical 
in Disaster b 


M. R. Rahman. 31 Mar 93, 4p 
In Science and Technology Agency, Asia-Pacific Isy 
Conference, Volume 2 p 154-157. 


Bangladesh is predominantly an agricultural country. 
Frequently occurring disasters such as floods and cy- 
clones wreak havoc on its agriculture. The disasters 
can be mitigated considerably if the agricultural plots 
can be replanted quickly. However, when a disaster 
strikes, the communication link is usually in disarray 
and as a result it is often difficult to make a satisfactory 
estimation of the extent and severity of damage. More- 
over, due to the severe limitation of resources, it is 
usually not possible for the government to cover the 
entire damaged area. The government needs to make 
an unpleasant decision regarding which areas to cover 
and which not to, in order to max.mize the return on the 
agricultural rehabilitation effort. Remote sensing and 
mathematical modeling can play a useful role in heip- 
ing decision makers to make timely and sufficiently ac- 
curate decisions in this regard. 


413,159 


N94-14242/9/GAR 
(Order as N94-14209/8/GAR, PC A17/MF 
A04) 
National Inst. of Agro-Environmental Science, Ibaraki 
(Japan). 
Land Evaluation for Agricultural Productivity in 
North-East Thailand Using LANDSAT TM Data and 
information. 


T. Akiyama, G. Saitou, Y. Yamada, P. Piyapongse, 
and E. Hansakdi. 31 Mar 93, 4p 

In Science and Technology Agency, Asia-Pacific Isy 
Conference, Volume 2 p 173-176. 


A method for land use classification suitable for tropi- 
cal areas with distinct rainy and ay seasons is pre- 
sented that uses LANDSAT TM (Thematic Mapper) 
data, geographic information (including soil type and 
fertilization | information), Pg ‘ound truth data, vegetation 
indices (calculated from CCT (Computer Compati- 
ble Tape) values at TM band 3 and 4), vegetation 
cover rate, and soil organic matter content derived 
from the TM band 3 values. The classification results 
are considered to a well with the ground truth 
data, and the trend of land productivity coincided with 
yield data. The procedure for constructing a productivi- 
ty map for paddy and upland crop fields is shown. 


413,160 


N94-14462/3/GAR PC A03/MF A01 
— Remote Sensing, Delft (Neth- 


Onderwijsmodule voor Het Hoger Agrarisch On- 
derwijs. Deel 2: Eutrophication rved by 
Remote Sensing. An Educational Approach to 
Water Quality Monitoring (Educational Module for 
the Higher Agricultural Education. Part 2: Eutroph- 
ication Observed by Remote Sensing: An Educa- 
tional Approach to Water Quality Monitoring). 

M. Debakker, and P. Tempel. Oct 92, 23p BCRS-92- 
11B, ISBN-9-05-41 1063-5, ETN-93-94088 


The eutrophication of surface waters, in particular of 
lakes in the Netherlands, were studied using remote 
sensing imagery. LANDSAT Thematic Mapper satellite 
images were studied to gain insight in the spatial pat- 
terns of eutrophication processes in the Frisian lakes 
as indicated by water coloring. The educational as- 
pects of this study were managed with the image proc- 
essing module of IDRIS!I, an educational, grid based 
geographic analysis system software package of East- 
man. 


413,161 


N94-14809/5/GAR PC A05/MF A01 
Begeleidingscommissie Remote Sensing, Delft (Neth- 
erlands). 

Onderwijsmodule voor Het Hoger Agrarisch On- 
derwijs. Dee! 1: Bodemgebruiksclassificatie Aan 
de Hand van Satellietbeeiden (Educationa! Module 
for the Higher Agricultural Education. Part 1: Land 
Use Classification Using Satellite Pictures). 

A. Vanruiten, and C. J. Pennekamp. Oct 92, 92p 
BCRS-92-11A, ISBN-9-05-411049-X, ETN-93-94087 
Text in Dutch. 


The educational module--land use classification using 
satellite pictures--for students at higher agricultural 
schools without remote sensing experience is present- 
ed. The electromagnetic spectrum, spectral bands, 
and colors are introduced. Digital image improvement 
using the stretching technique is treated. The use of 
several bands for the reproduction of digital images is 
discussed. The density slicing method for the quantita- 
tive classification of satellite pictures is introduced. 
Land use classification based on the method of ‘super- 
vised classification’ is explained. 


Agronomy, Horticulture, & Plant 
Pathology 


413,162 


N94-13712/2/GAR 

Bionetics Corp., Cocoa Beach, FL. 
Biomass Production Chamber Air Analysis of 
Wheat Study (BWT931). 

J. H. Batten, B. V. Peterson, E. Berdis, and E. M. 
Wheeler. Aug 93, 62p NAS 1.26:194092, NASA-CR- 
194092 

Contract NAS10-11624 


PC A04/MF A01 


NASA's Controlled Ecological Life Support System 
(CELSS) biomass production chamber at John F. Ken- 
nedy Space Center provides a test bed for bioregener- 
ative studies using plants to provide food, oxygen, 
carbon dioxide removal, and potable water to humans 
during long term space travel. Growing plants in en- 
closed environments has brought about concerns re- 

arding the level of volatile organic compounds 

OC's) emitted from plants and the construction ma- 
terials that make up the plant growth chambers. In 
such closed systems, the potential exists for some 
VOC's to reach toxic levels and lead to poor plant 
growth, plant death, or health problems for human in- 
habitants. This study characterized the air in an en- 
closed environment in which wheat cv. Yocora Rojo 
was grown. Ninty-four whole air samples were ana- 
lyzed by gas chromatography/mass spectrometry 
throughout the eighty-four day planting. VOC emis- 
sions from plants and materials were characterized 
and quantified. 


412,163 


N94-13979/7/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Cocoa Beach, FL. John F. Kennedy Space Center. 





Validated Environmental and Physiological Data 
from the Celss Breadboard Pr Biomass Pro- 
duction Chamber. BWT931 ( tt Cv. Yecora 
Rojo) (Revised). 

G. W. Stutte, C. L. Mackowiak, G. A. Markwell, R. M. 
Wheeler, and J. C. Sager. Aug 93, 9p NAS 
1.15:109272, NASA-TM-109272 

Contract NAS10-11624 

Revised. 


This KSC database is being made available to the sci- 
entific research community to facilitate the develop- 
ment of crop development models, to test monitoring 
and control strategies, and to identify environmental 
limitations in crop production systems. The KSC vali- 
dated dataset consists of 17 parameters necessary to 
maintain bioregenerative life support functions: water 
purification, CO2 removal, O2 production, and biomass 
production. The data are available on disk as either a 
DATABASE SUBSET (one week of 5-minute data) or 
DATABASE SUMMARY (daily averages of param- 
eters). Online access to the VALIDATED DATABASE 
will be made available to institutions with specific pro- 
grammatic requirements. Availability and access to the 
KSC validated database are subject to approval and 
limitations implicit in KSC computer security policies. 


Animal Husbandry & Veterinary 
Medicine 


413,164 

PB94-123403/GAR PC A04/MF A01 
Sveriges Lantbruksuniversitet, Lund. Institutionen foer 
Lantbrukets Byggnadsteknik. 

Inhysning av Draektiga Suggor i Langsmala Boxar 
med Bloetutfodring: Funktionsstudier och Grup- 
peringsrutiner i 5 Suggpooler (Housing of Gestat- 
ing Sows in Long Narrow Pens with Liquid Feed- 
ing: Function Studies and Grouping Routines in 5 
Sow Pools). 

A. C. Olsson, J. Svendsen, D. Reese, M. Andersson, 
and D. Rantzer. 1993, 51p SLU-LBT-R-87-SE, REPT- 
87 

Text in Swedish; summary in English. 


Throughout the autumn of 1992 and the spring of 
1993, the Department of Farm Buildings, Section for 
Building Function and Environment, at the Swedish 
University of Agricultural Sciences, carried out investi- 
gations of a number of sow pools with gestating sows 
to study and evaluate pen function and hygiene in 
housing systems using long narrow pens and a liquid 
feeding. This system is found in many sow pool herds. 
A total of 5 sow pools were visited, of which 4 had long 
narrow pens with liquid feeding for their dry sows, and 
one pool housed their sows in a deep straw bedding 
system and gave them dry feed in individual feeding 
Stalls. It was established that the long narrow pens 
with liquid feeding create stress among the animals at 
feeding, and that the possibility for good control of 
feed intake was poor in these pens. It was also demon- 
strated that the pen hygiene in the long narrow pens 
was less than satisfactory. Feeding stress was a result 
of a restrictive feeding strategy in relatively large 
animal groups where there were no possibilities for in- 
dividually locking in the animals. 


413,165 
PB94-123585/GAR 
Sveriges Lantbruksuniversitet, Lund. Institutionen foer 


PC A06/MF A02 


Lantbrukets Byggnadsteknik. 

Avvaenjning av Grisar i ett styrt och i ett Kon- 
ventionelit Inhysningssystem (Weaning of Pigs in 
a Sow-Control and in a Conventional Housing 
System). 

D. Rantzer, B. Westroem, J. Svendsen, and O. 
Samuelsson. 1993, 104p SLU-LBT-R-85-SE, REPT- 
85 

Text in Swedish; summary in English. 


Weaning is a critical point in piglet production, when 
the pigs experience great changes. These changes 
often lead to the appearance of many problems 
among the newly weaned animals, primarily manifest- 
ed in reduced growth, the occurrence of post-weaning 
diarrhea and an increased mortality. In this investiga- 
tion, an alternative weaning system (sow-controlled, 
SC) where the sow could leave the litter at will during 
the suckling period, has been studied and compared to 
a conventional system where the pigs were abruptl 

weaned. The hypothesis was that the pigs in the sc 


system would gradually adapt to the absence of the 
sow and thus post-weaning problems in this system 
would be correspondingly fewer. 


Fisheries & Aquaculture 


413,166 

PB94-115235/GAR PC A03/MF A01 
National Marine Fisheries Service, La Jolla, CA. South- 
west Fisheries Science Center. 

Southwest Fisheries Science Center Report of Ac- 
tivities, May-June 1993. 

1993, 34p 


Contents: Report of activities; Antarctic Ecosystem 
Research Group; Coastal Fisheries Resources Divi- 
sion; Marine Mammal Division; Honolulu Laboratory; 
Pelagic Fisheries Resources Division; Tiburon Labora- 
tory; Information Technology Services; and Publica- 
tions. 


413,167 

PB94-124120/GAR PC A04/MF A01 
National Marine Fisheries Service, Miami, FL. South- 
east Fisheries Science Center. 

Fishing Trends and Conditions in the Southeast 
Region, 1988. 

K. Newlin. Jul 89, 51p 

See also report for 1987, PB94-124112 and 1989, 
PB94-124138. 


Contents: 1988 Fishing Trends and Conditions; North 
Carolina; South Carolina; Georgia; Florida; Alabama; 
Mississippi; Louisiana; Texas; 1988 Reported Land- 
ings; 1988 Statistical Highlights. 


Food Technology 


413,168 

PB94-117785/GAR PC A03/MF A01 

Vancouver (British Columbia). 

Distiller’s Dried Grains with Solubles as a Food In- 

oe Evaluation of Nutritional, Functional and 
itorage Stability Properties. 

Final rept. 

F. M. Dong. 2 Oct 89, 33p 

Grant NIH-PK-35816 

Prepared in cooperation with Washington Univ., Seat- 

tle. Inst. tor Food Science and Technology. Sponsored 

by National institutes of Health, Bethesda, MD., and 

- rn Development Administration, Washington, 


A number of new fiber ingredients manufactured by 
fermentative processes, particularly distiller’s grain 
products, have received renewed attention as food in- 
gredients. However, little research has been conduct- 
ed on the role of these fiber ingredients in formulated 
foods. In the study, yeast-raised breads containing die- 
tary fiber were compared for nutritional, functional, and 
storage stability properties. Each bread formulation 
contained 13 percent total dietary fiber by weight. Sen- 
sory properties of the white wheat distiller’s grain and 
wheat bran breads were good; however, the oat bran 
breads were gritty, the barley grain breads dark, and 
the soy breads tough and doughy. 


413,169 
PB94-861036/GAR 
NERAC, Inc., Tolland, CT. 
Yogurt Manufacture. (Latest citations from Food 
Science & Technology Abstracts (FSTA)). 
Published Search®). 

Dec 93, 180 citations minimum 

Updated with each order. Supersedes PB85-856094. 
Prepared in cooperation with International Food Infor- 
mation Service, Frankfurt am Main (Germany, F.R.). 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations concerning the 
processing and manufacture of whole, non-fat, and 
low-fat milk yogurts. Milk enrichment, heat treatment 
and starter cultures are discussed. Automation of 
yogurt production, continuous and batch production, 
and methods for composition and microbiological 


PC NO1/MF NO1 


413,173 


ASTRONOMY & ASTROPHYSICS 
Astrogeology 


analysis are considered. Yogurt drinks, frozen yogurt, 
and long shelf-life yogurt are included. (Contains a 
minimum of 180 citations and includes a subject term 
index and title list.) 


413,170 


PB94-861135/GAR PC NO1/MF NO1 

NERAC, Inc., Tolland, CT. 

Neohesperidine Dihydrochaicone: Natural Sweet- 

ener. (Latest citations from Food Science & Tech- 
Abstracts (FSTA)). 

Published Search@®). 

Dec 93, 82 citations minimum 

Prepared in cooperation with International Food Infor- 

mation Service, Frankfurt am Main (Germany, F.R.). 

Sponsored in part by National Technical Information 

Service, Springfield, VA. 


The bibliography contains citations concerning neohe- 
speridine dihydrochaicone (NHDC), a intense natural 
sweetener. This flavor modifier, which is 1,500 times 
sweeter than sucrose, is derived from citrus peel. Cita- 
tions discuss the synthesis, sensory evaluation, analy- 
sis, toxicity and health implications of NHDC. Regula- 
tion for food use in the European Community is consid- 
ered. (Contains a minimum of 82 citations and includes 
a subject term index and title list.) 


413,171 


PB94-861267/GAR 
NERAC, Inc., Tolland, CT. 
Food P, ing and Storage. (Latest citations 
from the NTIS Bibliographic Database). 

Published Search®). 

Dec 93, 250 citations 

Updated with each order. Supersedes PB89-873368. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


PC NO1/MF NO1 


The bibliography contains citations concerning the 
packaging and processing of foods for storage. Topics 
include the biochemical aspects of plastic, paper, and 
paperboard packaging materials. Irradiation research 
on different foods to extend their shelf life is dis- 
cussed, as well as the processing and storage prob- 
lems of a variety of seafoods. (Contains 250 citations 
and includes a subject term index and title list.) 


ASTRONOMY & 
ASTROPHYSICS 


Astrogeology 


413,172 


N94-13855/9/GAR PC A02/MF A01 
Northeast Louisiana State Coll., Monroe. Dept. of Geo- 
sciences. 

Martian Sedimentary Deposits. 

Final Technical Report. 

R. Dehon. 25 Mar 92, 6p NAS 1.26:193266, NASA- 
CR-193266 

Grant NSG-7534 


The objectives are characterization of flow through 
outflow channels, sedimentation associated with Mar- 
tian outflow systems, and documentation of Martian 
lakes. Over the period of the grant much, but not all, of 
the study centered on the Maja Valles outflow. Maja 
served as an example in which the effects of multiple 
channel routing and ponding could be studied. Maja 
Valles also served as the test case for calculating flow 
through an outflow system. Applying the lessons 
learned in Maja Valles and comparisons and contrast 
required a scrutiny of other channels. 


413,173 


N94-14298/1/GAR PC A03/MF A01 
Lunar and Planetary Inst., Houston, TX. 


March 1, 1994 15 





ASTRONOMY & ASTROPHYSICS 
Astrogeology 


pe oy on the Space Environment: The Effects 
- the Optical Properties of Airless Bodies. 

B. Hapke, B. Clark, G. Benedix, D. a. and M. 
Cintala. 1993, 18p NAS 1.26:194417, LPI/TR-93-01, 
NASA-CR-194417 
Contract NASW-4574 
Workshop Held in Houston, Tx, 9-10 Nov. 1992. 


No abstract available. 


413,174 
N94-14299/9/GAR 
(Order as N94-14298/1/GAR, PC — 
01) 
National Aeronautics and Space Administration, Hous- 
ton, TX. L B. Johnson Space Center. 
aporization 


goths. and V in Planetary Re- 
. J. Cintala. 1993, 3p 


In Lunar and Planetary Inst., Workshop on the Space 
Environment: The Effects on the Optical Properties of 
Airless Bodies p 5-7. 


The thermal phenomena a high-velocity 
impact have profound effects on virtually every aspect 
of the physical, chemical, and optical evolution of plan- 
etary r iths. Not only do impacts pulverize, redistrib- 
ute, mix the various components of a regolith, but 
they also fuse and vaporize them - changing crystalline 
material to glass, releasing trapped or implanted 
gases, and spreading vaporized products across the 
planet’s surface, among many other things. Those 
wishing to understand the details of regolith evolution 
must incorporate the effects of impact into their ap- 
proach to the problem. Derived from a more extensive 
—— a short summary of the thermal process- 

accompanying impact into planetary regoliths, with 
the immediate acknowledgment that it is neither ex- 
haustive in its consideration of the existing literature 
nor exact in any of its treatments, is presented. The 
reader desiring more information is directed to the rel- 
evant papers cited at the end; should they fail to pro- 
vide satisfaction, he or she is then heartily encouraged 
to attack the problem immediately. 


413,175 
N94-14300/5/GAR 
(Order as N94-14298/1/GAR, PC A03/MF 
A01) 
Rensselaer Polytechnic Inst., Troy, NY. 
E Weatheri 


M. J. Gaffey. 1993, 
In Lunar and Planetary Inst., Workshop on the Space 
Environment: The Effects on the Optical Properties of 
Airless Bodies p 7-8. 


A diverse range of processes were invoked as the 
dominant factor or as important contributory factors in 
the modification of the optical surface and regolith of 
the moon. These include impact vitrification by large 
and small projectiles, solar wind impiantation and the 
reduction of oxidized iron during energetic events, 
sputtering and crystal lattice damage by energetic 
cosmic rays, shock metamorphism of minerals, mixing 
of diverse |i ies by impacts, and contamination by 
external materials. These processes are also poten- 
tially important on the rocky surfaces of other smail 


complex organic compounds from methane and am- 
monia-bearing ices by ultraviolet irradiation and the 


, escape 

and impactor velocities); the mean duration of 

Swiead regolith particle exposure at the optical surface 
i each of the micrometeorite, cosmic ray, 

or UV fluxes (a function of the rate and 

scale of repeat mixing, production, and removal proc- 
esses); the incident flux of solar (low energy) cosmic 
rays, solar wind, or UV radiation (inverse square of he- 
liocentric distance) or of galactic (high energy) cosmic 
rays (slowly increasing flux with heliocentric distance); 
and the iti and mineralogical nature of the 
surface being affected. in general, those processes 
that depend upon either the retention of impact ejecta 
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or on the presence of multigenerational regoliths 
should be substantially less effective on smaller 
bodies with lower velocities. However, there 
are important exceptions to this generalization. For ex- 
ample, a process that involves the hypervelocity 
impact of small particles into a a regolith 
may be able to effectively retain highly shocked or 
melted material due to the nature of k wave prop- 
agation in such a heterogeneous material. 


413,176 
N94-14301/3/GAR 
(Order as N94-14298/1/GAR, PC A03/MF 
A01) 
Pittsburgh Univ., PA. 
Laboratory Simulations of Lunar Darkening Proc- 


esses. 
B. Hapke. 1993, 2p 

In Lunar and Planetary Inst., Workshop on the Space 
Environment: The Effects on the Optical Properties of 
Airless Bodies p 8-9. 


It was clear long before the Apollo missions that a 
darkening process occurs on the moon. However, its 
nature remains controversial and elusive. Current evi- 
dence implies that the darkening is associated with, 
and is probably caused by, submicroscopic metallic 
iron in the regolith. Questions discussed at the work- 
shop include: (1) under what conditions will impact vit- 
rification produce a dark glass; (2) what is the role of 
the submicroscopic metallic Fe (SMFe) in the lunar 
darkening process; (3) how is the SMFe produced; (4) 
is there a significant component of the regolith that has 
been deposited from a vapor, if so, what form is it in, 
and how can it be recognized, what are its effects on 
the chemistry of the regolith; (5) how do the processes 
of impact vitrification, vaporization, sputtering, and 
SMFe production vary as a function of distance from 
the sun and location in planetary magnetospheres; 
and (6) what other processes might affect optical prop- 
erties. Ices have lower melting and boiling tempera- 
tures and sputtering yields several orders of magnitude 
larger than silicates. Hence, analogous processes will 
occur to an even greater extent on satellites of the 
outer planets, and these questions are relevant to 
those bodies as well. 


413,177 
N94-14302/1/GAR 
(Order as N94-14298/1/GAR, PC A03/MF 
A01) 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 


ee & Tape Vapors in the 
Lunar Regolith. 


L. P. Keller, and D. S. Mckay. 1993, 2p 

In Lunar and Planetary Inst., Workshop on the Space 
Environment: The Effects on the Optical Properties of 
Airless Bodies p 9-10. 


The composition and structure of the finest grain sizes 
in lunar soils are strongly influenced by impact-associ- 

ated processes such as comminution, melting, and va- 
porization. These factors in turn exert a strong influ- 
ence on the optical properties of the materials. The 
literature ae the fractionations that accompany 
the evaporation of silicate materials during impacts is 
reviewed, the evidence for vapor deposits in the lunar 
samples is considered, our own efforts to characterize 
vapor deposits in lunar soils using electron microscopy 
is described, and the implications of vapor deposits on 
the optical properties of the lunar fines are discussed. 


413,178 
N94-14303/9/GAR 
(Order as N94-14298/1/GAR, PC A03/MF 
A01) 
gman Univ., Knoxville. Dept. of Geological Sci- 


State of Fe in the Lunar Regolith and its Relation- 
- aaaaiaaeaaass aaactaataaaa tetas of the 


nan’ A. Taylor. 1993, 2p 
In Lunar and Planetary Inst., Workshop on the Space 
Environment: The Effects on the Optical Propertis of 
Airless Bodies p 10-11. 


Space weathering may have altered the surfaces of 
airless bodies such as asteroids and the moon, and 
effectively shock-darkened their surfaces, resulting in 
much lower reflectance and shallower absorption 
bands compared to those of simple, comminuted, and 
powdered rocks produced in the laboratory. Studies of 
lunar samples from the Apollo missions have led to the 
suggestion that these reflection properties are inher- 


ent to the fine-grained regolith which has recorded a 
wide variety of shock-metamorphic effects. In particu- 
lar, the lunar soil (i.e., that part of the 47 with grain 
sizes below 1 mm) contains native in quantities 
above those present in the rocks from which the soil 
was formed. The origin and nature of the native Fe in 
the soil is addressed, and speculations concerning its 
effects upon the soil’s optical properties are present- 
ed. Portions of this discussion draw heavily from earlier 
papers by our research group. 


413,179 

N94-15781/5/GAR PC A06/MF A02 
National Aeronautics and Space Administration, 
Washington, DC. 

Direct of Research Projects: Planetary Materi- 
als and istry. 

Annual Report, 1 Oct. 1992 - 30 Sep. 1993. 

T. Dickinson. Oct 93, 114p NAS 1.15:4484, NASA- 
TM-4484 


Abstracts of FY 93 research in the Planetary Materials 
and Geochemistry Program are included. The annual 
program report is also included. 


413,180 
N94-15887/0/GAR 
(Order as N94-15886/2/GAR, PC A19/MF 
A04) 
Jet Propulsion Lab., Pasadena, CA. 
yo Principal Venus Science Findings. 
R. S. Saunders. 28 May 93, 3p 
In Its Proceedings of the Third Spaceborne Imaging 
Radar Symposium p 5-7. 


This is a brief summary of the science findings of the 
Magellan mission, principally based on data from the 
radar system. Future plans for Magellan include acqui- 
sition of high resolution gravity data from a nearly cir- 
cular orbit and atmospheric drag and occultation ex- 
periments. The Magellan science results represent the 
combined effort of more than 100 Magellan investiga- 
tors and their students and colleagues. More extensive 
discussions can be found in the August and October, 
1992 issues of the Journal of Geophysical Research, 
Planets. The Magellan mission’s scientific objectives 
were to provide a global characterization of landforms 
and tectonic features; to distinguish and understand 
impact processes; to define and explain erosion, depo- 
sition, and chemical processes; and to model the inte- 
rior density distribution. All but the last objective, which 
requires new global gravity data, have been accom- 
plished, or we have acquired the data that are required 
to accomplish them. 


Astronomy & Celestial Mechanics 


413,181 
DE93018081/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

star measurements at Lawrence Liver- 
more Laboratory. 
H. Friedman, K. Avicola, H. Bissinger, J. Brase, and 
J. Duff. Feb 93, 16p UCRL-JC-113177, CONF- 
930171-4 
Contract W-7405-ENG-48 
Society for Photo-Optical Instrumentation Engineers 
(SPIE) international conference, Albuquerque, NM 
(United States), 31 Jan - 4 Feb 1993. Sponsored by 
Department of Energy, Washington, DC. 


Recent studies from the Laser Guide Star Project at 
Lawrence Livermore National Laboratory are present- 
ed. Photometry of the return signal has shown that the 
photon return is approximately 10 photons/cm(sup 
2)ms at the pupil of the receiving telescope in agree- 
ment with a detailed model of the sodium interaction. 
Wavefronts of the laser guide star have also been 
measured with a Shack-Hartmann technique and 
Sse te a era eg eS ei an 
nearby natural stars. Plans for clo loop demonstra- 
tions using the laser guide star at LLNL and nearby 
Lick Observatory are discussed. 


413,182 

N94-14358/3/GAR PC A03/MF A01 
Harvard-Smithsonian Center for Astrophysics, Cam- 
bridge, MA. 





Photometry and Spectroscopy in the Open Cluster 
alpha Persei, 2. 

C. F. Prosser. 1993, 31p NAS 1.26:193397, NASA- 
CR-193397 

Contract NAGW-2698 


Results from a combination of new spectroscopic and 
photometric observations in the lower main-sequence 
and pre-main sequence of the open cluster alpha 
Persei are presented. New echelle spectroscopy has 
provided radial and rotational velocity information for 
thirteen candidate members, three of which are non- 
members based on radial velocity, absence of a Li 
6707A feature, and absence of H-alpha emission. A 
set of revised rotational velocity estimates for several 
slowly rotating candidates identified earlier is given, 
yielding rotational velocities as low as 7 km/s for two 
apparent cluster members. VRI photometry for several 
pre-main sequence members is given; the new (V,V- 
\(sub K)) photometry yields a more clearly defined pre- 
main sequence. A list of approximately 43 new faint 
candidate members based on the (V,V-i(sub K)) CCD 
photometry is presented in an effort to identify addi- 
tional cluster members at very low masses. Low-dis- 
persion spectra obtained for several of these candi- 
dates provide in some cases supporting evidence for 
cluster membership. The single brown dwarf candidate 
in this cluster is for the first time placed in a color-mag- 
nitude diagram with other cluster members, providing a 
better means for establishing its true status. Stars from 
among the list of new photometric candidates may 
provide the means for establishing a sequence of clus- 
ter members down to very faint magnitudes (V approxi- 
mately 21) and consequently very low masses. New 
coordinate determinations for previous candidate 
members and finding charts for the new photometric 
candidates are provided in appendices. 


413,183 

N94-14730/3/GAR PC A03/MF A01 

National Aeronautics and Space Administration, 

Cleveland, OH. Lewis Research Center. 

— Radiation on Mars: Stationary Photovoltaic 
rray. 

J. Appelbaum, |. Sherman, and G. A. Landis. Oct 93, 

21p NAS 1.15:106321, E-8071, NASA-TM-106321 

Contracts NAS3-25266, NAGW-2022 


Solar energy is likely to be an important power source 
for surface-based cperation on Mars. Photovoltaic 
cells offer many advantages. In this article we have 
presented analytical expressions and solar radiation 
data for stationary flat surfaces (horizontal and in- 
clined) as a function of latitude, season and atmos- 
pheric dust load (optical depth). The diffuse compo- 
nent of the solar radiation on Mars can be significant, 
thus greatly affecting the optimal inclination angle of 
the photovoltaic surface. 


413,184 

N94-14811/1/GAR 

Belgian Royal Observatory, Uccie. 
Annuaire de l’'Observatoire de Belgique: 156EME 
Annee (Royal Belgium Observatory Calendar: 
156TH Year). 

Annual Report. 

1993, 228p ETN-93-94221 

In French and Flemish. 


A multitude of astronomical dates and information for 
the year 1993 are presented and include the following: 
important dates in the Israelite, Gregorian, Julian, and 
Muslim calendars; religions and civil holidays and 
saints’ days; astronomical seasons; the situation, 
rising, setting etc. of the Sun; the dates and times of 
certain positions of the Moon; planetary orbits and visi- 
bility; and conditions of observations of comets and 
meteorites. 


PC A11/MF A03 


413,185 

N94-15481/2/GAR PC A04/MF A01 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 

Total Solar Eclipse of 3 November 1994. 

F. Espenak, and J. Anderson. Oct 93, 69p NAS 
1.61:1318, REPT-93B00120, NASA-RP-1318 
Contract RTOP 693-00-00 


A total eclipse of the Sun will be visible from the south- 
ern half of the Western Hemisphere on 3 November 
1994. The path of the Moon’s shadow passes through 
Peru, Chile, Bolivia, Paraguay, and Brazil. Detailed pre- 
dictions for this event are presented and include tables 
of geographic coordinates of the path of totality, local 
circumstances for hundreds of cities, maps of the path 


of total and partial eclipse, weather prospects, and the 
lunar limb profile. 


413,186 


N94-15625/4/GAR 

(Order as N94-15552/0/GAR, PC A99/MF 

A06) 

National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Station Report on the Goddard Space Flight 
Center (GSFC) 1.2 Meter Telescope Facility. 
J. F. Megarry, T. W. Zagwodzki, A. Abbott, J. J. 
Degnan, and J. W. Cheek. Jun 93, 8p 
In Its Eighth International Workshop on Laser Ranging 
Instrumentation 8 p. 


The 1.2 meter telescope system was built for the God- 
dard Space Flight Center (GSFC) in 1973-74 by the 
Kolimorgen Corporation as a highly accurate tracking 
telescope. The telescope is an azimuth-elevation 
mounted six mirror Coude system. The facility has 
been used for a wide range of experimentation includ- 
ing helioseismology, two color refractometry, lunar 
laser ranging, satellite laser ranging, visual tracking of 
rocket launches, and most recently satellite and air- 
craft streak camera work. The telescope is a multi-user 
facility housed in a two story dome with the telescope 
located on the second floor above the experimenter’s 
area. Up to six experiments can be accommodated at 
a given time, with actual use of the telescope being 
determined by the location of the final Coude mirror. 
The telescope facility is currently one of the primary 
test sites for the Crustal Dynamics Network's new 
UNIX based telescope controller software, and is also 
the site of the joint Crustal Dynamics Project / Photon- 
ics Branch two color research into atmospheric refrac- 
tion. 


413,187 


N94-15641/1/GAR 

Illinois Univ. at Urbana-Champaign. 
Statistical Analysis of Trigonometric Parallaxes. 
Final Technical Report, 1 Jan. 1992 - 30 Sep. 1993. 
S. Casertano, K. U. Ratnatunga, and M. G. Lattanzi. 
1993, 4p NAS 1.26:194558, NASA-CR-194558 
Contract NAGW-2945 


PC A01/MF A01 


The present project was initiated with two specific 
medium-term goals: first, to develop a novel approach, 
based on global aang and maximum likelihood, to 
the study of databases of stellar data, with specific at- 
tention to the results to be obtained by the Hipparcos 
mission; and second, to apply and test the methodolo- 
gy developed to existing ground-based data. The long- 
term goal was of course to integrate the methodology 
and the ground-based data into a global study of the 
results of the Hipparcos mission, which were expected 
to be made available in 1995 or 1996. The closing of 
the project is due to the recent change of home institu- 
tion of the Pl, who has moved from the University of 
lilinois to Johns Hopkins University. As a consequence 
of this move, the three scientists involved in this 
project will be in close proximity, thereby hopefully im- 
proving their ability to collaborate and increasing the 
productivity of the project. Continued funding for the 
project has been requested from Johns Hopkins Uni- 
versity. This report describes briefly the results ob- 
tained so far both on the technical aspect of software 
development and on the scientific side of applications 
to existing ground-based data. Significant progress 
has been made on both counts, with several papers 
published in (or submitted to) refereed journals and in 
conference proceedings. Because it is hoped that the 
project can be successfully continued with NASA sup- 
port, the report of the progress in each area includes 
also an assessment of how the current results fit in the 
expected continuation of the project. Our results to 
date include: code development (essentially complet- 
ed); a detailed study of the kinematics and dynamics of 
stars escaping from the Hyades cluster, relevant to the 
question of membership in the Hyades; a study of the 
kinematics and luminosity calibration of nearby dwarfs; 
an assessment of the quality of the photometry inciud- 
ed in the Hipparcos Input Catalog; and two studies of 
properties of nearby clusters, including a moving-clus- 
ter determination of the distance to Praesepe. The bib- 
liography includes three papers submitted to refereed 
journals, two of which have already been published, 
and four contributions to conference proceedings. Fi- 
nally, the work so far has also provided a very good 
introduction to stellar dynamics and astrometry for an 
undergraduate student, with educational benefits that 
had not been foreseen in the original proposal. 


413,190 
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413,188 
N94-13671/0/GAR PC A01/MF A014 
California Univ., San Diego, La Jolla. Div. of Physiolo- 


y. 
Recewaes the Soijar-Flare Photospheric Scale 
Height from SMM gamma-Ray Measurements. 
Final Technical Report, 1 Mar. 1990 - 28 Feb. 1991. 
R. E. Lingenfelter. 28 Feb 91, 2p NAS 1.26:194084, 
NASA-CR-194084 
Contract NAG5-1324 


A connected series of Monte Carlo programs was de- 
veloped to make systematic calculations of the 
energy, temporal and angular dependences of the 
gamma-ray line and neutron emission resulting from 
such accelerated ion interactions. Comparing the re- 
sults of these calculations with the Solar Maximum 
Mission/Gamma Ray Spectrometer (SMM/GRS) 
measurements of gamma-ray line and neutron fluxes, 
the total number and energy spectrum of the flare-ac- 
celerated ions trapped on magnetic loops at the Sun 
were determined and the angular distribution, pitch 
angle scattering, and mirroring of the ions on loop 
fields were constrained. Comparing the calculations 
with measurements of the time dependence of the 
neutron capture line emission, a determination of the 
He-3/H ratio in the photosphere was also made. The 
diagnostic capabilities of the SMM/GRS measure- 
ments were extended by developing a new technique 
to directly determine the effective photospheric scale 
height in solar flares from the neutron capture gamma- 
ray line measurements, and critically test current at- 
mospheric models in the flare region. 


413,189 
N94-13679/3/GAR 
California Univ., Berkeley. 
Ultraviolet Observations of NGC 4395, the Least 
Luminous and Nearest Known Seyfert 1 Nucleus. 
Final Technical Report, 15 Jul. 1989 - 14 Jul. 1990 
A. V. Filippenko. 1990, 2p NAS 1.26:194304, NASA- 
CR-194304 

Contract NAG5-1171 


The purpose of the grant was to obtain and analyze 
International Ultraviolet Explorer (IUE) spectra of the 
spiral galaxy NGC 4395, which contains the nearest 
and least luminous known Seyfert nucleus. The ultra- 
violet (UV) spectra was to be used to test the intriguing 
hypothesis that the ‘activity’ could be explained by 
purely stellar phenomena, and to further explore the 
unprecedented properties of this nucleus. To test the 
feasibility of the project (the nucleus of NGC 4395 is 
very faint), one IVE shift was allocated, with the possi- 
bility of three additional shifts later on. Ultraviolet ob- 
servations were attempted with IUE on 4 June 1989. 
Unfortunately, it was found that the only available 
guide star could no longer be detected sufficiently well 
with the FES, whose present sensitivity is lower than it 
was at the beginning of the IUE mission. Thus, it is no 
longer possible to observe NGC 4395 with IVE. Given 
these circumstances, as well as the faintness of the 
nucleus of NGC 4395, a Cycle 2 HST proposal for ob- 
servations of this object was submitted. 


PC A01/MF A01 


413,190 

N94-13681/9/GAR PC A01/MF AO1 
Virginia Univ., Charlottesville. Rotor Dynamics Lab. 
Spectra of Late Type Dwarf Stars of Known Abun- 
dance for Stellar Population Models. 

Final Technical Report, 1 Feb. 1988 - 31 May 1990. 
R. W. Oconnell. 1990, 2p NAS 1.26:194301, NASA- 
CR-194301 

Contract NAG5-1035 


The project consisted of two parts. The first was to 
obtain new low-dispersion, long-wavelength, high S/N 
IUE spectra of F-G-K dwarf stars with previously deter- 
mined abundances, temperatures, and gravities. To 
insure high quality, the spectra are either trailed, or 
multiple exposures are taken within the large aperture. 
Second, the spectra are assembled into a library which 
combines the new data with existing UE Archive data 
to yield mean spectral energy distributions for each im- 
portant type of star. My principal responsibility is the 
construction and maintenance of this UV spectral li- 
brary. It covers the spectral range 1200-3200A and is 
maintained in two parts: a version including complete 
wavelength coverage at the full spectral resolution of 
the Low Resolution cameras; and a selected band- 
pass version, consisting of the mean flux in pre-select- 
ed 20A bands. These bands are centered on spectral 
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features or continuum r of special utility - e.g. 
the C IV lambda 1550 or ll lambda 2800 feature. In 
the middie-UV region, special emphasis is given to 
those features (including continuum ‘breaks’) which 
are most useful in the study of F-G-K star spectra in 
the integrated light of old stellar populations. 


413,191 

N94-13708/0/GAR PC AO1/MF AO1 
National Aeronautics and ce Administration, 

Greenbelt, MD. Goddard Space Flight Center. 

Final Ri - 

inal ; 

D. Q. Lamb, J. C. L. Wang, G. J. Heuter, C. Graziani, 

and T. Loredo. 1991, 2p NAS 1.26:194311, NASA- 

CR-194311 

Contract NAG5-1177 


This grant supported study of cyclotron scattering lines 
in the spectra of gamma-ray bursts through analysis of 
Ginga and HEAO-1 archival data, and modeling of the 
results in terms of radiation transfer ay rey Aah 
clotron scattering in a strong magnetic e 
Carlo radiation transfer code with which we are able to 
calculate the expected properties of cyclotron scatter- 
ing lines in the spectra of gamma-ray bursts was devel- 
oped. The extensive software necessary in order to 
colt eeccuel aan Ieuan lean of te omad 
burst spectral data, including of the model 
spectra through the detector ae functions was 
also developed. Fits to Ginga satellite data on burst 
GB880205 were completed and fits to Ginga satellite 
data on burst GB870303 are being carried out. These 
fits have allowed us to test our e, as well as to 
garner new scientific results. This work has demon- 
strated that cyclotron resonant scattering successfully 
accounts for the locations, str \ widths of the 
observed line features in GB870303 and GB880205. 
The success of the model provides compelling evi- 
dence that these gamma-ray bursts come from strong- 
ly magnetic neutron stars and are galactic in origin, re- 
solving longs controversies about the nature 
and distance of the burst sources. These results were 
reported in two papers which are in press in the pro- 
ceedings of the Taos Workshop on Gamma-Ray 
Bursts, and in a paper submitted for publication. 


413,192 
N94-13716/3/GAR PC A03/MF A01 
Michigan Univ., Ann Arbor. 

Distance to the High Velocity Clouds of Neutral 


Hydrogen. 

Final Report, 1 Oct. 1989 - 30 Sep. 1991. 

J. N. Bri . 1992, 14p NAS 1.26:194343, UM- 
026952, NASA-CR-194343 

Contract NAG5-1266 


The goal of this project was to determine the distance 
to high velocity gas clouds. These clouds are believed 
to lie in the halo of the galaxy, but this is a matter of 
controversy. The technique was used to look for the 
effect of absorption by these clouds agairist the light of 
stars at various distances along the line of sight to 
these clouds. This was done in the ultraviolet using the 
international Ultraviolet Explorer. Absorption at the ve- 
locity of the clouds was not found in any of the stars, 
which have kiloparsec distances. It was concluded 
that the vertical distance to these clouds is at least 1.5 
kpc, putting them firmly in the halo of the galaxy. 


PC A03/MF A01 


N04-13781/7/GAR 
Columbia Univ., New York, NY. 
Molecular Studies of Astrophysical In- 


terest. 

Final Technical Report, 1 Dec. 1974 - 30 Sep. 1991. 
G. Flynn. 30 Sep 91, 13p NAS 1.26:193300, NASA- 
CR-193300 

Grant NSG-7105 


When work under this grant wane there was a 
‘eat need for state-to-state colli excitation rates 
or interstellar molecules observed by radio astrono- 
mers. These were required to interpret observed line 
intensities in terms of local temperatures and densi- 
ties, but, owing to lack of experimental or theoretical 
values, estimates then being used for this purpose 
ranged over several orders of magnitude. A problem of 
particular interest was coilisional excitation of formal- 
dehyde; Townes and Cheung had suggested that the 
relative size of different state-to-state rates (propensity 
rules) was responsible for the anomalous absorption 
observed for this species. We believed that numerical 
molecular onc poe techniques (in emery fl the close 
coupling or channel method) could be used to 
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obtain accurate results, and that these would be com- 
putationally feasible since only a few molecular rota- 
tional levels are populated at the low temperatures 
thought to prevail in the observed regions. Such caicu- 
lations also require detailed knowledge of the intermo- 
lecular forces, but we thought that those could also be 
obtained with sufficient eng | A yee - | (quan- 
tum chemical) techniques. notably my 
Gordon at Harvard, had made progress in solving the 
molecular scattering equations, — using semi- 
empirical intermolecular potentials. Work done under 
this grant generalized Gordon's scattering code, and 
introduced the use of theoretical interaction potentials 
obtained by solving the molecular Schroedinger equa- 
tion. Earlier work had considered only the excitation of 
a diatomic molecule by collisions with an atom, and we 
extended the formalism to include excitation of more 
general molecular rotors (e.g., H2CO, NH2, and H2O) 
and also collisions of two rotors (e.g., H2-H2). 


413,194 
N94-13856/7/GAR PC A02/MF A01 


Louisiana State Univ., Baton Rouge. 
EGAET Instrument on GRO and the IMB Nestrine 
E Instrument on GRO and the IMB Neutrino 


Detector. 
92 Technical Report. 
C. Svoboda. 1992, 9p NAS 1.26:194367, NASA- 
CR. 194367 
Contract NAG5-1520 


A reliable, real-time supernova monitoring system was 
devised using the IMB neutrino detector to serve as an 
‘early-wi tem for EGRET and other instru- 
ments on GRO. methods and software were de- 
veloped to allow the IMB monitoring computer in 
Cleveland to: recognize that a tigger burst had oc- 
curred; make a judgement on whe the burst was 
spurrious or an actual supernova; prepare brief sum- 
mary files and ‘quick-look’ data so that a final disposi- 
tion could be made by a trained scientist; and contact 
the ‘watch’ scientist via personal beeper in Baton 
Rouge. This system ran from Dec. 1990 to Apr. 1991, 
when the neutrino detector failed for unrelated rea- 
sons. In addition to the supernova system, high-energy 
neutrino data was prepared and formatted for compari- 
son with EGRET gamma-ray data. 


413,195 

N94-13864/1/GAR PC A02/MF AO1 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Sites of Fine-Scale Electron Density Turbulence in 


the Interstellar 

Final Technical Report, 1 Oct. 1989 - 18 May 1992. 
J. H. Simonetti. 1992, 8p NAS 1.26:193708, NASA- 
CR-193708 

Contract NAG5-1275 


Observations of radio-wave scattering effects probe 
interstellar electron-density turbulence. But with limit- 
ed use of complementary data sets only broad conclu- 
sions have been obtained. The locations of this turbu- 
lence are unknown (phases, objects, etc.), as is the 
mechanism for its production, h it could play a 
role in various galactic processes. The IRAS data set 
was used to search for correlations between scattering 
and structures traced by infrared emitting dust. The ex- 
istent HI (21-cm line emission), and 408-MHz radio- 
continuum all-sky surveys were used to search for cor- 
relations between scattering and structures traced by 
these emissions. Only lines of sight outside the galac- 
tic plane were considered (to better delimit the struc- 
tures which might be causing scattering). No correla- 
tion is apparent between 21-cm line emission, or infra- 
red continuum emission and interstellar scattering. 
However, a correlation exists between the scattering 
toward extragalactic radio sources and 408-MHz con- 
tinuum emission. 


413,196 
N94-13894/8/GAR PC A01/MF A01 
Sonoma State Univ., Rohnert Park, CA. Dept. of Phys- 
ics and Astronomy. 

High Time Resolution Studies of Binary X ray Pul- 


Sars. 

—_ nual Technical Report, 1 Sep. 1992 - 1 Aug. 
1 . 

L. R. Cominsky. 1 Oct 92, 1p NAS 1.26:194395, 
NASA-CR-194395 

Contract NAG5-1260 


This report covers the period September 1, 1992 
through August 1, 1993 for NASA grant NAG 5-1260 
through the ics Data Program (ADP), for the 
project ‘High Time Resolution Studies of Binary X-ray 


Pulsars’. During the past 11 months, we have concen- 
trated on scientific analysis of the data, and have had 
to reanalyze several data sets, due to a newly discov- 
ered error in the unpacking of the count rate data. This 
error has now been corrected, but may have caused 
us to miss some scientific results, so we have gone 
back and reanalyzed the affected data sets, as well as 
continuing our analysis of other objects. 


413,197 

N94-13958/1/GAR 

California Inst. of Tech., Pasadena. 
Hard X ray/Microwave Spectroscopy of Solar 


Final Report, 1 Mar. 1990 - 29 Feb. 1992. 
D. E. Gary. May $2, 4p NAS 1.26:194399, NASA-CR- 
194399 

Contract NAG5-1323 


The joint study of hard x ray and microwave observa- 
tions of solar flares is extremely important because the 
two complementary ways of viewing the accelerated 
electrons yield information that cannot be obtained 
using hard x rays or microwaves alone. The micro- 
waves can provide spatial information lacking in the 
hard x rays, and the x ray data can give information on 
the energy distribution of electrons that remove ambi- 
guities in the radio data. A prerequisite for combining 
the two data-sets, however, is to first understand 
which range of microwave frequencies correlate best 
with the hard x rays. This SMM Guest Investigator 
grant enabled us to combine multi-frequency OVRO 
data with calibrated hard x ray data to shed light on the 
relationship between the two emissions. In particular, 
the questions of which microwave frequencies corre- 
spond to which hard x ray energies, and what is the 
corresponding energy of the electrons that produce 
both types of emission are investigated. 


PC A01/MF A01 


413,198 

N94-13963/1/GAR PC A04/MF A01 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Nimbus-7 Earth Radiation Budget Calibration His- 
tory. Part 1: The Solar Channels. 

H. L. Kyle, D. V. Hoyt, J. R. Hickey, R. H. Maschhoff, 
and B. J. Vallette. Sep 93, 74p NAS 1.61:1316, 
REPT-93B00110, NASA-RP-1316 

Contracts NAS5-31331, RTOP 665-10-70 


The Earth Radiation Budget (ERB) experiment on the 
Nimbus-7 satellite measured the total solar irradiance 
plus broadband spectral components on a nearly daily 
basis from 16 Nov. 1978, until 16 June 1992. Months 
of additional observations were taken in late 1992 and 
in 1993. The emphasis is on the electrically self cali- 
brating cavity radiometer, channel 10c, which recorded 
accurate total solar irradiance measurements over the 
whole iod. The spectral channels did not have in- 
flight calibration adjustment capabilities. These chan- 
nels can, with some additional corrections, be used for 
short-term studies (one or two solar rotations - 27 to 60 
days), but not for long-term trend analysis. For channel 
10c, changing radiometer pointing, the zero offsets, 
the stability of the gain, the temperature sensitivity, 
and the influences of other platform instruments are all 
examined and their effects on the measurements con- 
sidered. Only the question of relative accuracy (not ab- 
solute) is examined. The final channel 10c product is 
also compared with solar measurements made by in- 
dependent experiments on other satellites. The 
Nimbus experiment showed that the mean solar 
energy was about 0.1 percent (1.4 W/sqm) higher in 
the excited Sun years of 1979 and 1991 than in the 
quiet Sun years of 1985 and 1986. The error analysis 
indicated that the measured long-term trends may be 
as accurate as +/- 0.005 percent. The worse-case 
error estimate is + /- 0.03 percent. 


413,199 

N94-13966/4/GAR PC A02/MF A01 
Johns Hopkins Univ., Baltimore, MD. Dept. of Physics 
and Astronomy. 

Rocket and Laboratory Studies in Astronomy. 
Status Report, 1 Sep. 1992 - 31 Aug. 1993. 

P. D. Feldman. 30 Sep 93, 6p NAS 1.26:194410, 
NASA-CR-194410 

Contract NAG5-619 


This report covers the pas from September 1, 1992 
to August 31, 1993. the reporting period we 
launched the Faint Object Telescope to measure ab- 
solute fluxes of two hot dwarf stars in the spectral 
range below 1200 A. Although all systems worked nor- 





mally, a higher than anticipated pressure in the detec- 
tor led to ion-feedback that masked the useable data 
from the source. We have identified the source of the 
problem and are preparing for a reflight in the Fall of 
1993. Our laboratory program for the evaluation of the 
ultraviolet performance of charge-coupled-detector 
(CCD) arrays continued with the aim of including a UV- 
sensitive CCD in a payload to be flown in 1994, and we 
have begun the assembly of this payload. Work has 
continued on the analysis of data from previous rocket 
experiments and from the UVX experiment which flew 
on STS-61C in January 1986. 


413,200 


N94-13984/7/GAR PC A07/MF A02 


Science Applications International Corp., Washington, 
DC 


Generic Results of the Space Physics Community 
Survey. 

Final Report. 

C. Thompson, R. R. Sharma, and N. B. Cohen. Aug 
93, 133p NAS 1.26:194538, NASA-CR-194538 
Contract NASW-4394 


This report summarizes the results of a survey of the 
members of the space physics research community 
conducted in 1990-1991 tc ascertain demographic in- 
formation on the respondents and information on their 
views on a number of facets of their space physics re- 
search. The survey was conducted by questionnaire 
and the information received was compiled in a data- 
base and analyzed statistically. The statistical results 
are presented for the respondent population as a 
whole and by four different respondent cross sections: 
individual disciplines of space physics, type of employ- 
ers, age groups, and research techniques employed. 
Data from a brief corresponding survey of the graduate 
students of respondents are also included. 


413,201 

N94-14075/3/GAR PC A09/MF A03 
Technische Univ. Berlin (Germany, F.R.). Fachgebiet 
Raumfahrt. 

Staubbildung in den Huellen von Kohienstoffster- 
nen: R Coronae Borealis (Dust Production in the 
Envelopes of Carbon Stars: R Coronae Borealis). 
Ph.D. Thesis. 

A. Goeres. 1992, 197p ETN-93-94389 

Text in German. 


A quantitative, analytic model of darkening events of R 
Coronae Borealis, based on phenomenological 
models of lighi Gectine by soot formation, with focus on 
causal relation between the pulsating atmosphere and 
episodic condensation processes, is presented. The 
most important properties of R Coronae Borealis, such 
as anisotropy of soot distribution, episodic occurrence 
of condensation processes and expansion motion of 
soot clouds, were recognized as a sequence of a chain 
of sensitive regulation mechanisms. It is ascertained, 
that small carbon clusters can absorb star thermal ul- 
traviolet radiation and are so accelerated by radiation 
pressure, and that supersonic drift velocities are 
reached. The DRACON (Drift Regulated Anisotropic 
Condensation) model was used to establish that drift 
velocity is reduced by stellar pulsation in interaction 
between shock waves and validation field variations 
until effective condensation occurs. It is concluded 
that soot formation anisotropy is a consequence of the 
deterioration of spherical symmetry due to semiregular 
multiphase pulsations of R Coronae Borealis, and of 
the extreme sensitive conditions of condensation de- 
pendence on drift velocity. 


413,202 

N94-14146/2/GAR PC AO1/MF A01 
Cooperative Inst. for Research in Environmental Sci- 
ence, Boulder, CO. 

X ray Observations of Late-Type Stars Using the 
ROSAT All-Sky Survey. 

Final Report. 

J. L. Linsky, and T. A. Fleming. 2 Mar 92, 4p NAS 
1.26:193716, NASA-CR-193716 

Contract NAGW-1480 


The ROSAT mission made the first x ray survey of the 
entire sky using an imaging detector. A lh ROSAT 
is a joint NASA/German project and involves direct 
American participation during its second phase of 
pointed observations, the all-sky survey remains the 
sole property of the German investigators. NASA grant 
represented the first use of ROSAT data analysis 
funds to support direct American participation in the 
ROSAT all-sky survey. The project involved a collabo- 
rative agreement between the Joint Institute for Labo- 


ratory Astrophysics (JILA) and the Max-Planck-institut 
fur Extraterrestrische Physik (MPE) where JILA sup- 
plied MPE with a post-doctoral research associate with 
experience in the field of stellar (coronal) x ray emis- 
sion to work within their ROSAT group. In return, mem- 
bers of the cool star research group at JILA were given 
the opportunity to collaborate on projects involving 
ROSAT all-sky survey data. Both sides have benefitted 
(and still benefit) from this arrangement since MPE suf- 
fers from a shortage of researchers who are interested 
in x ray emission from ‘normal’ stars and white dwarfs. 
MPE has also drawn upon experience in optical identi- 
fication of x ray sources from the Einstein Extended 
Medium Sensitivity Survey in planning their own identi- 
fication strategies for the ROSAT all-sky survey. The 
JILA cool stars group has benefitted since access to 
all-sky survey daia has expanded the scope of their 
already extensive research programs _ involving 
multiwavelength observations of late-type stars. 
ROSAT was successfully launched on 1 June 1990 
and conducted the bulk of the survey from 30 July 
1990 to 25 January 1991. Data gaps in the survey have 
subsequently been made up. At the time of this writing 
(February 1992), the survey data have been processed 
once with the Standard Analysis Software System 
(SASS). A second processing will soon begin with im- 
provements made to the SASS to correct errors and 
bugs found while carrying out scientific projects with 
data from the first processing. We outline the major 
research activities of Dr. Fleming over the past year 
(detailed accounts of his activities during the first two 
years of this grant can be found in the first-year and 
second-year status reports on this grant). Regarding 
the three specific projects which were proposed in the 
— proposal, two of them (White Dwarfs and Late 
M Dwarfs) are near completion. The results are de- 
scribed in two conference proceedings which are ap- 
pended. 
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A standard data format for the archival and transport 
of x-ray events generated by ray trace models is de- 
scribed. Upon review and acceptance by the Ad- 
vanced X-ray Astrophysics Facility (AXAF) Software 
Systems Working Group (SSWG), this standard shall 
become the official AXAF data format for ray trace 
events. The Flexible Image Transport System (FITS) is 
well suited for the purposes of the standard and was 
selected to be the basis of the standard. FITS is both 
flexible and efficient and is also widely used within the 
astronomical community for storage and transfer of 
data. In addition, software to read and write FITS 
format files are widely available. In selecting quantities 
to be included within the ray trace standard, the AXAF 
Mission Support team, Science Instruments team, and 
the other contractor teams were surveyed. From the 
results of this survey, the following requirements were 
established: (1) for the scientific needs, each photon 
should have associated with it: position, direction, 
energy, and statistical weight; the standard must also 
accommodate path length (relative phase), and polar- 
ization. (2) a unique photon identifier is necessary for 
bookkeeping purposes; (3) a log of individuals, organi- 
zations, and software packages that have modified the 
data must be maintained in order to create an audit 
trail; (4) a mechanism for extensions to the basic 
kernel should be provided; and (5) the ray trace stand- 
ard should integrate with future AXAF data product 
standards. 
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This report covers the period January 15, 1993 
through ROSAT Guest Investigator Program, for the 
A it 1, 1993 for NASA grant NAG5-1684 project 
‘ROSAT Observations of the Binary received the 
standard output for both the initial Be-star/Radio 


413,206 


ASTRONOMY & ASTROPHYSICS 
Astrophysics 


Pulsar PSR1259-63’. We have now 10,713 second ob- 
servation of PSR1259-63 (which occurred during 8/ 
30/92 - 9/4/92) and the subsequent 36,108 second 
observation (during 2/7 - 16/93). The source was de- 
tected at the rate of 0.02 counts per second, or about 
200 total photons in the first observation, and at about 
0.03 counts per second for a total of 1200 additional 
photons during the second observation. In addition, 
significant variability, both temporal and spectral has 
occurred during the second data set. No pulsations at 
the radio period were found, with upper limits of 5-10 
percent. This is in marked contrast to the lack of detec- 
tion in observations made by Bailes et al., during AO2 
on 2/28/92. 
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Long-Term Space Astrophysics Research Pro- 
ram: The Evolution of the Quasar Continuum. 
miannual Report No. 6, 1 Jan. - 30 Jun. 1993. 
M. Elvis. Jul 93, 74p NAS 1.26:193714, NASA-CR- 
193714 
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The research program supported by this grant now has 
great momentum. Numerous papers are in progress, 
and a strong multi-wavelength observing program is 
rapidly accumulating data on samples of high redshift 
quasars across the spectrum. ROSAT spectra of qua- 
sars continue to yield surprises. Of four z = 3 quasars 
with X-ray spectra, three show strong absorption. This 
contrasts strongly with the situation for luminous AGN 
at low redshifts where fewer than 1 in 20 show X-ray 
absorption. A new site for this absorption is probably 
needed, either around the quasar (e.g. in a cluster 
cooling flow) or along the line of sight (e.g. in a 
Damped Lyman-alpha system). The unabsorbed 
quasar allows limits on the physical conditions in a 
damped Lyman-alpha cloud to be calculated, and will 
allow a X-ray Gunn-Peterson test to be applied that will 
limit the fraction of the closure mass in an intergalactic 
medium. The X-ray spectral indices of these z = 3 
quasars show no change from those of similar objects 
at low z, suggesting that ‘short-lifetime’ models apply. 
Eight other z = 3-4 quasars have been detected and 
their energy distributions from X-rays to Infrared a? 
new infrared spectrographs) have been compiled. 
These are now being compared with the low z continua 
from the ‘Atlas of Quasar Energy Distributions’ to 
search for evolutionary changes. The discovery of a 
likely warm absorber in 3C351 made recognition of an- 
other example simple. Also, modeling of the conditions 
in the absorber in 3C351 using the OVI absorption line 
from HST and the man ionization emission lines, sug- 
gests that the broad line region is indeed the origin of 
the warm absorber in this quasar, and by extension, 
others. Warm absorbers can now be used as a new 
diagnostic of this region. The X-ray spectrum of a ‘Red 
Quasar’, 3C212, has a cut-off spectrum, which could 
be fitted by an absorbed power-law, or more remark- 
ably, by an unabsorbed black body. Using our quasi- 
simultaneous optical data and photoionization model- 
ing we are able to rule out this latter possibility. The 
long-sought key to understanding red quasars has now 
been found. (Reddening was earlier ruled out because 
no 2175A absorption feature was seen. This is now 
seen to have been misleading.) 
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The goal of these ROSAT PSPC pointed observations 
was to understand the nature of X-ray emission associ- 
ated clusters that contain luminous wide-angle tailed 
(WAT) radio sources identified with the centrally domi- 
nant cluster galaxies. These 500 kpc diameter radio 
sources are strongly affected by confinement and 
interaction with the intracluster medium. So, a com- 
plete picture of the origin and evolution of these radio 
sources is not possible without detailed X-ray observa- 
tions which sample the distribution and temperature of 
the surrounding hot gas. Two WAT clusters have been 
observed with the ROSAT PSPC to date. The first is 
Abell 2634 which contains the WAT 3C 465 and was 
approved for observations in AO-1. Unfortunately, 
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these observations were broken into two widely sepa- 
rated pieces in time. The first data set containing about 
9000 sec of integration arrived in mid-March, 1992. 
The second data set containing about 10,500 sec ar- 
rived just recently in early April (after a first tape was 
destroyed in the mail). The second cluster is 
1919+479 which was approved for observations in 
AO-2. These ROSAT data arrived in October 1992. 
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Soft X ray Transient Cen X-4 in Quiescence. 
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NASA-CR-194033 

Contract NAG5-1744 


The initial goal of this project was to examine the qui- 
escent X-ray light curve of the recurrent X-ray/optical 
nova Cen X-4 throughout its 15.1-hr orbital period. 
Using these observations the pre-outburst conditions 
of the binary would be investigated and the reiation- 
ship between soft X-ray transients and persistent low- 
mass X-ray binaries would be established. ROSAT- 
PSPC observations were scheduled for 1991 August 
9-13. Unfortunately, failure of the satellite's attitude 
control system near the end of the all-sky survey se- 
verely curtailed science operations for much of 1991, 
and the requested observations of Cen X-4 were never 
taken. Since the stated goal could not be accom- 
plished, the time and resources of this project were 
used in support of two other ROSAT programs for 
which | am co-investigator: ‘identification of LMC X-ray 
Sources Using ROSAT-HRI Images’ and ‘X-ray Light 
Curve for an Eclipsing Black-Hole Binary’. The results 
of these investigations are described. 
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Annual Performance Report, 1 Jan. - 31 Dec. 1993. 
P. Goldreich. 31 Dec 93, 4p NAS 1.26:194477, 
NASA-CR-194477 

Contract NAGW-3018 


Two papers on different aspects of the excitation and 
damping of solar oscillations were accepted for publi- 
cation in the Astrophysical Journal. The first paper 
evaluates the rate at which turbulent convection feeds 
energy into individual p-modes. It is shown that sto- 
chastic excitation by turbulent convection provides a 
satisfactory fit to the product of the mode energies and 
linewidths. A somewhat surprising conclusion is that 
entropy fluctuations are about an order of magnitude 
more significant than are fluctuations of the Reynolds 
stress in exciting p-modes. However, entropy fluctua- 
tions cannot excite f-modes. This may account for the 
relatively low energies of the f-modes compared to 
those of the p-modes. The second paper explores the 
role of scattering of acoustic modes by turbulent veloc- 
ity fluctuations. Scattering of a mode is concentrated 
near the top of its acoustic cavity. Because the turbu- 
lence has low Mach number, scattering couples 
modes having similar frequencies. Its net effects are to 
increase the linewidths of all modes and to transfer 
energy from p-modes to f-modes. Scattering is likely to 
be the dominant source for the linewidths of p-modes. 
In particular, it may account for the unexpectedly large 
linewidths measured for low frequency modes. ies 
of preprints of the two papers referred to above are 
attached. The remainder of the report is devoted to a 
description of unpublished results. 
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The goal of this project was to support the scientific 
analysis of multi-spectral astrophysical data by means 
of scientific visualization. Scientific visualization offers 
its greatest value if it is not used as a method separate 
or alternative to other data analysis methods but rather 
in addition to these methods. Together with quantita- 
tive analysis of data, such as offered by statistical anal- 
ysis, image or signal processing, visualization attempts 
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to explore all information inherent in astrophysical data 
in the most effective way. Data visualization is one 
aspect of data analysis. Our taxonomy as developed in 
Section 2 includes identification and access to existing 
information, preprocessing and quantitative analysis of 
data, visual representation and the user interface as 
major components to the software environment of as- 
trophysical data analysis. In pursuing our goal to pro- 
vide methods and tools for scientific visualization of 
multi-spectral astrophysical data, we therefore looked 
at scientific data analysis as one whole process, 
adding visualization tools to an already existing envi- 
ronment and integrating the various components that 
define a scientific data analysis environment. As long 
as the software development process of each compo- 
nent is separate from all other components, users of 
data analysis software are constantly interrupted in 
their scientific work in order to convert from one data 
format to another, or to move from one storage 
medium to another, or to switch from one user inter- 
face to another. We also took an in-depth look at sci- 
entific visualization and its underlying concepts, cur- 
rent visualization systems, their contributions, and their 
shortcomings. The role of data visualization is to stimu- 
late mental processes different from quantitative data 
analysis, such as the perception of spatial relation- 
ships or the discovery of patterns or anomalies while 
browsing through large data sets. Visualization often 
leads to an intuitive understanding of the meaning of 
data values and their relationships by sacrificing accu- 
racy in interpreting the data values. In order to be ac- 
curate in the interpretation, data values need to be 
measured, computed on, and compared to theoretical 
or empirical models (quantitative analysis). If visualiza- 
tion software hampers quantitative analysis (which 
happens with some commercial visualization prod- 
ucts), its use is greatly diminished for astrophysical 
data analysis. The software system STAR (Scientific 
Toolkit for Astrophysical Research) was developed as 
a prototype during the course of the project to better 
understand the pragmatic concerns raised in the 
project. STAR led to a better understanding on the im- 
portance of collaboration between astrophysicists and 
computer scientists. 
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The objective of this grant was to measure the spatial 
structure and directivity of the hard X-ray and low 
energy gamma-ray (100 keV-2 MeV) continuum 
sources in solar flares using stereoscopic observa- 
tions made with spectrometers aboard the Pioneer 
Venus Orbiter (PVO) and Third International Sun Earth 
Explorer (ISEE-3) spacecraft. Since the hard X-ray 
emission is produced by ag electrons through 
the bremsstrahlung process, the observed directivity 
can be directly related to the ‘beaming’ of electrons 
accelerated during the flare as they propagate from 
the acceleration region in the corona to the chromos- 
phere/transition region. Some models (e.g., the thick- 
target model) predict that most of the impulsive hard X- 
ray/low energy gamma-ray source is located in the 
chromosphere, the effective height of the X-ray source 
above the photosphere increasing with the decrease in 
the photon energy. This can be verified by determining 
the height-dependence of the photon source through 
stereoscopic observations of those flares which are 
Partially occulted from the view of one of the two 
spacecraft. Thus predictions about beaming of elec- 
trons as well as their spatial distributions could be 
tested through the analysis proposed under this grant. 
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The six-band ultraviolet light curves of beta Lyrae ob- 
tained with the Orbiting Astronomical Observatory A-2 
in 1970 exhibited a very unusual behavior. The sec- 
ondary minimum deepened at shorter wavelength, in- 


dicating that one was not observing light variations 
cau! primarily by the eclipses of two stars having a 
roughly Planckian energy distribution. It was then sug- 
gested that the light variations were caused by a view- 
ing angle effect of an optically-thick, ellipsoidal circum- 
binary gas cloud. Since 1978 beta Lyrae has been ob- 
served with the International Ultraviolet Explorer (IUE) 
satellite. We have constructed ultraviolet light curves 
from the IVE archival data for comparison with the 
OAO-A2 results. We find that they are in substantial 
agreement with each other. The Voyager ultraviolet 
spectrometer was also used to observe this binary 
during a period covered by IVE observations. The Voy- 
ager results agree with those of the two other satellite 
observatories at wavelengths longer than about 1350 
A. However, in the wavelength region shorter than the 
Lyman-alpha line at 1216 A, the light curves at 1085 A 
and 965 A show virtually no light variation except an 
apparent flaring near phase 0.7, which is also in evi- 
dence at longer wavelengths. We suggest that the op- 
tically-thick circumbinary gas cloud, which envelops 
the two stars completely, assumes a roughly spherical 
shape when observed at these shorter wavelengths. 
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The work supported by the grant consisted of two 
projects. The first project involved making detailed 
case studies of two flares using SMM data in conjunc- 
tion with ground based observations. The first flare oc- 
curred at 1454 UT on June 20, 1989 and involved the 
eruption of a prominence near the limb. In the study we 
used data from many wavelength regimes including 
the radio, H-alpha, hard X-rays, and soft X-rays. We 
used a full gyrosynchrotron code to model the appar- 
ent presence of a 1.4 GHz source early in the flare that 
was in the form of a large coronal loop. The model 
results lead us to conclude that the initial acceleration 
occurs in small, dense loops which also produced the 
flare’s hard X-ray emission. We also found evidence 
that a source at 1.4 GHz later in the event was due to 
second harmonic plasma emission. This source was 
adjacent to a leg of the prominence and comes from a 
dense column of material in the magnetic structure 
supporting the prominence. Finally, we investigated a 
source of microwaves and soft X-rays, occurring ap- 
proximately 10 min after the hard X-ray peak, and cal- 
culate a lower limit for the density of the source. The 
second flare that was studied occurred at 2156 UT on 
June 20, 1989 and was observed with the VLA and the 
Owens Valley Radio Observatory (OVRO) Frequency 
Agile Array. We have developed a gyrosynchrotron 
model of the sources ai flare peak using a new gyro- 
synchrotron approximation which is valid at very low 
harmonics of the gyrofrequency. We found that the ac- 
celerated particle densities of the sources decreased 
much more with radius from the source center than 
had been supposed in previous work, while the mag- 
netic field varied less. We also used the available data 
to analyze a highly polarized source which appeared 
late in the flare. The second project involved compiling 
a statistical base for the relative timing of the hard X- 
ray peak, the turbulent and blue-shift velocities inferred 
from soft X-ray line emissions observed by SMM and 
the microwave peak as determined from ground-based 
observations. This timing was then used to aid the test- 
ing of newly developed global models for flares that 
incorporate the global magnetic topology as well as 
the electron dynamics that are responsible for the hard 
X-rays and microwaves. 
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A NASA sounding rocket experiment was developed 
to study the solar extreme ultraviolet (EUV) spectral 
irradiance and its effect on the upper atmosphere. 





Both the solar flux and the terrestrial molecular nitro- 
gen via the Lyman-Birge-Hopfield bands in the far ul- 
traviolet (FUV) were measured remotely from a sound- 
ing rocket on October 27, 1992. The rocket experiment 
also includes EUV instruments from Boston University 
(Supriya Chakrabarti), but only the National Center for 
Atmospheric Research (NCAR)/University of Colora- 
do (CU) four solar instruments and one airglow instru- 
ment are discussed here. The primary r EUV in- 
strument is a 1/4 meter Rowland circle EUV spectro- 
graph which has flown on three rockets since 1988 
measuring the solar spectral irradiance from 30 to 110 
nm with 0.2 nm resolution. Another solar irradiance in- 
strument is an array of six silicon XUV photodiodes, 
each having different metallic filters coated directly on 
the photodiodes. This photodiode system provides a 
spectral coverage from 0.1 to 80 nm with about 15 nm 
resolution. The other solar irradiance instrument is a 
silicon avalanche photodiode coupled with pulse 
height analyzer electronics. This avalanche photo- 
diode package measures the XUV photon pro- 
viding a solar spectrum from 50 to 12,400 eV (25 to 0.1 
nm) with an energy resolution of about 50 eV. The 
fourth solar instrument is an XUV imager that images 
the sun at 17.5 nm with a spatial resolution of 20 arc- 
seconds. The airglow spectrograph measures the ter- 
restrial FUV airglow emissions along the horizon from 
125 to 160 nm with 0.2 nm al resolution. The 
photon-counting CODACON detectors are used for 
three of these instruments and consist of coded arrays 
of anodes behind microchannel plates. The one-di- 
mensional and two-dimensional CODACON detectors 
were developed at CU by Dr. George Lawrence. The 
pre-flight and post-fl lon photometric calibrations were 
performed at our calibration laboratory and at the Syn- 
chrotron Ultraviolet Radiation Facility (SURF) at the 
National Institute of Standards and Technology (NIST) 
in Gaithersburg, Maryland. 
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Was 49 is an interacting pair of Seyfert galaxies at z = 
0.063, one of which contains a hidden ert 1 nucle- 
us as evidenced by the highly polarized broad wings on 
its Balmer lines. The disk of the main galaxy, Was 49a, 
appears to be globally photoionized by a powerful con- 
tinuum source, undoubtedly the hidden Seyfert 1 com- 
panion, Was 49b. The intrinsic luminosity of Was 49b is 
at least 100 times larger than the observed (scattered) 
luminosity. A single SWP spectrum of the pair, which 
can be spatially resolved in the large aperture was ob- 
tained. A narrow Ly-alpha line was ietocted from Was 
49b, the hidden Seyfert 1, at a flux level consistent with 
that of an unreddened Seyfert 2 galaxy. The lack of 
detection of a continuum is consistent with a power- 
law of v(sup -7) or steeper extrapolated from the opti- 
cal, again consistent with the spectrum of other Sey- 
fert 2 and hidden Seyfert 1 galaxies. 


413,215 
N94-14688/3/GAR 


PC A03/MF A01 
Columbia Univ., New York, NY. Depts. of Astronomy 


and 
Multiwa’ Observations of Unidentified 
High Energy gamma Sources. 

Annual Status and Final Technical Report, 15 Aug. 
1992 - 14 Oct. 1993. 

J. P. Halpern. Oct 93, 29p NAS 1.26:194536, CAL- 
2140, NASA-CR-194536 

Contract NAG5-2051 


As was the case for COS B, the majority of high-energy 
(greater than 100 MeV) gamma-ray sources detected 
by the EGRET instrument on GRO are not immediately 
identifiable with cataloged objects at other wave- 
lengths. These persistent gamma-ray sources are, 
next to the gamma-ray bursts, the least understood ob- 
jects in the universe. Even a rudimentary understand- 
ing of their nature awaits identifications and follow-up 
work at other wavelengths to tell us what they are. The 
as yet unidentified sources are potentially the most in- 
teresting, since they may represent unrecognized new 
classes of astronomical objects, such as radio-quiet 
ee ee eee 
This two-year investigation is intended to support the 


analysis, correlation, and theoretical interpretation of 
data that we are obtaining at x ray, optical, and radio 
wavelengths in order to render the gamma-ray data in- 
terpretable. According to plan, in the first year concen- 
tration was on the identification and study of Geminga. 
The second year will be devoted to studies of similar 
unidentified gamma-ray sources which will become 
available in the first EGRET catalogs. The results ob- 
tained so far are presented in the two papers which are 
reproduced in the Appendix. In these papers, we dis- 
cuss the pulse profiles of Geminga, the geometry and 
efficiency of the magnetospheric accelerator, the dis- 
tance to Geminga, the implications for theories of polar 
cap heating, the effect of the magnetic field on the sur- 
face emission and environment of the neutron star, 
and possible interpretations of a radio-quiet Geminga. 
The implications of the other gamma-ray pulsars which 
were discovered to have high gamma-ray efficiency 
are also discussed, and the remaining unidentified 
COS B sources are attributed to a population of effi- 
cient gamma-ray sources, some of which may be radio 
quiet. 
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A catalog of observations (experiments) obtained by 
the Ultraviolet er and Polarimeter (UVSP) 
on the Solar Maximum Mission (SMM) from Feb. 1980 
to Nov. 1989 is presented. The information for each 
entry includes the time of each observation, the ob- 
served position of the Sun, the spacecraft roll angle, 
the slit used, and instrument parameters such as 
raster size, pixel spacing, wavelength, polarimeter 
usage, gate time, etc. The document is split into three 
volumes: Volume 1 contains experiments 1-30719 
a 1980-April 1985); Volume 2 contains experi- 
ments 30720-63057 (April 1985-February 1988); and 
Volume 3 contains experiments 63058-99771 (Febru- 
ary |988-November 1989). 
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A catalog of observations (experiments) obtained by 
the Ultraviolet Spectrometer and Polarimeter (UVSP) 
on the Solar Maximum Mission (SMM) from Feb. 1980 
to Nov. 1989 is presented. The information for each 
entry includes the time of each observation, the ob- 
served position of the Sun, the spacecraft roll angle, 
the slit used, and instrument parameters such as 
raster size, pixel spacing, wavelength, polarimeter 
usage, gate time, etc. The document is split into three 
volumes: Volume 1 contains experiments 1-30719 
(February 1980-April 1985); Volume 2 contains experi- 
ments 30720-63057 (April 1985-February 1988); and 
Volume 3 contains experiments 63058-99771 (Febru- 
ary 1988-November 1989). 
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Detectors for Space Instrumentation p 27-31. 


The results of missions such as SIGMA and CGRO 


fered by Position Sensitive Detectors (PSD) based on 
modular arrays of Cadmium Telluride (CdTe) micro- 
spectrometers. CdTe is a room temperature com- 
pound semiconductor with Z that can be formed 
into small devices acting as X and gamma ray spec- 
trometers. PSD’s based on CdTe would offer fine in- 


413,222 
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Astrophysics 


trinsic —_ resolution (down to a few millimeters), 
=o oscopic performance (less than 2% 

HM energy resolution at 511 keV) and high efficien- 
cy in the 10 keV to 5 MeV range. Experimental results 
obtained on CdTe micro-detectors with different 
metrical shapes and size and on a sample of 5 
units packed in a bidimensional array are presented. A 
design for assembling CdTe units in arrays of large de- 
tection area is —- with an evaluation 
of the achievable effici : 
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N94-15030/7/GAR 
(Order as N94-15025/7/GAR, PC —_ 
) 


ae Space Research Inst., Lyngby. 
pr ' 


C. Budtz-Jorgensen, A. Bahnsen, M. Mohimadsen, 
and H. W. Schnopper. cDec 92, 6p 

In Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 33-38. 


An investigation of the LEPC (Low Energy Proportional 
Counter) is presented. A set of four imaging Microstrip 
Proportional Counters (MSPC) are to be provided as 
part of XSPECT, a contribution to the SODART tele- 
scopes. A High EPC (HEPC) and an LEPC will be pro- 
vided for each of the SODART telescopes. The design 
ee er 

The properties of this detector are described. The de- 
tector has an excellent energy resolution of 
delta(E)(sub FWHM) = 0.33 (E/1 keV)(exp 1/2) keV. 
The inherent resolution is less than 0.2 mm 
around 6 keV, and positional nonlinearities are less 
than 0.1 mm. The measured point spread function 
shows the capability for studying weak objects in the 
vicinity of strong ones. 08 cercont. The eftolony of 
position to better than 0.5 percent. The of 
charged particle rejection was measured. 
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N94-15033/1/GAR 
(Order as N94-15025/7/GAR, PC — 


GEC Hirst Research Centre, Wembley (England). 
Development of X ray CCDS. 

D. J. Burt. cDec 92, 11p 

In Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 57-67. Pre- 
pared in ation with English Electric Valve CO. 
Ltd., Chelmsford, England. 


The basic technology and development of X-ray 
CCD’s (Charge Coupled Devices) for astronomical ap- 
plications are described. The optimizations necessary 
to maximize the energy resolution and detection effi- 
ciency of devices over a wide range of X-ray energies 
are included. Practical results are reported. 
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N94-15037/2/GAR 
(Order as N94-15025/7/GAR, PC A18/MF 


A04) 
California Univ., Berkeley. 
Microchannel Plate Imaging Detectors for the Ui- 


traviolet. 

O. H. W. Siegmund, M. A. Gummin, J. Stock, and D. 
Marsh. cDec 92, 8p 

Contracts NAGW-1290, NAGW-2640 


In Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 89-96. 


There has been significant progress over the last few 
years in the development of t ies for micro- 
channel plate imaging detectors in the Ultraviolet (UV). 
Areas where significant have occurred 
include enhancements of quantum detection efficien- 
cy through improved photocathodes, advances in mi- 
crochannel plate performance characteristics, and de- 
velopment of high performance image readout tech- 
niques. The current developments in these areas are 
summarized, with their applications in astrophysical in- 
strumentation. 
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Microchannel Piate Detectors for Space Astrono- 


my. 
G. W. Fraser. cDec 92, 6p 

In Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 97-102. 


window Microchannel Plates (MCP’s) are cur- 
rently the detectors of choice for space astronomy in 
the Extreme Ultraviolet (EUV) and Far Ultraviolet 
(FUV) bands. MCP’s are also commonly used in soft X- 
ray astronomy and, in sealed tubes, for optical photon 
counting. Work in a number of important development 
areas is described: MCP and MCP image readout op- 
eration at high count rates; the testing of ‘low noise’ 
MCP’s fabricated from radioisotope free lead glass; 
and the construction and operation of large format (ap- 
proximately 100 sq cm) channel plate detectors. The 
effects of in vacuo contaminants on an MCP bearing a 
Cs! photocathode are also discussed. 


413,223 
N94-15039/8/GAR 

(Order as N94-15025/7/GAR, PC A18/MF 

A04) 
University Coll., London (England). Dept. of Physics 
Detector. 

J. L. A. Fordham, D. A. Bone, M. K. Oldfield, J. G. 
Bellis, and T. J. Norton. cDec 92, 4p 
Contract ESA-8819/90/NL/US(SC) 
in Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 103-106. 


The MIC (Microchannel plate Intensified CCD (Charge 
Coupled Device)) detector is an advanced perform- 
ance Micro Channel Plate (MCP) intensified CCD 
photon counting detector developed for high reso!u- 
tion, high dynamic range, astronomical applications 
The heart of the detector is an MCP intensifier devel- 
oped specifically for photon counting applications. The 
maximum detector format is 3072 by 2304 pixeis. The 
measured resolution of the detector system is 18 mi- 
crometers FWHM at 490 nm. The detector is linear to 
approximately 1,000,000 events/detector area/sec on 
a flat field and linear to count rates up to 200 events/ 
object/s on star images. Two versions of the system 
have been developed. The first for ground based as- 
tronomical applications based around a 40 mm diame- 
ter intensifier, was proven in trials at a number of large 
optical t . The second, specifically for the 
ESA X-Ray Multi Mirror Mission (XMM), where the MIC 
has been accepted as the blue detector for the incor- 
porated Optical Monitor (OM). For the XMM-OM, the 
system is based around a 25 mm diameter intensifier. 
At present, under development, is a 75 mm diameter 
version of the detector which will have a maximum 
format of 6144 by 4608 pixels. Details of the MIC de- 
tector and its performance are presented. 


413,224 
N94-15040/6/GAR 
(Order as N94-15025/7/GAR, PC A18/MF 


A04) 
California Univ., Berkeley. 
for High Pressure Imaging Gas Scintilla- 


tion 

T. K. Edberg, A. Parsons, B. Sadoulet, S. Weiss, and 
J. Wilkerson. cDec 92, 4p 

Contracts NAGW-2115, NGT-50462 

In Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 107-110. 


The current developmental status and future potential 
of a promising hard X-ray and gamma ray detector are 
presented: the high pressure xenon gas scintillation 
imaging drift chamber. A scheme for readii = 
scintillation light waveshifting fibers, which allows 

eration at pressures at least as high as 20 —— 
pheres, is used. This technique combines excellent 
spatial resolution (approximately 200 rms allowing 1.5 
arcminute mapping resolution), very good energy reso- 
lution (within a factor of three of Ge detectors), good 
time resolution (approximately 100 ns), and extremely 
high sensitivity because of excellent background rejec- 
tion capabilities; it also offers possibilities for extrapo- 
lation to large area detectors. Results from tests with a 
prototype c' are presented. The ign of a sci- 
entific instrument for a balloon flight piani in 1995 is 
described. This instrument, the Scintillation Imaging 
Gas filled Hard X-ray Telescope (SIGHT), is optimized 
for det 30 to 300 keV X-rays. it has an active 
area of 1140 sq cm, with a stopping power of between 
2.0 and 2.7 g/sq cm of xenon at 20 a' ‘es. Pos- 
sible future evolutionary tracks of the technology lead- 
ing to innovative satellite applications are discussed. 
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N94-15041/4/GAR 
(Order as N94-15025/7/GAR, PC A18/MF 


A04) 
Ball Aerospace Systems Div., Boulder, CO. 
CCDs and Photon Counting Devices: Applications 
in Space and from the Ground. 
W. A. Delamere, M. M. Blouke, J. S. Flores, and W. 
W. Frame. cDec 92, 3p 
In Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 111-113. Spon- 
sored by NASA. Langley Research Center and Tek- 
tronix, Inc. 


The development of the 2048 by 2048 CCD (Charge 
Coupled Device) for a second generation space tele- 
scope instrument has resulted in devices with very few 
defects, dark currents of less than 12 electrons/pixel/ 
hour at -80 deg, readout noise levels of less than 4 
electrons rms, and excellent charge transfer efficiency 
at signal levels of less than 10 electrons. A second 
generation of devices that capitalize on these charac- 
teristics have been produced and are currently in test. 
Faster frame transfer devices that preserve these 
characteristics have been designed that include tridir- 
ectional taps in the serial register. The state of the art 
in CCD’s as photon counting detectors is reviewed. 


413,226 
N94-15042/2/GAR 
(Order as N94-15025/7/GAR, PC A18/MF 
A04) 
Linde A.G., Munich (Germany, F.R.). 
Future Development in Cryogenic Techniques for 


Space. 

M. Wanner. cDec 92, 8p 

In Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 115-122. 


The detection of faint electromagnetic radiation in 
space astronomy and astrophysics requires very low 
temperatures to improve the signal to noise ratio of the 
very sensitive detectors in order to reduce the elec- 
tronic noise of the detector amplifiers and finally to 
suppress the self emission of infrared radiation of the 
telescope itself. To provide such a cryogenic environ- 
ment in space, both open and closed loop cooling sys- 
tems using different cryogens are in use, thereby cov- 
ering the whole temperature range from about 80K 
down to 1.8K. Future applications such as highly sensi- 
tive bolometers or SQUID’s will ask for temperatures 
down to the subKelvin range. Such temperatures can 
be achieved by sophisticated low temperature cooling 
stages. Cryogenic cooling in space basically relies on 
the same cooling principles as in the laboratory. How- 
ever the systems in general have to be specifically de- 
signed and new components have to be developed to 
match the cryogenic infrastructure to the specific de- 
mands of the optical instrument, the requirements 
from the satellite and the constraints imposed by the 
space environment. 


413,227 
N94-15044/8/GAR 
(Order as N94-15025/7/GAR, PC A18/MF 
A04) 


2-D Arrays for the 1-5 Micron 


legion. 
A. M. Fowler. cDec 92, 7p 
In Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 129-135. Spon- 
sored by NSF. 


The performances, advantages, and disadvantages of 
three detector technologies, which have produced de- 
vices of interest to astronomy and other scientific 
users, are compared: platinum silicide (PtSi), mercury 
cadmium telluride (MCT), and indium antimonide 
(InSb). All high performance arrays use a Source Fol- 
lower per Detector (SFD) type of multiplexer readout 
because CCDs (Charge Coupled Devices) do not per- 
form well at low operating temperatures. In addition, 
hybrid indium bump technology is used by all arrays for 
fabrication, yield, and performance reasons. The evo- 
lution of the present focal planes and where the tech- 
nology is headed are discussed, covering the oper- 
ation of the various technologies, and data on the per- 
formance of several of the new 256 by 256 focal 
planes is presented. Evaluation procedures used for 
astronomy applications and techniques for low noise 
operation are also discussed. The future trends in 
even larger focal planes and the requirements for the 
next generation of arrays are discussed. 


National Optical Astronomy Lab., Tucson, AZ. 
Large Scientific 
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N94-15045/5/GAR 
(Order as N94-15025/7/GAR, PC A18/MF 
A04) 


Max-Planck-inst. fuer Astronomie, Heidelberg (Germa- 
ny). 

Photoconductors and Arrays for the Far-infrared. 
J. Wolf. cDec 92, 10p 

In Esa, Proceedings Of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 137-146. Spon- 
sored in Part by Deutsche Agentur fuer Raumfahrtan- 
gelegenheite G.M.B.H. 


Doped silicon and germanium are used as extrinisic 
photoconductors for infrared astronomy from ground 
based, balloon and airborne observatories, and from 
space platforms. The detectors of the Infrared Space 
Observatory (ISO) will be capable of observing at the 
sensitivity limits imposed by natural sky background ra- 
diation. For the first time, ISO will use stressed Ge:Ga 
detectors on a satellite covering the wavelength range 
out to 240 micrometers. Preflight testing has shown 
that ISO’s calibration will have to correct high energy 
radiation effects and delayed flux response of detec- 
tors. For future far infrared projects, these problems 
might be solved by blocked impurityband detectors. 
Several other difficulties in today’s detector assembly 
production and readout technology also deserve im- 
provements. 
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N94-15046/3/GAR 

(Order as N94-15025/7/GAR, PC A18/MF 

A04) 

Battelle-inst. e.V., Frankfurt am Main (Germany, F.R.). 
Impurity Conduction Photoconductor Detectors. 
D. Engemann, R. Faymonville, R. Felten, O. Frenzli, 
and D. Haschberger. cDec 92, 6p 
In Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 147-152. Spon- 
sored by Estec. 


A radiation hardening of photoconductive infrared de- 
tectors for the application in space instrumentation is 
under development on the basis of the blocked impuri- 
ty band concept. These detectors are impurity Con- 
duction Band (ICB) detectors based on thin epitaxial 
layers. Both linear and two dimensional arrays have 
been fabricated out of this material. Their internal 
structure and layout and their photoconductive per- 
formance are outlined. Current responsivities between 
5 A/W and 10 A/W and noise equivalent power values 
in the order of 10 to the minus 17th power W/square 
root of Hz are obtained. 
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N94-15055/4/GAR 

(Order as N94-15025/7/GAR, PC A18/MF 

A04) 

Chaimers Univ. of Technology, Goeteborg (Sweden). 
Hot Electron Mixers, the Potential Competition. 
E. L. Kollberg, E. Gershenzon, G. Goltsman, and K. 
S. Yngvesson. cDec 92, 6p 
In Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 201-206. 


The urgent need in radio astronomy for low noise het- 
erodyne receivers for frequencies above about 500 
GHz is discussed. It is not certain that mixers based on 
superconducting quasiparticle tunneling (SIS mixers) 
may turn out to be the answer to this need. In order to 
try to find an alternative way for realizing low noise het- 
erodyne receivers for submillimeter waves, so called 
hot electron bolometric effects for mixing are now 
being investigated. Two basically different approaches 
are tried, one based on semiconductors and one on 
superconductors. Both methods are discussed. Exper- 
imental evidence so far shows that with semiconductor 
heterostructures, two Dimensional Gas (2DEG) 18 dB 
conversion loss has been obtained, and of the order of 
5 dB using superconductors. Noise has as yet not 
been experimentally determined. Calculations suggest 
that the 2DEG mixers may offer of the order of 500 K 
(or less) DSB at 1 THz, while for superconductor de- 
vices still lower noise temperatures are predicted. 
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N94-15057/0/GAR 
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04) 
Danish Space Research Inst., Lyngby. 





Outlook for Hard X ray and gamma ray Astronomy. 
N. Lund. cDec 92, 4p 

In Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 213-216. 


Some ‘uture prospects for astronomy in the hard x-ray 
and gamma ray band are discussed. In this region, no 
dramatic breakthroughs in detector technology ap- 
peared over recent years, although performance im- 
piovements have been reported in many areas. It is 
suggested that the potentially most important future 
development for hard X-ray astronomy may be flux 
concentrating telescopes working above 20 keV. 
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N94-15061/2/GAR 
(Order as N94-15025/7/GAR, PC A18/MF 


A04) 
Stanford Linear Accelerator Center, CA. 
Gamma Large Area Silicon Telescope: Applying Si 
Strip Detector Technology to the Detection of 
gamma Rays in Space. 
W. B. Atwood, E. D. Bloom, G. L. Godfrey, P. L. 
Hertz, and Y. Lin. cDec 92, 6p 
In Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space !nstrumentation p 227-232. 


The recent discoveries and excitement generated by 
EGRET (Energetic Gamma Ray Experiment Tele- 
scope) (presently operating on CGRO (Compton 
Gamma Ray Observatory)) has prompted an investiga- 
tion into modern technologies ultimately leading to the 
next generation space based gamma ray telescope. 
The goal is to design a detector that would increase 
the data acquisition rate by almost two orders of mag- 
nitude beyond EGRET, while at the same time improv- 
ing on the angular resolution, the energy measurement 
of reconstructed gamma rays and the i erng Capa- 
bility of the instrument. The proposed GLAST (Gamma 
Ray Large Area Silicon Telescope) instrument is 
based on silicon particle detectors that offer the ad- 
vantages of no consumables, no gas volume, robust 
(versus fragile), long lived, and self triggering. The 
GLAST detector is roughly modeled after EGRET in 
that a tracking module precedes a calorimeter. The 
GLAST tracker has planes of cross strip (x, y) 300 mi- 
crometer match silicon detectors coupled to a thin ra- 
diator to measure the coordinates of converted elec- 
tron-positron pairs. An angular resolution of 0.1 deg at 
high energy is possible (the low energy angular resolu- 
tion 100 MeV would be about 2 deg, limited by multiple 
scattering). The increased depth of the GLAST calo- 
rimeter over EGRET’s extends the energy range to 
about 300 GeV. 
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N94-15090/1/GAR 

(Order as N94-15025/7/GAR, PC A18/MF 

A04) 

Imperial Coll. of Science and Technology, London 
(England) 
Applications for Large Area Silicon Drift Detectors 
on X ray and gamma ray Astronomy. 
G. K. Rochester, T. J. Sumner, R. J. Wheadon, G. 
Hail, and B. Swinyard. cDec 92, 4p 
In Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 365-368. 


The energy resolution of a conventional silicon spec- 
trometer is limited by the noise associated with leak- 
age currents and capacitance. The noise can be re- 
duced by cooling and by using detectors which have a 
small capacitance. In principle, silicon devices using 
drift technology should in some respects be superior to 
CCD’s (Charge Coupled Devices). Measurements 
were made on both position sensitive spectrometers 
and large area photodiodes at low temperatures. 
Timing resolutions of a few microseconds, position 
resolutions of the order a fraction of a millimeter, and 
FWHM energy resolutions of 1 keV at 20 keV were ob- 
tained for single photon events in a 1 sq cm detector. 
As scintillator readout devices the photodiodes give a 
resolution comparable with that of conventional diodes 
when coupled to Csi(Tl) at room temperature, and su- 
perior to that of conventional diodes when coupled to 
BGO at low temperature. 
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N94-15099/2/GAR 
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Interuniversity Micro-Electronics Center, Louvain (Bel- 
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Cryogenic Readout Electronics for Astronomical 


Applications. 

B. Dierickx, J. Vermeiren, S. Cos, R. Faymonville, 
and D. Lemke. cDec 92, 4p 

in Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 405-408. Spon- 
sored by Deutsche Agentur fuer Raumfahrtangelegen- 
heiten G.M.B.H. 


The development of the cold readout electronics for 
the ISOPHOT focal plane experiment on the ISO (In- 
frared Space Observatory) is reported. For this low 
background application, custom designed highly sensi- 
tive integrating charge amplifiers are used for the read- 
out of the extrinsic IR detectors. The use of CMOS cir- 
cuits allows the eo readout of a large 
number of detectors at the detector temperature, with 
a very low power dissipation. The CMOS readout am- 
plifier/ multiplexer for deep cryogenic operation is dis- 
cussed. The device is able to interface directly with ex- 
trinsic photoconductive detectors cooled down to the 
1.8 to 10K range. In order to observe faint objects 
under low light level conditions the integration capaci- 
tor is 80 fF, featuring a saturation at 1 million charge 
carriers for an output voltage swing of 2 V and a noise 
level of 0.5 mV root mean square in nondestructive 
readout mode. With this circuit coupled to detectors 
with a responsivity of around 5 to 10 A/W, it is possible 
to reach noise equivalent power values of 10 to the 
minus 17th power W/square root of Hz. The multi- 
plexer can be operated with only 10 wires for the sup- 
plies, and the clocking of the circuits. 
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N94-15182/6/GAR 

Cornell Univ., Ithaca, NY. 

Global Traveling Wave on Venus. 
Final Report. 

M. D. Smith, P. J. Gierasch, and P. J. Schinder. 16 
Sep 93, 88p NAS 1.26:194356, NASA-CR-194356 
Contract NAG2-680 


PC AO5/MF A0% 


The dominant large-scale pattern in the clouds of 
Venus has been described as a “Y’ or ‘Psi’ and tenta- 
tively identified by earlier workers as a Kelvin wave. A 
detailed calculation of linear wave modes in the Venus 
atmosphere verifies this identification. Cloud feedback 
by infrared heating fluctuations is a plausible excitation 
mechanism. Modulation of the large-scale pattern by 
the wave is a possible explanation for the Y. Momen- 
tum transfer by the wave could contribute to sustaining 
the general circulation. 
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N94-15188/3/GAR PC A03/MF A01 
Smithsonian Astrophysical Observatory, Cambridge, 


MA. 

Molecular Processes in Comets. 

Annual Progress Report No. 2, 1 Nov. 1992 - 31 Oct. 
1993. 

A. Dalgarno. Aug 93, 38p NAS 1.26:194148, NASA- 
CR-194148 

Contract NAGW-1561 


Classical trajectory calculations of the cross sections 
for vibrational and rotational energy exchange in direct 
and reactive collisions of hydrogen atoms and hydro- 
gen molecules have been carried out. To test the sen- 
Sitivity, three potential energy surfaces have been 
used. For the exchange transitions which occur at 
small internuclear distances, the rate coefficients for 
the three surfaces agree quite well. For the direct tran- 
sitions, there are significant differences for the pure ro- 
tational transitions from j=0 to 2 and from j=1 to j=3 
in which there is no change in vibration. For higher j the 
differences tend to disappear, suggesting that the ro- 
tational angular momentum can couple to the orbital 
angular momentum to overcome the centrifugal bar- 
rier. Complete numerically exact quantum mechanical 
calculations for the process in which vJ chai have 
been performed. Dr. M. A’Hearn has provi data on 
the fluorescent population of the NH rotational and 
fine-structure levels from which we should be able to 
predict accurate photodissociation lifetimes. The distri- 
bution rate of C2 is being investigated. A review of 
H3(+) in terrestrial and extraterrestrial environments 
was prepared for a volume of Advances in Atomic, Mo- 
lecular and Optical Physics. 
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Boundary Conditions for the Paleoenvironment: 
Chemical and Physical Processes in the Pre-Solar 
Nebula. 

Semiannual Status Report No. 21, 16 Feb. - 15 Aug. 
1993. 

W. M. irvine, and F. P. Schloerb. 1993, 6p NAS 
1.26:194418, NASA-CR-194418 

Contract NAGW-436 


In observations with the NRAO 12m telescope at Kitt 
Peak, Arizona, Irvine, a new interstellar radical, CH2N, 
has been detected. This identification is important for 
the study of hydrogenation processes in the interstel- 
lar medium. In particular, although the abundance of 
hydrogen is some four orders of magnitude higher than 
that of other reactive elements in this environment, 
many organic molecules in quiescent clouds are very 
unsaturated. This is a consequence of activation bar- 
riers which cannot be overcome at the temperatures of 
cold clouds, even when such reactions are energeti- 
cally allowed. The hydrogenation series based on the 
cyanide radical (HnCN) has had four members previ- 
ously detected in the interstellar medium: CN (n equals 
0), HCN (n equals |), CH2CN (n equals 2), and 
CH3NH2 (n equals 5). The recent determination of the 
rotational spectrum of the CH2N radical through micro- 
wave spectroscopy in Japan has made possible a 
search for this species. In addition to its potential im- 
portance for interstellar chemistry, the CH2N radical 
has been proposed as a reaction intermediate for HCN 
production in the atmosphere of Jupiter, and as a pos- 
sible species in the expanding envelopes of oxygen-- 
rich evolved stars. We detected CH2N in the cold 
cloud TMC--1 where the abundance seems to be 
some three orders of magnitude lower than that of 
HCN. A tentative detection was made in the Galactic 
Center molecular cloud Sgr B2. To our knowledge, 
there are no predicted abundances of CH2N from 
models of interstellar chemistry. 
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Applied Research Corp., Landover, MD. 

X ray Emission from Wolf-Rayet Stars with Recur- 
rent Dust Formation. 

Final Report, 2 Nov. 1992 - 1 Nov. 1993. 

G. L. Rawley. 29 Oct 93, 7p NAS 1.26:194567, R93- 
213, NASA-CR-194567 

NASA ORDER S-93065-E 


We were granted a ROSAT observation of the Wolf- 
Rayet star WR 137 (equals HD 192641) to test a pro- 
posed mechanism for producing the infrared variability 
reported by Williams et al. (1987). These studies 
showed one clear infrared outburst preceded by what 
may be the dimming of a previous outburst. The recur- 
rent dust formation model was put forward by Williams 
et al. (1990) to account for similar variability seen in 
WR 140, which varies in both the infrared and X-ray 
bands. The detected X-ray flux from WR 140 was ob- 
served to decrease from its normally high (for Wolf- 
Rayet stars) level as the infrared flux increased. Ob- 
servation of two apparently-periodic infrared outbursts 
led to the hypothesis that WR 140 had an O star com- 
Panion in an eccentric orbit, and that the increase in 
infrared flux came from a dust formation episode trig- 
gered by the compression of the O star and Wolf- 
Rayet star winds. The absorption of the X-rays by the 
increased material explained the decrease in flux at 
those wavelengths. If the infrared variability in WR 137 
were caused by a similar interaction of the Wolf-Rayet 
star with a companion, we might expect that WR 137 
would show corresponding X-ray variability and an X- 
ray luminosity somewhat higher than typical WC stars, 
as well as a phase-dependent non-thermal X-ray spec- 
trum. Our goals in this study were to obtain luminosity 
estimates from our counting rates for comparison with 
previous observations of WR 137 and other WC class 
stars, especially WR 140; to compare the luminosity 
with the IR lightcurve; and to characterize the spectral 
shape of the X-ray emission, including the column den- 
sity. 


413,239 


N94-15679/1/GAR PC A01/MF A01 
Pennsylvania State Univ., University Park. Propulsion 
Engineering Research Center. 
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eS ee Qe ans ve 
the Galaxies. 


Relationship to 

Annual Status a 

J. a 1 Nov 93, 3p NAS 1.26:194596, NASA- 
CR-194596 

Contract NAGW-3571 


The fundamental goal of this effort is to paint a picture 
of what the Ly-alpha forest clouds are and how they 


* of Ly-alpha clouds in which sys- 

over a large range of column densities are pro- 
disks with somewhat smaller column densi- 

those of normal galaxies. A prediction of the 

of Ly-alpha clouds was confirmed by a new 
observational result, and the comparison of models to 
the new data allowed an estimate of the pressure of 
the intergalactic medium. This result should be forth- 
coming in pre-print form within the next month. The 
various results will now be described in more detail. 


PC A02/MF A01 


Op NAS 
1.26:194612, AARHUS-ASTRO-93-12, NASA-CR- 
194612, IFA-93/40 
Contract NAS5-30386, NASA ORDER W-17678 


We it an outline of an algorithm to generate arti- 
ficial helloseiemic 


time-series, taking into account as 
much as possible of the k: we have on solar 
oscillations. The hope is that it will be possible to find 
the causes of some of the systematic errors in analysis 
algorithms by testing them with such artificial time- 


$970/4/GAR PC A03/MF A01 
Aarhus Univ. (Denmark). Inst. of Physics and Astrono- 


and Astrophysics. 
Biannual Report, 1991-1992. 
H. Knudsen, and A. Grandjean. 1992, 23p 


The possibility that strange quark matter (SQM), rather 
than Fe-56, could be the ground state of hadronic 
matter has attracted a lot of attention since Witten res- 
urrected the idea in 1984. Stable or metastable SQM 
can play an important role in cosmology, neutron stars, 
cosmic ray physics, and relativistic heavy-ion colli- 
sions. The following is a brief introduction (with a bias 
towards Aarhus-activities) to the physics and astro- 
physics of SQM. Further details can be found in the 
Proceedings of the International Workshop on Strange 
Quark Matter in Physics and Astrophysics, which was 
held at Aarhus University from May 20-24, 1991. 


W. Cliffswaliow, M. S. Abbott, C. C. Balch, R. L. 
Bass, and T. J. Brown. Nov 93, 469 NOAA-TM-ERL- 
a eee ot OO oe 

lashington, DC 


4 Lead 
13965/6/GAR 


PC A01/MF A01 
New Hampshire Univ., Durham. Science 


Space 
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Cosmic and Solar gamma Ray and Neutron Experi- 
ments. 

Final Report, 1 Nov. 1991 - 31 Oct. 1992. 

P. P. Dunphy, and E. L. Chupp. 1992, 5p NAS 
1.26:193359, NASA-CR-193359 

Contract NAGW-2734 


This report summarizes the results of the research 
supported by NASA grant NAGW-2734 and lists the 
papers and publications produced through the grant. 
The basic goal of the work was to complete analysis of 
data from exposure of a large Nal scintillation detector 
to fast neutrons and to disseminate the results of the 
analysis. A secondary goal was to compare the meas- 
ured detector response to neutrons with Monte Carlo 
caiculations of the response. In Section 2.0, we dis- 
cuss the goals of the research. In Section 3.0, we sum- 
marize the results of the research. In Section 4.0, we 
list the papers and publications produced under the 
grant. Preprints or reprints of the publications are at- 
tached as appendices. 


General 


413,244 
N94-13872/4/GAR PC A07/MF A02 
Jet Propulsion Lab., Pasadena, CA. 

Theory of Post-Block 2 VLBI Observable Extrac- 


ST T. Lowe. 15 Jul 92, 131p NAS 1.26:194543, JPL- 
PUBL-92-7, NASA-CR-194543 


The algorithms used in the «weg I Rane atten = 
software called ‘Fit’ are described. The steps 

to derive the very long baseline Aden ok (VLBI) 
charged-particie corrected group delay, phase delay 
rate, and phase delay (the latter without resolving 
cycle ambiguities) are presented beginning with the 
set of complex fringe phasors as a function of observa- 
tion frequency and time. The set of complex phasors is 
obtained from the JPL/CIT Block Ii correlator. The 
output of Fit is the set of charged-particle corrected 
observables (along with ancillary information) in a form 
amenable to the software program ‘Modest.’ 


ATMOSPHERIC 
SCIENCES 


Aeronomy 


413,245 
DE93018545/GAR PC A01/MF A01 
Los Alamos National Lab., NM. 

tomography using the FORTE satel- 


T. C. Murphy. 1993, 5p LA-UR-93-2601, CONF- 
931196-1 

Contract W-7405-ENG-36 

Committee on Space Research (COSPAR) colloquium 
on the low-altitute ionospheric physics, Taipei (Taiwan, 
Province of China), 9-12 Nov 1993. Sponsored by De- 
partment of Energy, Washington, DC. 


The possibility ete ey ionospheric profile data via 
tomographic techniques elicited considerable in- 
terest in recent years. The input data for the method is 
a set of total electr measur 


National Laboratories will launch and oper- 
ate the FORTE satellite for the US 


. Additionally, 
ceivers aboard the satellite will allow corraborative 
measurements of ionospheric profile parameters in 
some cases. 


413,246 


N94-13793/2/GAR PC A03/MF A01 


Aerospace Corp., E! Segundo, CA. 

Stormtime Transport of Ring Current and Radi- 
ation Belt ions. 

M. W. Chen, M. Schulz, L. R. Lyons, and D. J. 
Gorney. 15 Apr 93, 19p NAS 1.26:194416, ATR- 
92(7190)-2, NASA-CR-194416 

Contract NAGW-2126 

See Also A93-30815. 


This is an investigation of stormtime particle transport 
that leads to formation of the ring current. Our method 
is to trace the guiding-center motion of representative 
ions (having selected first adiabatic invariants mu) in 
response to model substorm-associated impulses in 
the convection electric field. We compare our simula- 
tion results qualitatively with existing analytically trac- 
table idealizations of particle transport (direct convec- 
tive access and radial diffusion) in order to assess the 
limits of validity of these approximations. For mu ap- 
proximately less than 10 MeV/G (E approximately less 
than 10 keV at L equivalent to 3) the ion drift period on 
the final (ring-current) drift shell of interest (L equiva- 
lent to 3) exceeds the duration of the main phase of 
our model storm, and we find that the transport of ions 
to this drift shell is appropriately idealized as direct 
convective access, typically from open drift paths. lon 
transport to a final closed drift path from an open 
(plasma-sheet) drift trajectory is possible for those por- 
tions of that drift path that lie outside the mean storm- 
time separatrix between closed and open drift trajec- 
tories, For mu approximately 10-25 MeV/G (110 keV 
approximately less than E approximately less than 280 
keV at L equivalent to 3) the drift period at L equivalent 
to 3 is comparable to the postulated 3-hr duration of 
the storm, and the mode of transport is transitional be- 
tween direct convective access and transport that re- 
sembles radial diffusion. (This particle population is 
transitional between the ring current and radiation 
belt). For mu approximately greater than 25 MeV/G 
(radiation-belt ions having approximately greater 
than 280 keV at L equivalent to 3) the ion drift period is 
considerably shorter than the main phase of a typical 
storm, and ions gain access to the ring-current region 
essentially via radial diffusion. By computing the mean 
and mean-square cumulative changes in 1/L among 
(in this case) 12 representative ions equally spaced in 
drift time around the steady-state drift shell of interest 
(L equivalent to 3), we have estimated (from both our 
forward and our time-reversed simulations) the time- 
integrated radial-diffusion coefficients D(sup sim)(sub 
LL) for particles having selected values of mu approxi- 
mately greater than 15 MeV/G. The results agree sur- 
prisingly well with the predictions (D(sup ql)(sub LL)) of 
quasilinear radial diffusion theory, despite the rather 
brief duration (approximately 3 hrs) of our model storm 
and despite the extreme variability (with frequency) of 
the spectral-density function that characterizes the ap- 
plied electric field during our model storm. As expect- 
ed, the values of D(sup sim)(sub LL) deduced (respec- 
tively) from our forward and time-reversed simulations 
agree even better with each other and with D(sup 
sim)(sub LL) when the impulse amplitudes which char- 
acterize the individual substorms of our model storm 
are systematically reduced. 


413,247 


N94-13825/2/GAR 

Texas Univ. at Dallas, Richardson. 
Atomic Hydrogen and Nitrogen Distributions from 
Atmosphere Explorer Measurements. 

Final Technical Report. 

E. L. Breig. 13 Mar 92, 7p NAS 1.26:194336, NASA- 
CR-194336 

Contract NAGW-1571 


PC A02/MF A01 


We were selective as to our approach to research ac- 
tivities, and devoted primary attention to two investiga- 
tions concerning the global behavior of atomic hydro- 
gen in the Earth's upper atmosphere. We derive the 

qaneuiieatian of H by applying the con- 
dition of charge-ex equilibrium between hydro- 
gen and oxygen atoms and ions to in-situ measure- 
ments of F-region composition and temperature from 
the series of Atmosphere Explorer (AE) aeronomy sat- 
ellites. Progress and accomplishments on these 
chosen research projects are summarized. 


413,248 


N94-13826/0/GAR 
Johns Hopkins Univ., Laurel, MD. 


PC A01/MF A01 





Energetic Neutral Atoms: Imaging the Magnetos- 
pheric Ring Current. 

Final Technical Report, 1 Jun. 1985 - 31 Oct. 1989. 
E. C. Roelof. 1990, 5p NAS 1.26:194339, NASA-CR- 
194339 

Contracts NAGW-773, NSF ATM-85-07034 


Magnetospheric imaging is a new discipline whose 
goal is to make pictures of the energetic particle popu- 
lations trapped in the magnetic field of Earth (or any 
other planet). This project demonstrated the technical 
feasibility and scientific validity of magnetospheric im- 
aging using energetic neutral atoms (ENA) with the 
publication and quantitative analysis of the first ENA 
images ever obtained from space. ENA’s are produced 
when singly-charged energetic {approximately 100 
keV) trapped ions make an atomic collision with the 
neutral hydrogen atoms which boil of the top of the 
Earth’s atmosphere. These hydrogen atoms suffuse 
the entire trapping volume of the magnetosphere. The 
energetic ion steals the electron from the atmospheric 
hydrogen, so the energetic ion is transformed into an 
energetic neutral atom with a velocity of several thou- 
sands of kilometers/second. Moreover, the new-born 
ENA preserves the velocity that the trapped ion had at 
the time of the collision. Consequently, any population 
of energetic ions emits ENA’s. 


413,249 
N94-13936/7/GAR PC A02/MF A01 
Aerospace Corp., El Segundo, CA. 

Dynamical Model for the Distribution of 

netically Trapped Anomalous-Component Ions. 

J. B. Blake, M. Schulz, and M. C. Mcnab. 1 Jun 93, 
8p ATR-91(9558)-6 


Geomagnetically trapped ions having energies E ap- 
proximately equal to 1-10 MeV/nucleon are presumed 
to originate from the anomalous component of the 
cosmic-ray spectrum. The mechanism is straightfor- 
ward: singly-charged anomalous component ions 
which happen to reach low altitude near their geomag- 
netic cutoffs may be stripped by the residual atmos- 
phere. The stripping can reduce an ion’s rigidity suffi- 
ciently to ensure durable trapping. Because the atmos- 
pheric grammage required to strip an anomalous-com- 
ponent ion is orders of magnitude smaller than that re- 
quired to stop the ion, the newly-trapped ion can have 
a lifetime of days to weeks. The above-described sug- 
gestion of Blake and Friesen elicited little interest for 
years because of the dearth of available measure- 
ments. However, analysis of data from the Space 
Shuttle experiment TRIS, studies of observations from 
a long series of Soviet experiments, and the formation 
of the U.S.-U.S.S.R. Joint Working Group on the 
Charge State of the Anomalous Component have lead 
to renewed interest in studies of the anomalous com- 
ponent and the geomagnetic trapping of its constituent 
ions. It also seems clear that, because high-Z, low- 
energy solar particles are only partially ionized, this 
same mechanism will result in the trapping of energetic 
solar particles. Blake made an estimate of spectral 
shape, lifetime, and L-value distribution of the trapped 
anomalous component by invoking the formalism used 
to analyze the injection of Cosmic Ray Albedo Neu- 
trons into the Earth’s magnetosphere. The predicted 
spectral shape, in particular, appears to be borne out 
by the observations. Further positive results from the 
studies of tre Joint Working Group argue for more rig- 
orous theoretical studies. The purpose of this brief 
report is to describe some preliminary results of this 
latter work. 


PC A04/MF A01 


413,250 
N94-13954/0/GAR 
Alabama Univ. in Huntsville. 
Studies on — orial Shock Formation during 


Annual Report, from 1 Aug. 1992. 

N. Singh. 1993, 54p NAS 1.26:194392, NASA-CR- 
194392 

Contract NAGW-2128 


During the grant period starting August 1, 1992, our 
major effort has been on examining the presence of 
equatorially trapped hot plasma on plasmaspheric re- 
filling. We performed one-dimensional PIC simulations 
of cold plasmas expanding into a hot plasma, consist- 
ing of hot anisotropic ions and warm isotropic elec- 
trons, trapped in a region of minimum magnetic field. 
Simulations showed that the electric potential barrier 
built up by the anisotropy of the hot ion population fa- 
cilitates in the formation of electrostatic shocks when 
the cold ion beams begin to come into contact with the 
hot plasma. The shock formation occurs even when 


the cold ion beams are highly supersonic with respect 
to the ion-acoustic poh This finding is interesting 
because equatorial shock formation during the early 
stage of plasmaspheric refilling has been debated over 
about two decades. In the past ion-ion instability has 
been invoked as the main mechanism for the coupling 
between the cold ion beams approaching the equator 
from the conjugate ionspheres. This coupling occurs 
when the beams are sufficiently slow; the beam veloci- 
ty being less than three times the ion-acoustic speed. 
In the presence of hot plasma, the beams slow down 
by the potential barrier. The slowing down and the re- 
flection process lead to the formation of the electro- 
static shock even for highly supersonic ion beams. The 
mixing of hot and cold plasma was also studied. 


413,251 
N94-13967/2/GAR PC A02/MF AO1 
Alabama Univ. in Huntsville. 

Role of lonospheric Plasma in the Magnetosphere. 
Final Report, Aug. 1990 - 1993. 

G. R. Wilson. Sep 93, 9p NAS 1.26:194404, NASA- 
CR-194404 

Contract NAG8-822 


During the course of this project we have made a great 
deal of progress developing «nd using a new plasma 
modeling technique which we now refer to as the Gen- 
eralized Semikinetic (GSK) model. It has been used to 
study the development of plasma flows in the plasmas- 
phere, the polar cap and auroral zones, and the transi- 
tion region. Below we describe some of the major ac- 
complishments of this grant. 


413,252 

N94-14049/8/GAR PC A03/MF A01 
Cooperative Inst. for Research in Environmental Sci- 
ence, Boulder, CO. 

lonospheric Calibration for Single Frequency Al- 
timeter Measurements. 

W. S. Schreiner, and G. H. Born. 31 Aug 93, 24p 
NAS 1.26:194282, NASA-CR-194282 

Contract NAG1-1491 


This report investigates the potential of — Global 
Positioning System (GPS) data and a model of the ion- 
osphere to supply a measure of the sub-satellite Total 
Electron Current (TEC) of the required accuracy (10 
TECU rms) for the purpose of calibrating single fre- 
quency radar altimeter measurements. Since climato- 
logical (monthly mean) models are known to be in error 
by as much as 50 percent, this work focused on the 
Parameterized Real-Time lonospheric Specification 
Model (PRISM) which has the capability to improve 
model accuracy by ingesting (adjusting to) in situ iono- 
spheric measurements. A set of globally distributed 
TEC measurements were generated using GPS data 
and were used as input to improve the accuracy of the 
PRISM model. The adjusted PRISM TEC values were 
compared to TOPEX dual frequency TEC measure- 
ments (which are considered truth) for a number of 
TOPEX sub-satellite tracks. The adjusted PRISM 
values generally compared to the TOPEX measure- 
ments within the 10 TECU accuracy requirements 
when the sub-satellite track passed within 300 to 400 
km of the GPS TEC data or when the track passed 
through a night time ionosphere. However, when the 
sub-satellite points were greater than 300 to 400 km 
away from the GPS TEC data or when a local noon 
ionosphere was sampled, the adjusted PRISM values 
generally differed by greater than 10 TECU rms with 
data excursions from the TOPEX TEC measurements 
of as much as 40 TECU (an 8 cm path delay error at K 
band). Therefore, it can be concluded from this analy- 
sis that an unrealistically large number of GPS stations 
would be needed to predict sub-satellite TEC at the 10 
TECU level in the day time ionosphere using a model 
such as PRISM. However, a technique currently being 
studied at the Jet Propulsion Laboratory (JPL) may 
provide a means of supplying adequate TEC data to 
meet the 10 TECU ionospheric correction accuracy 
when using a realistic number of ionospheric stations. 
This method involves using global GPS TEC data to 
estimate a global grid of vertical ionospheric TEC as a 
function of time (i.e. every one half hour) in a sun-fixed 
longitude frame. Working in a sun-fixed longitude 
frame, one is not limited by the spatial decorrelation 
distance of the ionosphere, but instead is limited more 
by the temporal correlations of the ionosphere in the 
sun-fixed frame which are a smaller effect. It is the 
opinion of the authors that using the global sun-fixed 
TEC grid data, in particular, ingesting it into PRISM, 
offers the best possibility of meeting the 10 TECU ion- 
ospheric correction accuracy requirement, and should 
be the subject of further study. 


413,256 
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413,253 
N94-15003/4/GAR PC A01/MF A0O1 
lowa Univ., lowa City. 

— Auroral imaging: Dynamics of Explorer Miss 
jon. 

Semiannual Status Report, 1 Jan. - 30 Jun. 1993. 

L. A. Frank. Sep 93, 3p NAS 1.26:194284, NASA- 
CR-194284 

Contract NAG5-483 


An automated contour analysis of auroral images irom 
the DESAI database is being developed. The goal is to 
be able to feed DESAI images to the software and let it 
automatically determine the inner and outer bound- 
aries of the auroral oval of a given set of DESAI 
images. With these contours establi , the software 
will determine the enclosed polar cap area and (model 
based) integrated magnetic flux through that area. 
Through the use of this automated system, it will be 
possible to analyze a large fraction of the DESAI data- 
base and correlate it with various other solar-terrestrial 
space plasma physics parameters and indices. 


413,254 
N94-15093/5/GAR 
(Order as N94-15025/7/GAR, PC A18/MF 


A04) 
aa Inst. of Space Physics, Kiruna. 
lequirements on CCD-Detectors for Ground- 
Based Auroral Imaging. 
A. Steen, and U. Braendstroem. cDec 92, 4p 
In Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 379-382. 


The aurora is a three dimensional time dependent 
signal with additional information in the spectral 
regime. The large dynamic range of the auroral signal 
raises rigorous requirements on the i ing detector. 
A new system for ground based auroral imaging, ALIS 
(Auroral Large a System), is being constructed 
in the northern part of Sweden, using up to 14 stations 
with CCD (Charge Coupled Device) cameras. The sta- 
tions are separated with about 50 km and are connect- 
ed to a control center. Tomographic conversion tech- 
niques are applied to derive the three dimensional aur- 
oral signal. The key component of the ALIS system is 
the imaging detector. Unfortunately it is not possible to 
acquire an ideal auroral imaging detector; instead sev- 
eral compromises are necessary and shortcomings 
need to be overcome. The important aspects of the 
design of a ground based auroral imaging system are 
discussed. 


413,255 
N94-15433/3/GAR PC AG2/MF A01 
Aerospace Corp., El Segundo, CA. 

Formation of the Stable Auroral Arc That Intensi- 
fies at Substorm Onset. 

L. R. Lyons, and J. C. Samson. c15 Oct 93, 9p NAS 
1.26:193637, ATR-92(7248)-2, NASA-CR-193637 
Contracts NAG5-1541, NSF ATM-90-17637 

See Also A93-16192. 


In a companion paper, we present observational evi- 
dence that the stable, growth-phase auroral arc that 
intensifies at substorm expansion phase onset often 
forms on magnetic field lines that map to within ap- 
proximately 1 to 2 R(sub e) of synchronous. The equa- 
torial plasma pressure is 1 to 10 nPa in this region, 
which can give a cross-tail current greater than 0.1 A/ 
m. In this paper, we propose that the arc is formed by a 
perpendicular magnetospheric-current divergence that 
results from a strong dawn-to-dusk directed pressure 
gradient in the vicinity of magnetic midnight. We esti- 
mate that the current ey oe is sufficiently strong 
that a is greater than 1 kV field-aligned potential drop 
is required to maintain ionospheric-current continuity. 
We suggest that the azimuthal pressure gradient re- 
sults from proton drifts in the vicinity of synchronous 
orbit that are directed nearly parallel to the cross-tail 
electric field. 


413,256 

PB94-123700/GAR PC A04/MF A01 
Swedish Inst. of Space Physics, Kiruna. 

Kiruna Geophysical Data. Data Summary 93/4-6, 
April-June 1993. 

S. Kirkwood. 1993, 57p 

See also PB93-210771. 


‘Kiruna Geophysical Data’ is a collection of results of 


ground-based more or less continuous measurements 
of upper atmosphere variables carried out at the 
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Physics. The objective with 
this data summary is to present current geophysical 
data, related to polar upper atmospheric conditions, to 
—_ who require it for their research work. Contents: 

data, All-sky camera data, and 
absorption data; Tables of April-June 
tic K-indices, and All-sky camera; 


1993-- 
R for April-June 1993--Magnetogram 


plots, and Riometer recordings. 


PC A05/MF A02 
Held 


in Kiruna, Sweden 
rs Steen. Aug 93, 100p IRF- SR-213 
physics the impor- 
tance of multi-station imaging has grown as a conse- 
quence of the availability of scientific grade CCD cam- 
eras with digital output and affordable massive com- 
power. Tomographic inversion techniques are 
used in many different areas, e.g. medicine, plasma re- 
search and space physics. The tomography workshop 
was announced to gather a limited group of people in- 
terested in auroral tomography or tomographic inver- 
sion methods in al. ALIS (Auroral Large Imaging 
System) is a multi-station ground-based system devel- 
oped primarily for three-dimensional auroral imaging. 
however other non-auroral objects can be studied wit! 
ALIS, e.g. stratospheric clouds. Several of the contri- 
butions in the workshop dealt with problems related to 
geometries similar to the AL!S-configuration. 


PC A04/MF A01 


Data. Data Summary 93/1-3, 
1993. 


See also PB93-210771. 


‘Kiruna Geophysical Data’ is a collection of results of 
—— more or less continuous measurements 

f upper atmosphere variables carried out at the 
Swedish Institute of Space Physics. The objective with 
this data summary is to present current geophysical 
data, related to polar upper atmospheric conditions, to 
those who require it for their research work. Contents: 
Legend--Geomagnetic data, All-sky camera data, and 
lonospheric absorption data; Tables of January-March 
1993--Geomagnetic K-indices, and All-sky camera; 
Reproductions for January-March 1993--Magneto- 
gram plots, and Riometer recordings. 


Dynamic Meteorology 
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DE93018087/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Ash cloud aviation advisories. 

T. J. Sullivan, J. S. Ellis, W. W. Schalk, and J. S. 
Nasstrom. 25 Jun 92, 16p UCRL-JC-111060, CONF- 
9107185-3 

Contracts W- —es same guage 


International voicanic ash and aviation 
safety (ist), Seat WA. (United States), 8-12 Jul 


1991. Sameera by Department of Energy, Washing- 
ton, DC. 


During the recent (12--22 June 1991) Mount Pinatubo 
volcano eee. the US Air Force Global Weather 
Central (AFGWC) requested assistance of the US De- 
partment of Energy's Atmospheric Release Advisory 
— (ARAC) in creating volcanic ash cloud avia- 
tion advisories for the region of the Philippine Islands. 
application of its three-dimensional material 
transport and diffusion models using AFGWC meteor- 
analysis and forecast wind fields ARAC devel- 


size distribution of 10--200 (mu)m diameter solid parti- 
cles. Size-dependent “ashfall” was simulated over 
time as the eruption clouds dispersed. Except for an 
internal experimental attempt to model one of the 
Mount Redoubt, Alaska, eruptions (12/89), ARAC had 
no prior experience in modeling volcanic eruption ash 
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hazards. For the cataclysmic eruption of 15--16 June, 
the complex three-dimensional atmospheric structure 
of the region produced dramatically divergent ash 
cloud patterns. The large eruptions (> 7--10 km) pro- 
duced ash plume clouds with _ westward trans- 
port over the South China Sea, Southeast Asia, india 
and beyond. The low-level eruptions (< 7 km) and 
quasi-steady-state venting produced a plume which 
generally dispersed to the north and east throughout 
the support period. hee et Be sequence of erup- 
tions presented a unique challenge. Although the initial 
approach proved viable, further refinement is neces- 
sary and possible. A distinct need exists to quantify 
eruptions consistently such that “relative” ash con- 
centrations relate to specific aviation hazard catego- 
ries. 


413,260 
N94-13723/9/GAR PC A03/MF A01 
Cooperative Inst. for Research in Environmental Sci- 


ence, Boulder, CO. 
Coherent Doppler Lidar Signal Covariance Inciud- 
ing Wind Shear and Wind Turbulence. 

R. G. Frehlich. 1 Sep 93, 13p NAS 1.26:194492, 
NASA-CR-194492 

Contract NAG8-253 

Sponsored in Part by NSF. 


The performance of coherent Doppler lidar is deter- 
mined by the statistics of the coherent Doppler signal. 
The derivation and calculation of the covariance of the 
Doppler lidar — nal is presented for random atmos- 
pheric wind fields with wind shear. The random com- 
ponent is described by a Kolmogorov turbulence spec- 
trum. The signal parameters are clarified for a general 
coherent Doppler lidar system. There are two distinct 
physical regimes: one where the transmitted pulse de- 
termines the signal statistics and the other where the 
wind field dominates the signal statistics. The Doppler 
shift of the signal is identified in terms of the wind field 
and system parameters. 


413,261 

N94-14132/2/GAR PC AO5/MF A01 
Deutsche Forschungsanstalt fuer Luft- und Raumfahrt, 
Oberpfaffenhofen (Germany). Abt. Meteorologische 
Flugmesssysteme. 

Fluxes of Heat and Water Vapour in a Convective 
Mixed Layer EFEDA. 

AL ee May 92, 81p DLR-FB-92-21, ETN-93- 


A case study of the transport of sensible and latent 
heat in a convective boundary layer over complex ter- 
rain is presented. The method to analyze turbulence 
data from Falcon flights during the EFEDA (ECHIVAL 
Field Experiment for Desertification Threatened Areas) 
pilot study is described. For two flights of 23 Jun. 1991, 
a case study is made concerning the vertical flux pro- 
files of heat and water vapor. Both flights include two 
— legs. The total fluxes are shown, together with 

mic decomposition into different types of 
cantons. he structural development of the atmos- 
pheric boundary layer is discussed. The results show 
different surface characteristics (evaporative fraction) 
for the two legs, ——_ in an atmospheric boundary 
layer, which is horizontally not uniform but shows sig- 
nificantly different vertical flux profiles throughout the 
mixed layer. 
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N94-15639/5/GAR PC A01/MF A01 
Michigan Univ., Ann Arbor. 

| w Interaction and 


investigate ave-Mean 
Transport in the cotonontead Winter Strato- 


sphere. 

Final Report. 

A. K. Smith. 20 Oct 93, 3p NAS 1.26:194555, NASA- 
CR-194555 

Contract NAGW-1744 


The grant supported studies using several models 
along with observations in order to investigate some 
questions of wave-mean flow interaction and transport 
in the extratropical winter stratosphere. A quasi-geos- 
trophic wave model was used to investigate the possi- 
bility that resonant growth of planetary wave 2 may 
have played a role in the sudden stratospheric warm- 
ing of February 1979. The results of the time-depend- 
ent —— support the interpretation of resonance 
during February, 1979. Because of the possibility that 
the model treatment of critical line interactions exerted 
a controlling influence on the atmospheric dynamics, a 
more accurate model was needed for wave-mean flow 
interaction studies. A new model was adapted from the 


3-dimensional primitive equation model developed by 
K. Rose and G. Brasseur. In its present form the model 
os rather than hemispheric; it contains an infra- 

cooling algorithm and a parameterized solar heat- 
ing; it has parameterized gravity wave drag; and the 
chemistry has been entirely revised. 
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PB94-118601/GAR PC AO5/MF A01 
National Oceanic and Atmospheric Administration, 
Silver Spring, MD. Air Resources Lab. 

Sulfur and Nitr Cycling in the North Atlantic 
Ocean’s A ynthesis of Field and Mod- 
eling Results. 

Technical memo. 

J. N. Galloway, J. M. Prospero, H. Rodhe, R. S. Artz, 
and C. S. Atherton. Nov 93, 94p NOAA-TM-ERL- 
ARL-204 

See also PB91-129098 and PB88-102108. 


Data sets on horizontal and vertical distributions of 
sulfur and — species in the North Atlantic 
Ocean's atmosphere and their rates of deposition 
were compared with estimates produced by several 
climatological and event models for five case studies: 
(1) sulfate surface distributions and deposition, (2) ni- 
trate surface distribution and deposition, (3) vertical 
and horizontal distributions of reactive nitrogen spe- 
cies (NOy), (4) spatial and temporal trends in DMS 
emissions, and (5) advections of sulfur and nitrogen 
into the North Atlantic Ocean’s atmosphere. Highlights 
of the conclusions of the case studies were: (1) few 
data existed to resolve seasonal and latitudinal vari- 
ations in DMS flux to the North Atlantic Ocean's at- 
mosphere, (2) measured concentrations and model re- 
sults of nitrate and nss-sulfate deposition appeared to 
agree well for some locations but poorly for some 
months at other locations, (3) current models generally 
predicted NOy concentrations that agreed with the 
measurements, and (4) estimates of the sulfur and ni- 
trogen advection fluxes by even specific models 
— generally with estimates made by the synthesis 
of existing data. 


Meteorological Data Collection, 
Analysis, & Weather Forecasting 
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DE93014808/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Participation in a meeting on the state of develop- 
ment of climate change impacts modeling. Foreign 
trip report, March 8--13, 1992. 

M. J. Scott. 6 Apr 92, 27p DOE/FTR-93014808 
Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


The objective of the meeting was to review the state of 
the art in advanced climate impacts models and to de- 
termine whether sufficient expertise exists to justify 
further scientific workshops on these models, to be 
funded by NATO as part of their scientific workshop 
series. Advanced models were defined as models that 
were integrated, ed by ay | data sets, 
and validated in an acceptable manner. The meeting 
was to discuss the use of these models to identify cle 
mate sensitivities, to identify technical problems with 
advanced climate impacts models, and to review al- 
though considerable advanced impact modeling work 
has been and is occurring in several countries, further 
workshops were premature. Accordingly, NATO was 
not asked to fund such a workshop at this time. The 
meeting provided each of the participants with an over- 
view of the advanced climate impact modeling occur- 
ring in the US, U.K., Belgium, Netherlands, France, 
Germany, Switzerland, Canada, and Norway. The par- 
ticipants also developed in a list of advanced modeling 
contacts to be contacted for future NATO workshops 
(to be held in 1993). 
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DE93018926/GAR PC A0O1/MF AO1 
State Univ. of New York at Albany. Atmospheric Sci- 
ences Research Center. 





Study of regional climate . Technical 
ne report, September 1 j2--June 25, 


W. C. Wang. 25 Jun 93, 4p DOE/ER/61369-2 
Contract FG02-92ER61369 
Sponsored by Department of Energy, Washington, DC. 


The research project includes four tasks: GCM diagno- 
sis, climate data preparation, climate data analysis, 
and the relationship between large- and regional-scale 
climates to address the following two scientific issues: 
the need for quality-assured climate data to study long 
term regional climate changes and to validate model 
simulated regional climate; and the need to under- 
stand the differences among GCMs in the simulations 
of present climate and climate changes due to increas- 
ing CO(sub 2) and other trace gases. This document 
consists of four sections: the project statement of 
work, the project progress for the period September 1, 
1992--June 25, 1993, the plan for the remaining 
period, and the plan for the next project year. 
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DE94702167/GAR PC A04/MF A01 
Stockholm Environment Inst. (Sweden). 

Economics, ethics and climate policy. 

R. B. Howarth, and P. A. Monahan. 1993, 66p NEI- 
SE-122, ISBN 91-881 16-68-9 


Are the costs of greenhouse gas emissions abatement 
justified by the perceived benefits of sustained climate 
stability. Do people of the present generation have a 
moral right to impose climate risks on their descend- 
ants in generations to come. This report examines 
these questions in light of the emergent facts of cli- 
mate science and their socioeconomic implications. 
We consider alternative normative criteria for social 
decision-making with particular emphasis on cost-ben- 
efit analysis and the principle of sustainable develop- 
ment. While each framework yields important insights, 
we argue that the gross uncertainties associated with 
climate change and the distribution of impacts be- 
tween present and future generations constrain the 
usefulness of cost-benefit criteria in evaluating climate 
policy. If one accepts the ethical proposition that it is 
morally wrong to impose catastrophic risks on unborn 
generations when reducing those risks would not no- 
ticeably diminish the quality of life of existing persons, 
a case can be made for concerted policy action to 
— greenhouse gas emissions. (118 refs., 3 figs., 4 
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DE94702169/GAR PC A05/MF A01 
Stockholm Environment Inst. (Sweden). 

Challenge of sustainable development in a green- 
house world: Some visions of the future. Report of 
a policy exercise held in Bad Bleiberg, Austria, 
September 2-7, 1990. 

J. Jaeger, N. Sonntag, D. Bernard, and W. Kurz. 
1991, 85p NEI-SE-124, ISBN 91-88116-24-7 


Although “policy exercises” (PE) are still a novel ap- 
proach to dealing with complex, large-scale issues 
such as acid precipitation, multi-national environmen- 
tal planning, or global climatic change, they should not 
be viewed as an untested tool. The term “policy exer- 
cise” as used in this project was defined as ‘‘a deliber- 
ate procedure in which goals and objectives are sys- 
tematically clarified and strategic alternatives are in- 
vented and evaluated in terms of the values at stake. 
The exercise is a preparatory activity for effective par- 
ticipation in official decision processes; its outcomes 
are not official decisions.” The participants at the Sep- 
tember meeting received a detailed “Briefing Book” 
about a month beforehand to assist them in their prep- 
arations. This book listed three detailed objectives to 
guide the meeting: (1) to evolve and apply experimen- 
tal methods and tools for making the scientific knowl- 
edge and information on climate change more useful 
to policy makers; (2) to use the Policy Exercise method 
to explore ideas on policy actions, research initiatives, 
and communications programs required to improve the 
debate on the climate change issue; and (3) to develop 
a set of recommendations on directions that should be 
taken to further develop and apply the Policy Exercise 
methods and tools 
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DE94702196/GAR PC A03/MF A01 
Swedish Environmental Research Inst., Stockholm. 


ATMOSPHERIC SCIENCES 


Meteorological Data Collection, Analysis, & Weather Forecasting 


ane & apes Se en ae 
fects from emission scenarios using the quantity 
radiative f 


lorcing. 
L. Zetterberg. Aug 93, 19p IVL-B-1111 


This report presents a concept for assessing the ex- 
pected climatic effect from emissions of greenhouse 
gases. The concept is to be considered as a further 
development of ‘Global Warming Potentials’ in the di- 
rection towards applications for assessing different 
energy strategies and decisions. The concept calcu- 
lates the radiative forcing from an emission scenario in 
two steps. Firstly, the atmospheric concentrations are 
calculated from a given emission scenario and sec- 
ondly, the radiative forcing is calculated from these 
concentrations. The relationships emissions-to-con- 
centrations are expressed by simple exponential func- 
tions. The relationships concentrations- to-radiative 
forcing are expressed as parameterizations of model 
results. These parameterizations express the global 
average radiative forcing at the tropopause level. The 
concept described in this report offers some new pos- 
sibilities compared to using Global Warming Potentials 
(GWP). While GWP indices give a time integrated 
value from a pulse emission, radiative forcing, as de- 
scribed in this report, allows for evaluating continuous 
as well as pulse emissions and shows how an emis- 
sion scenario will alter the radiative forcing of the at- 
mosphere over time. In the report five examples show 
how the concept can be used in practice. (10 refs., 5 
figs., 4 tabs.) 
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N94-13675/1/GAR PC A01/MF A01 
Pennsylvania State Univ., University Park. Propulsion 
ss Research Center. 

Weather F: ing Support for AASE-2. 
Final Report, 1 Oct. 1991 - 30 Mar. 1992. 

G. S. Forbes. 22 Apr 92, 5p NAS 1.26:194342, 
NASA-CR-194342 

Contract NAGW-2792 


The AFEAS Contract and NASA Grant were awarded 
to Penn State in order to obtain real-time weather fore- 
casting support for the NASA AASE-II Project, which 
was conducted between October 1991 and March 
1992. Because of the ial weather sensitivities of 
the NASA ER-2 aircraft, AASE-II planners felt that 
public weather forecasts issued by the National 
Weather Service would not be adequate for mission 
planning purposes. A likely consequence of resorting 
to that medium would have been that scientists would 
have had to be at work by 4 AM day after day in the 
hope that the aircraft could fly, only to be frustrated by 
a great number of ‘scrubbed’ missions. Thus, the 
Pennsylvania State University was contracted to pro- 
vide real-time weather support to the AASE-II mission. 
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N94-13686/8/GAR MF A02 
ey Meteorological Organization, Geneva (Switzer- 
and). 

Manual on the Giobal Data-Processing System. 
Volume 1: (Annex 4 to the WMO Regulations) 
Global Aspects (1992 Edition). 

c1992, 104p WMO-485-V-1, ISBN-9-26-312485-X, 
ETN-93-94373 


The manual on the Global Data Processing System 
(GDPS), which was designed to facilitate cooperation 
in data processing between members, to specify obli- 
gations of members in the implementation of the World 
Weather Watch (WWW) GDPS, and to ensure ade- 
quate uniformity and standardization in the practices 
and procedures employed in achieving the aforemen- 
tioned, is presented. The manual consists of volumes 
1 and 2, which deal with global and regional aspects 
respectively. Volume 1 of the manual covers: organiza- 
tion and functions of the GDPS; data processing for 
real time uses; and data processing for nonreal time 
uses which contain ee material for the global 
aspects of the WWW GDPS. The regulatory material 
stems from recommendations of the Commission for 
Basic Systems (CBS) as well as from decisions taken 
by Congress and the Executive Council. This volume, 
on global aspects, forms part of the Technical Regula- 
tions and is referred to as Annex 4 to the Technical 
Regulations. 
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N94-13875/7/GAR 
Maryland Univ., College Park. 


PC A03/MF A01 


413,274 


Advanced Solid-State Array 
Data Collection during HAPEX-2 
Progress Report. 

C. L. Walthall, R. N. Halthore, C. Russell, P. W. 
Dabney, and J. R. Irons. May 93, 23p NAS 
1.26:194144, NASA-CR-194144 

Contract NAGW-3139 


oradiometer 


Data collection using the Advanced Solid-state Array 
Spectroradiometer (ASAS) a the Hydrologic At- 
mospheric Pilot Experiment in the Sahel (HAPEX-II 
Sahel) field campaign in the Republic of Niger, West 
Central Africa from 22 i to 19 Sep. 1992 is docu- 
mented. Details on the ASAS system such as the hard- 
ware, data collection methods, information on system 
calibration, and data processing procedures are in- 
cluded. The ASAS configuration deployed for HAPEX- 
ll Sahel contains several new components, including a 
new sensor array and pointing system. Because of 
this, new calibration procedures are being developed 
at the same time that the first ASAS images from 
HAPEX-II Sahel are being processed. These new cali- 
ao procedures will be documented in a future pub- 
ication. 
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N94-14071/2/GAR MF AO1 
ton Meteorological Organization, Geneva (Switzer- 
and). 

Manual on the Global Data-Processing System. 
Volume 2: Regional Aspects (1992 Edition). 

c1992, 45p WMO-485-V-2, ETN-93-94374 


The manual on the Global Data Processing System 
(GDPS), which was designed to facilitate cooperation 
in data processing between members, to specify obli- 
gations of members in the implementation of the World 
Weather Watch (WWW) GDPS, and to ensure ade- 
quate uniformity and standardization in the practices 
and procedures employed in achieving the aforemen- 
tioned, is presented. The manual consists of volumes 
1 and 2, which deal with global and regional aspects 
respectively. Volume 2 contains the regional and na- 
tional aspects of the WWW GDPS based on the prac- 
tices and procedures adopted by the regional associa- 
tions and by members concerned as well as relevant 
decisions of Congress, the Executive Council and the 
Commission for Basic Systems. This volume is divided 
into sections corresponding to the six regions of the 
World Meteorological Organization, namely: Africa, 
Asia, South America, North and Central America, 
south west Pacific, Europe. Each of these regions is 
divided into three parts: real time data processing (re- 
gional and national aspects); nonreal time processing 
(regional and national aspects); and monitoring of the 
GDPS (regional and national aspects). Data process- 
ing activities and meteorological services in the Ant- 
arctic are also covered. 
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N94-14073/8/GAR PC A07/MF A02 
Begeleidingscommissie Remote Sensing, Delft (Neth- 


erlands). 
Beleidscommissie Remote Sensing, Jaarversiag 
1991 came ae Report of the Netherlands Remote 


Annual Report, 1 991. 
1992, 138p ETN-93-93880 
Text in Dutch. original Contains Color Illustrations. 


aaa sensing techniques were used for meteoro- 

logical and ay ere po studies, mainly based on 
satelite data. A multiband SAR (Synthetic Aper- 
ture Radar) techniques were used for sea bottom map- 
ping. Satellite observations were combined with in situ 
measurements and a temperature model for a three 
dimensional temperature field of seas. Remote sens- 
ing techniques were used for the operational manage- 
ment and morphodynamic studies of the Wadden sea. 
Satellite data were used to establish land use data 
bases. Tropospheric trace gases were analyzed in the 
framework of climatological and environmental stud- 
ies. Meteosat measurements were used to establish 
mesoscale energy balances of Egypt and Bostwana. 
Several technological developments were performed. 
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N94-14074/6/GAR PC A11/MF A03 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 


March 1,1994 27 





ATMOSPHERIC SCIENCES 


Meteorological Data Collection, Analysis, & Weather Forecasting 


Circulation and Rainfall Climatology of a 10-Year 
(1979 - 1988) Integration with the Goddard Labora- 
for A General Model. 


i tim, and Y. C. Sud. Sep 93, pore tee 
1.15:104591, REPT-93B00105, NASA-TM-104591 
Contract RTOP 913-00-00 


. 10-year (1979-1988) integration of Goddard Labora- 

for Atmospheres (GLA GLA general circulation model 
( M) under A Model intercomparison 
Project (AMIP) is analyzed and ed with obser- 
vation. The first momentum fields of circulation varia- 
bles and also hydrological variables including precipi- 
tation, evaporation, and soil moisture are presented. 
Our goals are (1) to produce a benchmark documenta- 
tion of the GLA GCM for future model improvements; 
(2) to examine systematic errors between the simulat- 
ed and the observed circulation, precipitation, and hy- 
drologic cycle; (3) to examine the interannual variability 
of the simulated a e and compare it with ob- 
servation; and (4) to examine the ability of the model to 
capture the jor climate anomalies in response to 
events such as El Nino and La Nina. The 10-year mean 
seasonal and annual simulated circulation is quite rea- 
sonable compared to the analyzed circulation, except 
the polar regions and area of high orography. Precipi- 
tation over tropics are quite well simulated, and the 
signal of Ei Nino/La Nina episodes can be easily iden- 
tified. The time series of evaporation and soil moisture 
in the 12 biomes of the biosphere also show reasona- 
ble patterns compared to the estimated evaporation 
and soil moisture. 


413,275 

N94-14118/1/GAR PC A05S/MF A01 
— Meteorological Organization, Geneva (Switzer- 
and). 

CCL Working Group on Climate Data and its Rap- 


inal Report. 
Nov 92, 86p WCDMP-21, WMO-TD-523 
Presented at the Eleventh Session of the Commission 
for Climatology, Havana, Cuba, 15-26 Feb. 1993. 


This collection of the Working Group’s individual re- 
ports documents the progress being made in climate 
data management. The presented information in- 
cludes pilot projects for improving data quality and 
product distribution for climate system monitoring; sys- 
tematic monitoring of the global climate system; refer- 
ence climatological stations (RCS); global and regi 
baseline data sets for climate change studies; climate 
data management in ing countries; CLICOM 
(climate computing); INFOCLI - a valuable ap- 
proach to climate data sources; and climate related 
issues connected with the conversion of conventional 
meteorological stations to automatic ones. 
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N94-14135/5/GAR PC AO5/MF A01 
Deutsche Forschungsanstalt fuer Luft- und Raumfahrt, 
Oberpfaffenhofen (Germany). Hauptabt. Angewandte 


Datentechnik. 
Algorithmus Aus — 


lormation). 
3 — Aug 92, 85p DLR-FB-92-23, ETN-93- 
40 
Text in German. 


programs baie estown cloud duten- 
tion, cloud classification, and cloud analysis using 
AVHRR data. Both for the development and the verifi- 
cation, additional information is integrated (synopdata, 
digital elevation model). The fog detection will be car- 
ried out in two steps: after the separation of fog or low 
stratus from other clouds, land, and ocean, an attempt 
is made to separate fog from low stratus. The statisti- 
cal verification with ita shows that fog and low 
stratus are well detected only at radiation weather con- 
ditions. The described automatic method for the deter- 
mination of the cloud top heights of fog and low stratus 
does not work at ail times. 


413,277 
N94-14221/3/GAR 
(Order as N94-14209/8/GAR, PC A17/MF 
A04 


) 
National Aeronautics and Space Administration, 
Washington, DC. 
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TRMM System Overview and Status in the United 
States. 


J. S. Theon. 31 Mar 93, 3p 
In Science and T Agency, Asia-Pacific Isy 
Conference, Volume 2 nf 73-75. 


An overview of the mission development status of the 


the mission which were facilitated through ground- 
based radar data, precipitation data acquired in a vari- 
ety of field experiments including rain gage networks 
“ satellite observations, and = advance 

of the rainfall and ocesses); 
NASA research announcement of TRMM. algorithm 
development to incorporate the information available 
from the multiple sensors on TRMM, including Precipi- 
tation Radar (PR) and TRMM Microwave Imager (TMI); 
and the NASA TRMM Office and its activities are out- 
lined. Two instruments related to the rain measuring 
objectives of TRMM added at the r t of NASA, 
the Clouds and Earth’s Radiant Energy System 
(CERES), and the Lightning Imaging Sensor (LIS) are 
also outlined. 
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N94-14222/1/GAR 
(Order as N94-14209/8/GAR, PC A17/MF 


A04) 
National sees Development ncy of Japan, Tokyo. 
Trmm and Status. 
H. — st Mar 93, 4p 
In e and Aaency, Asia-Pacific Isy 
Conference, Volume 2 p 76-79. 


This report describes the TRMM (Tropical Rainfall 
Measuring Mission) related activities in Japan. Japan’s 

contributions to the TRMM project include develop- 
ment of PR (Precipitation Radar), launching the satel- 
lite into orbit, as well as data processing and distribu- 
tion. PR is the main sensor of the TR and will be 
the first spaceborne rain radar. Also, TRMM is the first 
foreign user satellite launched by a Japanese launch 
vehicle. This requires many works to coordinate the 
interface between the satellite and H-2 launch vehicle 
as well as Tanegashima launch facilities. 


413,279 
N94-14223/9/GAR 
(Order as N94-14209/8/GAR, PC A17/MF 
A04) 
National Aeronautics and Space Administration, 


a. VA. phe og bog esearch Center. 

’s = Energy —— 
(CERES) on on the Tropical Rainfall Measuring M 
sion (TRMM 


). 
S. L. Carman, and L. P. Kopia. 31 Mar 93, 4p 
In Science and Tech Agency, Asia-Pacific Isy 
Conference, Volume 2 p 80-83. 


An overview of the Clouds and the Earth’s Radiant 
Energy System (CERES) on the Tropi Rainfall 
Measuring Mission (TRMM), a joint U.S.Japan mis- 
sion, is presented. The structure and functions of the 
CERES instrument, which is a three-channel radiome- 
ter like the Earth Radiation Experiment (ERBE) 
scanner, and the absolute radiometric calibration facili- 
ty with a shortwave reference source and longwave 
calibration blackbodies which provide longwave cali- 
bration tracable to International Temperature Scale 
(ITS-90) are outlined. The CERES instrument with 
covers open, CERES sensor assembly, and CERES 
radiometric calibration chamber are shown. 
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N94-14224/7/GAR 

(Order as N94-14209/8/GAR, PC — 

) 

Ministry of Posts and Telecommunications, Tokyo 
TRAM Precipitation Rader Algorithan. 
K. Okamoto. 31 Mar 93, 4p 
In Science and Ti Agency, Asia-Pacific Isy 
Conference, Volume 2 p 84-87. 


The TRMM (Ti Ley Rainfall Measuring Mission) PR 
we jadar) algorithms have been studied by 

MM PR toon The radar products are classified 
and are shown according to the processing levels. The 
general processing structure suggests a primary divi- 
ee ee oe 
tistical The deterministic methods can be 
divided into backscattering and attenuation methods. 
Some candidate rain rate retrieval algorithms are intro- 


duced with their merits and demerits. The TRMM 
standard radar algorithms are also introduced accord- 
ing to the processing levels. 
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N94-14225/4/GAR 

(Order as N94-14209/8/GAR, PC A17/MF 

A04) 

Tokyo Univ. (Japan). Center for Climate System Re- 
search. 
Estimate of Sampling Errors of TRMM Rainfall Ob- 
servation by Using Radar-AMeDAS Composite 
Data. 
A. Sumi, R. Oki, and T. Oki. 31 Mar 93, 4p 
In Science and Technology Agency, Asia-Pacific Isy 
Conference, Volume 2 p 88-91. 


Errors of rainfall estimates due to TRMM (Tropical 
Rainfall Measuring Mission) satellite is estimated by 
using radar-AMeDAS (Automated Meteorological Data 
Acquisition System) composite rainfall data around 
Japan, which is a radar-rainfall estimate validated by 
dense surface rain-gauge network (AMeDAS). In this 
study, sampling errors of a monthly rainfall estimate 
due to TRMM radar measurement are estimated over 
the TRMM domain (500 km by 500 km) for two years, 
and it is concluded that the sampling error around 
Japan is about 20 percent, which is relatively larger 
than the previous studies. 
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N94-14226/2/GAR 
(Order as N94-14209/8/GAR, PC a 
04) 
Ministry of Posts and Telecommunications, Tokyo 
(Japan). Communications Research Lab. 
ter Airborne Rain Radar Development 
for TRMM Validation and TRMM-Follow-on Study. 
H. Kumagai, K. Okamoto, K. Nakamura, H. Hanado, 
and H. Horie. 31 Mar 93, 4p 
In Science and Technology Agency, Asia-Pacific Isy 
Conference, Volume 2 p 92-95. 


The overall feature of the new multiparameter airborne 
radar developed in the Communications Research 
Laboratory (CRL) is to provide the useful data for the 
TRMM (Tropical Rainfall Measuring Mission) algorithm 
development during pre-launch period and TRMM vali- 
dation experiments in the mission period. Both coher- 
ent radar system and full polarimetric capability, which 
are newly installed, will allow the microphysics in the 
precipitation to be extracted in great detail, which con- 
tributes the accurate rain retrieval in TRMM through 
both the development of algorithms and refined pre- 
cipitation model. The experiments using these capa- 
bilities will provide an opportunity to test candidate 
techniques for future rain radar missions. The system 
parameters, the block diagram, and signal to noise 
ratio per pulse of multiparameter airborne radar are 
shown. 


413,283 


N94-14228/8/GAR 

(Order as N94-14209/8/GAR, PC — 

04) 

National Aeronautics and Space Administration, 
Washington, DC. 
Future TRMM Folliow-on Mission. 
N. Fugono, and J. S. Theon. 31 Mar 93, 4p 
In Science and Technology Agency, Asia-Pacific Isy 
Conference, Volume 2 p 100-103. 


The basic concept of the TRMM (Tropical Rainfall 
Measuring Mission) follow-on mission to be developed 
aiming at its launch in 2000 for the data continuation 
from TRMM is discussed. The basic instruments and 
radar are rain radar, microwave radiometer, visible and 
infrared radiometer, CERES (Clouds and Earth’s Radi- 
ation Energy System) following those for TRMM, up- 
graded rain radar, and other new instruments if satel- 
lite bus limitations and also time and budget allow. The 
conceivable instruments for the TRMM follow-on mis- 
sion are: (1) cloud radar; (2) microwave sounder for 
water vapor and temperature profiling; (3) water vapor 
LIDAR (Laser Infrared Radar); and (4) wind LIDAR, but 
only microwave sounder and cloud lidar may remain 
pen to the tight time schedule. Power consumption 

a of radar and the orbit and concept of radar 
for TR follow-on mission are shown. 





413,284 
N94-14231/2/GAR 

(Order as N94-14209/8/GAR, PC — 

04) 

National Oceanic and Atmospheric Administration, 
Washington, DC. National Environmental Satellite, 
Data, and information Service. 
Climate Products from NOAA Operational Satel- 
lites. 
P. K. Rao, and A. Gruber. 31 Mar 93, 5p 
In Science and Technology Agency, Asia-Pacific Isy 
Conference, Volume 2 p 117-120. 


Significance of space-based observation in observing 
and understanding the nature of climate and global 
change is discussed. Although the current satellites 
are primarily designed for weather observation, the 
satellite measurements contain considerable informa- 
tion on climate and global change parameters. Infor- 
mation is available on sea surface temperature, sea 
ice, vegetation index, planetary radiation budget, 
clouds, ozone, aerosols, snow cover, and surface tem- 
perature. Examples of satellite derived products are as 
follows: (1) total cloud amount derived from operation- 
al geostationary satellites; (2) average snow cover 
over the Northern Hemisphere obtained from the 
NOAA polar orbiter satellite visible channel data; (3) 
the influence of the Mt. Pinatubo aerosols obtained by 
comparing satellite derived Sea Surface Temperature 
(SST) anomaly distribution with the ship data; (4) total 
ozone distribution over the South Pole; and (5) the 
total ozone amount over the Southern Hemisphere. 


413,285 
N94-14232/0/GAR 

(Order as N94-14209/8/GAR, PC A17/MF 

A04) 

Institute of Disaster and Earth Sciences, Ibaraki 
(Japan). 
Seasonal Change of the Land-Surface Tempera- 
ture over Asian Continent Derived from GAC Data 
on NOAA-11 AVHRR. 
K. Nakane. 31 Mar 93, 4p 
In Science and Technology Agency, Asia-Pacific Isy 
Conference, Volume 2 p 122-125. 


Seasonal change of monthly mean air temperature 
over the Asian Continent, which are derived from the 
regional image data extracted from NOAA-11 AVHRR 
(Advanced Very High Resolution Radiometer) GAC 
(Global Area Coverage) data using the new regression 
equation are presented. The regression equation con- 
sists of three explanatory variables, which are the data 
of the split window channels and a cosine of the zenith 
distance. This regression equation is applicable 
through a year, and the multiple correlation coeffi- 
cients of the derived regression equations were aimost 
more than 0.9. The standard deviation errors were 
within 2 C. 


413,286 
N94-14243/7/GAR 

(Order as N94-14209/8/GAR, PC A17/MF 

A04) 

Chiba Univ. (Japan). Remote Sensing and image Re- 
search Center. 
Effects of Typhoon on TOMS Data. 
N. Takeuchi, F. Hiruma, and K. Tsuchiya. 31 Mar 93, 
4p 
In Science and Technology Agency, Asia-Pacific Isy 
Conference, Volume 2 p 177-180 


Ozone distribution around typhoons in the area bound- 
ed by the latitude and longitude lines 18 N/55 N, 105 
E/160 E was studied in the typhoon seasons (July to 
October) during the period 1979 through 1989. Based 
on the analysis of TOMS (Total Ozone Mapping Spec- 
trometer) data, the signature (pattern of the ozone 
concentration) is classified as follows: (1) CD (Central 
Dense)-type--larger ozone concentration in the center 
surrounded by less concentrated area in the shape of 
moat around a castle; (2) N-type--similar to CD-type, 
however, lacking the central part; and (3) S (Spiral)- 
type--ozone concentration is in the form of spiral con- 
verging into the center. Statistical results of the analy- 
sis, such as the numbers of ozone signature in the sub- 
ject study period and tendency or strengthening and 
weakening the typhoon are outlined. 


413,287 

N94-14498/7/GAR PC A03/MF A01 
National Oceanic and Atmospheric Administration, 
Washington, DC. 


Summary of the NOAA/NESDIS Workshop on De- 
velopment of a Global Satellite/in aitu Environ- 
mental Database. 

K. P. Gallo, and D. A. Hastings. Aug 93, 21p NOAA- 
TR-NESDIS-72 

Workshop Held in Camp Springs, MD, 9-11 Sep. 1992. 


A Workshop was convened 9-11 Sep. 1992, at the 
NOAA Science Center, Camp Springs, Maryland, to 
discuss the development of a Global Satellite/In Situ 
Environmental Database (original workshop title ‘Com- 
prehensive Satellite/In Situ Climate Data Product’) 
that would address the requirements of the climate 
modeling and diagnostics communities. The objectives 
of the workshop included review of the current prod- 
ucts of the National Environmental Satellite, Data, and 
Information Service (NESDIS) and development of 
recommendations and requirements for a combined 
ny and surface (in situ) global climatology data 

Lor of approximately 35 individuals that repre- 
peer the operational satellite measurements, cli- 
mate modeling, and climate diagnostic communities 
participated in the workshop. The candidate data sets 
for inclusion in the Environmental Database included 
operational satellite products and, potentially, in situ 
data. Operational products discussed included Satel- 
lite Derived Atmospheric Soundings, Snow Cover, Sea 
Ice, Vegetation Index, Sea Surface Temperature, 
Ozone, Aerosols, and Planetary Radiation Budget 
Data Sets. 


413,288 


N94-14546/3/GAR PC A13/MF A03 

Freie Univ., Berlin (Germany). Inst. fuer Meteorologie. 

Meteorologische Abhandlu Neue Folge Serie 

a Monographien. Band 6, Heft 4: Modellierung der 

Waermefiuesse AM Erdboden MIT Berueck ti- 
ung von Vegetation (Meteorol | Data, New 

a Monographs. Volume 6, No. 4: Modeliza- 

tion of Heat Fluxes at Earth Ground with Consider- 

ation of Vegetation). 

Ph.D. Thesis. 

K. Bluemel. cJun 92, 291p ETN-93-94169 

Contract BMFT-07-KF-114-6 

Text in German. 


A 1-dimensional SVAT-model (Soil Vegetation Atmos- 
phere Transfer Model) is presented. It is composed of 
three coupled submodels: a multilayer soil model, a 
vegetation model, and a multilayer model of the plane- 
tary boundary layer. The complete model can also be 
run without the planetary boundary model if wind, hu- 
midity, and temperature are prescribed at the upper 
boundary of the vegetation model. An additional driv- 
ing force is the absorbed solar and atmospheric long- 
wave radiation. The output are among other things the 
turbulent sensible and latent heat fluxes, the leaf tem- 
perature, profiles of soil temperature and soil water 
content and, if coupled with the boundary model, pro- 
files of potential temperature, specific humidity and 
wind. The vegetation model is based upon the BATS 
(Biosphere Atmosphere and Transfer Scheme) model, 
in which many improvements and extensions were im- 
plemented. As for the soil, the equations of water and 
heavy transfer are solved. The model equations of the 
planetary boundary layer consist of Ekman equations 
and the balance equations for enthalpy and water 
vapor. To verify the model, the output is compared with 
data sampled in the field. The case of dense vegeta- 
tion and relatively humid soil for three sunny days is 
treated. Altogether very good agreement is found. 


413,289 


N94-14662/8/GAR 

(Order as N94-14654/5/GAR, PC a 
Texas Univ., Austin. Electrical Engineering Research 
Lab. 
Large-Scale Rainfall Diversity for ACTS. 
H. P. Lin, and W. J. Vogel. 1 Aug 93, 5p 
In JPL, Proceedings of the Seventeenth NASA Propa- 
gation Experimenters Meeting (Napex 17) and the Ad- 
vanced Communications Technology Satellite (Acts) 
Propagation Studies Miniworkshop p 87-91. 


From the NOAA 15 minute precipitation file for the i. 
data were selected for a set of 23 stations spannii 

5 year period. The selection covers the spot beam 
cations for ACTS and the propagation experiment 
sites. There is a 2 percent probability of having any 
simultaneous rain at 3 or more stations, but this re- 
duces to less than 0.001 percent at a rainfall rate of 40 
mm/hr. 


413,292 


ATMOSPHERIC SCIENCES 
Meteorological Data Collection, Analysis, & Weather Forecasting 


413,290 
N94-14663/6/GAR 
(Order as N94-14654/5/GAR, PC A15/MF 


A03) 
Johns —— Univ., Laurel, MD. 
Rain Rate Duration Statistics Derived from the 
Mid-Atlantic Coast Rain Gauge Network. 
J. Goldhirsh. 1 Aug 93, 11p 
Contract N00039-91-C-0001 
In JPL, Proceedings of the Seventeenth NASA Propa- 
gation Experimenters Meeting (Napex 17) and the Ad- 
vanced Communications Technology Satellite (Acts) 
Propagation Studies Miniworkshop p 93-103. 


A rain gauge network comprised of 10 tipping bucket 
rain gauges located in the Mid-Atlantic coast of the 
United States has been in continuous operation since 
June 1, 1986. Rain rate distributions and estimated 
slant path fade distributions at 20 GHz and 30 GHz 
covering the first five year period were derived from 
the gauge network measurements, and these results 
were described by Goldhirsh. In this effort, rain rate 
time duration statistics are presented. The rain dura- 
tion statistics are of interest for better understanding 
the physical nature of precipitation and to present a 
data base which may be used by modelers to convert 
to slant path fade duration statistics. Such statistics 
are important for better assessing optimal coding pro- 
cedures over defined bandwidths. 


413,291 
N94-14664/4/GAR 
(Order as N94-14654/5/GAR, PC A15/MF 


A03) 
Oklahoma Univ., Norman. 
Rain-Rate Data Base Development and Rain-Rate 
Climate Analysis. 
R. K. Crane. 1 Aug 93, 24p 
In JPL, Proceedings of the Seventeenth NASA Propa- 
gation Experimenters Meeting (Napex 17) and the Ad- 
vanced Communications Technology Satellite (Acts) 
Propagation Studies Miniworkshop p 105-128. 


The single-year rain-rate distribution data available 
within the archives of Consultative Committee for 
international Radio (CCIR) Study Group 5 were com- 
piled into a data base for use in rain-rate climate mod- 
eling and for the preparation of predictions of attenu- 
ation statistics. The four year set of tip-time sequences 
provided by J. Goldhirsh for locations near Wallops 
Island were processed to compile monthly and annual 
distributions of rain rate and of event durations for in- 
tervals above and below preset thresholds. A four-year 
data set of tropical rain-rate tip-time sequences were 
acquired from the NASA TRMM program for 30 
gauges near Darwin, Australia. They were also proc- 
essed for inclusion in the CCIR data base and the ex- 
panded data base for monthly observations at the Uni- 
versity of Oklahoma. The empirical rain-rate distribu- 
tions (edfs) accepted for inclusion in the CCIR data 
base were used to estimate parameters for several 
rain-rate distribution models: the lognormal model, the 
Crane two-component model, and three parameter 
model proposed by Moupfuma. The intent of this seg- 
ment of the study is to obtain a limited set of param- 
eters that can be mapped —_— for use in rain at- 
tenuation predictions. If the of the distribution can 
be established, then perhaps available climatological 
data can be used to estimate the parameters rather 
than en of rain-rate observations to set the 

parameters. The two-component model provided the 
best fit to the Wallops Island data but the Moupfuma 
model provided the best fit to the Darwin data. 


413,292 
N94-14707/1/GAR PC A06/MF A02 
Freie Univ., Berlin (Germany). Inst. fuer Meteorologie. 
Meteorologische Neue F Serie 
a . Band 6, Heft 3: Die immung 
des E von Hohen Wolken Auf das Strah- 
eld und Auf das Klima durch Analyse von 
NO AVHRR-Daten ( Data, New 
Series a Volume 6, No. 3: Estimation 
of Influence of High Clouds in the Radiation Field 
and the Climat by Analysis of Noaa Avhrr Data). 
Ph.D. Thesis. 
F. H. Berger. c1992, 123p ETN-93-94170 
Contracts BMFT-513-8320-KF-10110, BMFT-07-KFT- 
38/3 


Text in German. 


The influence of clouds on the radiation field and on 
climate is a over the North Sea by my wg 
NOAA AVHRR (Advanced Very High Resolution Radi- 
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ometer) data. The main interest is on high clouds due 
to their ambivalent behavior in the radiation field. The 
first step was an accurate detailed cloud classification 
based on the infrared likelihood method. A further step 
is the determination of optical properties of high 
clouds. The derived information was applied to caicu- 
late the cloud-climate efficiency at the top of atmos- 
phere and at the surface. The analysis of the data set 
shows that the monthly mean cloud forcing of Oct. 
1990 is larger than in Oct. 1989 due to a larger amount 
of high clouds and less low level clouds in the North 
Sea. A first approach of a comparison of the increasing 
cloud forcing (heating of the Earth atmosphere 
system) and an analysis of the relative topography 
300/850 hPa shows that the increase of the cloud 
forcing is well correlated with an increase of the tem- 
perature in this layer. The deviation from the long term 
mean of the pressure or temperature shows the same 
behavior. 


413,293 
N94-14709/7/GAR PC A08/MF A02 
Max-Planck-Inst. fuer Meteorologie, Hamburg (Germa- 


ny). 
Simulation of the Present-Day Climate with the 
> 1 enaeame a tetera att mamta 


E. Roeckner, K. Arpe, L. a=. S. Brinkop, and 
L. Duemenil. Oct 92, 167p REPT-93, ETN-93-94191 
Contract BMFT-07-KFT-05/6 


A detailed description of the third generation atmos- 
pheric general circulation model ECHAM is presented. 
The climatology of ECHAMS, as simulated at low and 
high resolution (T21 and T42, respectively), is com- 
pared with ECMWF (European Center for Medium 
range Weather Forecasts) analyses (1981 to 1990) 
and also with the climatology of two earlier low resolu- 
tion versions ECHAM1 and ECHAM2. At low resolu- 
tion, the impact of the improved model physics is evi- 
dent primarily in the simulated time-mean state which 
is more successfully reproduced by the more recent 
model versions, particularly by ECHAM3. The impact 
of increased horizontal resolution can be identified not 
only by a generally improved time-mean circulation, 
particularly in the southern hemisphere, but most sig- 
nificantly by the increased level of high frequency vari- 
ability. In the low frequency range, however, the impact 
of increased horizontal resolution is modest, and all 
models fail to reproduce the observed level of low fre- 
quency intraseasonal variability. 


413,294 
N94-15894/6/GAR 
(Order as N94-15886/2/GAR, PC A19/MF 
A04) 
Ministry of Posts and Telecommunications, Tokyo 
(Japan). Communications Research Lab. 
TRMM Radar. 


K. Okamoto. 28 May 93, 7p 
In JPL, Proceedings of the Third Spaceborne Imaging 
Radar Symposium p 119-125. 


The results of a conceptual design study and the per- 
formance of key components of the Bread Board 
Model (BBM) of the Tropical Rainfall Measuring Mis- 
sion (TRMM) radar are presented. The radar, which 
operates at 13.8 GHz and is designed to meet TRMM 
mission es, has a minimum measurable rain 
rate of 0.5 mm/h with a range resolution of 250 m, a 
horizontal resolution of about 4 km, and a swath width 
of 220 km. A 128-element active phased array system 
is adopted to achieve contiguous scanning within the 
swath. The basic characteristics of BBM were con- 
firmed by experiments. The development of EM start- 
ed with the cooperation of NASDA and CRL. 


413,295 
PB94-115037/GAR PC A05/MF A01 
— Center for Atmospheric Research, Boulder, 


Diagnosis and Sensitivity of the 200 hPa Circula- 
tion in NCAR Community Climate Models. 


Technical afl 

M. P. Hoerli L. DeHaan, and J. W. Hurrell. Sep 
93, 76p NCA TN 394+STR 

Prepared in cooperation with Cooperative Inst. for Re- 
search in Environmental Science, Boulder. 

— by National Science Foundation, Washington, 


The purpose of this report is to determine the nature of 
systematic errors in several different seasonal cycle 
versions of the National Center for Atmospheric Re- 
search (NCAR) Community Climate Models (CCMs) 
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and to assess the dynamical impact of such errors on 
climate perturbation studies. Our diagnosis focuses on 
the seasonal mean December-January-February 
(DJF) 200 hPa circulation and evaluates the sensitivity 
of that flow to anomalous tropical forcing. Other fea- 
tures of the CCM climatologies for January and July, 
including the mass fields and hydrologic cycle, are 
evaluated in Hurrell et al. (1993). 


413,296 

PB94-116845/GAR PC A03/MF A01 
National Weather Service, Silver Spring, MD. Tech- 
niques Lab. 


Decoding Satellite Cloud Products. 
R. A. Beasley. Oct 93, 21p NOAA-NWS-TDL-CP-93-3 
See also PB94-112042. 


Procedures for decoding satellite cloud data (satellite 
cloud ~e~ SCPs) using the program SCPDEC are 
described. The decoded data are outputted to a real 
time disk operating system file known as SCPDATA. 
The SCPs are part of the t designed to aug- 
ment the National Weather Service’s automated sur- 
face observation system, which cannot detect clouds 
higher than 12,000 feet above ground level. Data flow 
and program relationships from initiation to the writing 
of each decoded observation are illustrated. 


413,297 

PB94-121191/GAR PC A07/MF A02 

National Oceanic and Atmospheric Administration, 

Boulder, CO. Environmental Technology Lab. 

Algorithm to Derive — — and Hu- 
and Space-Based 


Technical memo. 

B. B. Stankov, D. Kim, J. A. Schroeder, and J. C. 
Reynolds. Oct 93, 134p NOAA/TM-ERL-ETL-234 
See also PB91-183111 and PB92-129931. 


An integrated sounding system algorithm that com- 
bines profile data from ground-based and space- 
based remote sensors in a physically realistic manner 
in real-time is described. The resultant composite pro- 
files of temperature and humidity are more accurate 
deeper portion of the atmosphere than those 
obtained with either the space- or ground-based sys- 
tems alone. Data from radio-acoustic sys- 
tems, microwave radiometers, lidar ceilometers, stand- 
ard surface meteorological instruments, and commer- 
cial aircraft reports, are combined into a first guess 
temperature and humidity profiles using a statistical re- 
gression. The first is then used in a physical re- 
trieval algorithm to obtain final temperature and humid- 
ity profiles using polar orbiting satellite radiometric 
data. The a is applied in two examples of real 
measurements in the Denver, Colorado, area and the 
results are compared with nearby radiosonde data. 


PC A07/MF A02 


Policy implications of 

©1991, 140p ISBN-0-309-04440-5 

See also N92-17982. Library of Congress catalog card 
no. 91-8977. 


Contents: Background; The Greenhouse Gases and 
Their Effects; Policy Framework; Adaptation; Mitiga- 
tion; International Considerati and 


and Membership Lists for Effects, Mitigation, and Ad- 
aptation Panels. 


413,299 

PB94-859501/GAR PC NO1/MF NO1 

NERAC, Inc., Tolland, CT. 

Carbon Dioxide and Climate. (Latest citations from 

Pollution Abstracts). 

Published . 

Dec 93, 250 citations 

Updated with each order. PB92-855857. 

Prepared in Secon with Scientific Ab- 
stracts, Washington, DC. yt) in part <= Nation- 

al Technical Information Service, Springfield, V. 


The bibliography contains citations concerning ri 

search, Se and enahyaee of Ooo eetalinabip 
between changes in atmospheric carbon dioxide and 

changes in climate. Topics include the 

effect, global climatic models, and climatic effects 


from combustion of fossil fuels. Monitoring of carbon 
dioxide is reported for global observations and special 
polar region observations. Some studies examine the 
differences in climatic variations caused by anthropo- 
genic causes versus natural causes, such as plants 
and the ocean reservoir. (Contains 250 citations and 
includes a subject term index and title list.) 


Meteorological Instruments & 
Instrument Platforms 


413,300 

AD-A272 505/9/GAR PC AO5/MF A01 
Navai Postgraduate School, Monterey, CA. 

Validation of the Design of a High Resolution All- 
Reflection Michelson Interferometer for Atmos- 


Eeewre thesis. * 


S. M. Carlson. Jun 93, 85p 


The 
flection 
spectroscopy was analyzed using ray tracin = tech- 
niques. This interferometer produces an interference 
pattern whose spatial frequency is wavelength de- 
pendent. The instrument is intended for remote obser- 
vations of the atomic oxygen triplet emission line pro- 
file at 1304 A in the ti e from sounding 
— or satellite platforms. The device was modeled 
the PC-based ray tracing application, DART, and 
analyzed through fourier techniques using the 
PC with Windows version of the Interactive Data Lan- 
guage (IDL). Through these methods, instrument reso- 
lution, resolving power, and bandpass were deter- 
mined. An analysis of the effects of aperture size and 
shape on instrument performance was also conduct- 
ed. Spectroscopy, Interferometer, Michelson interfer- 
ometer. 


in of a high resolution Plane Grating All-re- 
ichelson Interferometer for ionospheric 


413,301 

N94-13949/0/GAR PC A06/MF A02 
Norwegian Defence Research Establishment, Kjeller 
Rocket-Borne Lidar for Studies of the Middle At- 


mosphere. 
T. Eriksen. 19 Oct 92, 105p FFI/RAPPORT-92/7034, 
ETN-93-93977 


The design of an engineering model for a rocketborne 
instrument for density measurements in the middle at- 
mosphere is described. Such measurements are es- 
sential for the of the energy budget and dy- 
namics in the atmosphere. Rocketborne measure- 
ments are a line of research which may improve the 
accuracy of the density resolution. Resolution caicula- 
tions are executed for three available transmitters. Dif- 
ferent receiver systems and detectors are discussed. 
Digital and analog signal processing techniques are 
considered. Analog signal processing with precision 
components is preferred due to a high signal rate. A 
complete description of the electronics is included. 


413,302 
N94-15140/4/GAR PC A02/MF A01 

Aeronautics and Space Administration, 
He ool VA. Langley Research Center. 

Windshear Radar 1992 Flights: Trans- 

mitter Power and Receiver Gain Stability. 
A. |. Mackenzie. Aug 93, 10p NAS 1.15:108997, 
NASA-TM-108997 
Contract RTOP 505-64-12-02 


the 1992 NASA airborne Doppler windshear 
its, radar calibrations were performed prior to 


i 


show that the average transmitter power in 

radar mode 6 was 186 watts, with a standard deviation 
high power amplifier gain was 

At the bandwidth setting, the receiver 
231 J ‘8. wt. at the narrow IF bandwidth 
gain was 121.8 dB. The receiver system 
at the receiver input was -107.0 dBmw 
IF bandwidth and -107.9 dBmw using 

bandwidth. In radar mode 7, the receiver 

same as in mode 6. However, the receiv- 
in mode 7 was about 2.5 dB less using the 

wide IF  bandwadth and 2.0.08 less using the narrow IF 
bandwidth. The R/T unit flown in 1992 had also been 
flown the previous year when it produced comparable 
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results. This technical memorandum was written as a 
follow-up to NASA TM-107589 (June 1992), which de- 
scribes similar radar calibrations performed during the 
1991 windshear radar flight experiments. 


413,303 

N94-15444/0/GAR PC A05/MF A01 

Clemson Univ., SC. Dept. of Electrical anc Computer 

Engineering. 

Designing Clutter Rejection Filters with Complex 

— for Airborne Pulsed Doppler Weather 
“4 

Final Technical Report No. 16. 

D. A. Jamora. Oct 93, 82p NAS 1.26:4550, DOT/ 

FAA/RD-93/24, NASA-CR-4550 

Contracts NAG1-928, RTOP 505-64-12-02 


Ground clutter interference is a major problem for air- 
borne pulse Doppler radar operating at low altitudes in 
a look-down mode. With Doppler zero set at the air- 
craft ground speed, ground clutter rejection filtering is 
typically accomplished using a high-pass filter with real 
valued coefficients and a stopband notch centered at 
zero Doppler. Clutter spectra from the NASA Wind 
Shear Flight Experiments of 1991-1992 show that the 
dominant clutter mode can be located away from zero 
Doppler, particularly at short ra dominated by * 
delobe returns. Use of digital notch filters with 

valued coefficients so that the stopband notch can be 
located at any Doppler frequency is investigated. Sev- 
eral clutter mode tracking algorithms are considered to 
estimate the Doppler frequency location of the domi- 
nant clutter mode. From the examination of night data, 
when a dominant clutter mode away from zero Doppler 
is present, complex filtering is able to significantly in- 
crease clutter rejection over use of a notch filter cen- 
tered at zero Doppler. 


Physical Meteorology 


413,304 
DE93017254/GAR PC A08/MF A02 
Battelle Washington Operations, DC. 

Travel to France for meeting on cloud and radi- 
pag t studies. Foreign trip report, May 8-- 
15,1 x 

W. T. Spaeth. 15 Jun 92, 155p DOE/FTR-93017254 
Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


The purpose of the travel was to represent and 
present a status report on the Department of Ener: —_ 
(DOE) Atmospheric Radiation Measurement (ARM) 
program, and in particular, the ARM Data Ma 

System, to the Ninth Session of the Internati Satel- 
lite Cloud Climatology Program (ISCCP) Working 
Group on Data Management. The Agenda for the 
Meeting is included. 


413,305 

N94-13672/8/GAR PC A03/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Climatic Change Due to Land Surface Alterations. 
S. H. Franchito, and V. B. Rao. 1992, 38p INPE- 
5495-PRE/1786 


A primitive equations global zonally averaged climate 
model is developed. The model includes biofeedback 
mechanisms. For the Northern Hemisphere the para- 
meterization of biofeedback mechanisms is similar to 
that used by Gutman et al. For the Southern Hemi- 
sphere new parameterizations are derived. The model 
simulates reasonably well the mean annual zonally 
averaged climate and geobotanic zones. Deforest- 
ation, desertification, and irrigation experiments are 
performed. In the case of deforestation and desertifi- 
cation there is a reduction in the surface net radiation, 
evaporation, and precipitation and an increase in the 
surface temperature. In the case of irrigation experi- 
ment opposite changes occurred. In all the cases con- 
sidered the changes in evapotranspiration overcome 
the effect of surface albedo modification. In all the ex- 
~~ changes are smaller in the Southern Hemi- 
sphere 


413,3 
No4-13709/8/GAR 
Alabama Univ. in Huntsville. 


PC A01/MF A01 


Develop Research Pian for Use of ATLAS Data. 
Final Report. 

M. Newchurch. 7 Aug 92, 3p NAS 1.26:194338, 
UAH-5-32734, NASA-CR-194338, REPT-136 
Contract NAS8-36955 


This contract study is devoted to performing atmos- 
pheric photochemical a esearch in conjunc- 
tion with the ATLAS missions. purpose of the work 
was to provide scientific understanding of the strato- 
spheric chemical measurements ormed by the 
suite of ATLAS instruments. Photochemical model 
studies of the stratosphere were performed. SAGE 
ney Dobson Umkehr ozone measurements were stud- 


413,307 

N94-13816/1/GAR PC A03/MF A01 
a Astrophysical Observatory, Cambridge, 
Measurement of HO2 and Other Trace Gases in the 
Stratosphere we a wy Resolution Far-infrared 


Semiannual Report Amy 32, 1 Jan. - 30 Jun. 1993. 
W. A. Traub, K. V. Chance, D. G. Johnson, K. W. 
Jucks, and S. C. Wofsy. Aug 93, 26p NAS 
1.26:194175, NASA-CR-194175 

Grant NSG-5175 


This report covers the time period 1 January 1993 to 
30 June 1993. During this reporting period we had our 
third Upper poe be eaten. | Satellite (UARS) 
correlative balloon flight and submitted the results 
from this flight to the Central Data Handling Facility 
(CDHF). We made a number of improvements in our 
data processing software in preparation for a new 
analysis of our old balloon data sets. Finally, we con- 
tinue to analyze the data obtained during the second 
Airborne Arctic Stratospheric Expedition (AASE 2). 


413,308 
N94-13969/8/GAR PC A01/MF A01 
California Inst. of Tech., Pasadena. 

—e and Transport in a Multi-Dimensional 


pene Performance Report. 

Y. L. Yung. 1993, 5p NAS 1.26:194425, NASA-CR- 
194425 

Contract NAGW-413 


The focus of our research program is the achievement 
of a quantitative understanding of the spatial distribu- 
tion and temporal variation of chemical species in the 
terrestrial middie atmosphere, with emphasis on 
ozone. Although not directed at assessments of an- 
thropogenic impacts, our activities contribute to a re- 
finement of model descriptions of chemical and dy- 
namical processes that are needed for assessment 
tasks. A unique feature of our research effort is a close 
interaction with the chemical kinetics group at JPL and 
the field measurement groups at JPL. The principal 
tools used in our investigations are |-D and 2-D photo- 
chemical models. The advective component of the 
meridional transport in these models is approximated 
by the diabatic circulation, which is derived diagnosti- 
cally from the net radiative heating rates. We are de- 
veloping accurate radiative transfer algorithms to find 
the net heating rates and the diabatic circulation for 
use in the 2-D model. 


413,309 

N94-14189/2/GAR PC A07/MF A02 
Deutsche Forschungsanstalt fuer Luft- und Raumfahrt, 
= (Germany). Hauptabt. Systemanalyse Raum- 


ueber Dem Ozean (Water-Vapour, Total Water and 
Rainrate from Passive Microwave Satellite Data 
over Ocean). 

Ph.D. Thesis. 

P. Bauer. Dec 92, 135p DLR-FB-92-37, ETN-93- 
93964 

Text in German. original Contains Color Illustrations. 


A radiative transfer model is developed for the simula- 
tion of millimeter wavelength radiances emerging from 

and precipitating atmospheres over oceans 
and different land surfaces. The model fully accounts 
for iple scattering as well as for polarization effects 
caused by hydrometeors and the surface. A sensitivity 
analysis for the estimation of the influence of different 
surface types on the emitted radiation is carried out. 
For land surfaces only the variation of the vertical com- 
ponent of the emitted radiation with the surface condi- 


413,312 
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tions is small enough to be used for the retrieval of 
atmospheric parameters. A global set of 340 atmos- 
pheric radiosondes is used in order to simulate the 
dual polarized radiometer signals as measured in all 
spectra channels of the ial Sensor Microwave 
imager (SSM/1). An error analysis of the effect of spa- 
tial inhomogeneity on the retrievals shows no system- 
atic impact of fractional cloud and rain coverage within 
a pixel, except for water vapor, because of droplet ab- 
sorption becoming effective also at frequencies of 
water vapor absorption. The retrieval algorithms are 
applied to SSM/I passive microwave soundings of 
Aug. 1987 for global maps of water vapor, precipitation 
and total water content. A preliminary comparison with 
surface climatologies, satellite measured rainrate from 
infrared soundings and an experiment with a general 
circulation model shows that the values are reliable 
within the range of sampling errors. 


413,310 
N94-14218/9/GAR 

(Order as N94-14209/8/GAR, PC A17/MF 

A04) 

National Inst. for Environmental Studies, Tsukuba 
(Japan). 
Spectroscopic Method and Data Reduction Algo- 
rithm for Laser Long-Path Absorption Measure- 
ments Using RIS. 
N. Sugimoto, A. Minato, and Y. Sasano. 31 Mar 93, 
4 


p 
in Science and Technology Agency, Asia-Pacific Isy 
Conference, Volume 2 p 59-62. 


The measurement and data reduction method of the 
ground system for the experiment on earth-satellite- 
earth laser long-path absorption of atmospheric trace 
species with the Retroreflector In-Space (RIS), which 
is to be carried onboard the Advanced Earth Observ- 
ing Satellite (ADEOS), is presented. The ground 
system for the RIS experiment, atmospheric transmis- 
sion spectrum and laser lines for measurement of 
ozone and CFCI2, target molecules and CO2 laser 
lines, simulated return signal in the ozone measure- 
ment at a laser energy of 100 mJ/pulse and a laser 
beam divergence of 0.1 mr, and ozone profile retrieved 
from the simulated signal are shown. 


413,311 
N94-14219/7/GAR 
(Order as N94-14209/8/GAR, PC A17/MF 


A04) 
Kanazawa Inst. of Tech. (Japan). 
a and Analysis of Airborne 
ata. 


Y. Kawata, M. Takizawa, and T. Kusaka. 31 Mar 93, 
4 


p 
In Science and Technology Agency, Asia-Pacific Isy 
Conference, Volume 2 p 63-66. 


An overview of data processing and data analysis of 
the airborne version of the Polarization and Directiona- 
lity of Earth Reflectances (POLDER) is presented. 
Processing and analyzing airborne POLDER data over 
the sea and the land, measured polarization data con- 
tains more optical information on atmospheric parti- 
cles than on the sea or ground objects. Comparison 
between the data obtained over the Mediterranean 
sea and models is shown. 


413,312 
N94-14227/0/GAR 

(Order as N94-14209/8/GAR, PC A17/MF 

A04) 

National Aeronautics and Space Administration, 
Washington, DC. 
Space Measurements for Determining the Earth's 
E and Water Cycles. 
J.C. bodge. 31 Mar 93, 4p 
In Science and Technology Agency, Asia-Pacific Isy 
Conference, Volume 2 p 96-99. 


This report describes the increasing number of space 
data sets which are becoming available from current 
satellite sensors and which may be used to study the 
earth's global energy and water cycles. An attempt will 
be made to point out those aspects of each cycle 
which can be measured well globally and those com- 
ponents which still have large uncertainties. In the 
process of explaining the cycles, consideration will be 
= to the flux data from the Earth Radiation Budget 
— (ERBE); the cloud observations from the 
go lobal set of satellites participation in the International 
tellite Cloud Climatology Project (ISCCP); the water 
vapor, precipitation, and cloud liquid water observa- 
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tions from the passive microwave radiometer named 
the Special Sensor Microwave Imager (SSM/I); and 
sea-surface t tures from the Advanced Very 
High Resolution Radiometer (AVHRR). Some of these 
data are currently available thr NOAA/NESDIS 
(National Environmental Satellite, Data, and informa- 
tion Service) and/or NASA Distributed Active Archive 
Centers (DAAC’s) or in CD-ROM data sets. Others will 
soon be available as part of the on NASA/ 
NOAA Pathfinder Data Set Program. report will 
conclude with a description of the additional value 
which will be obtained from the Tropical Rainfall Meas- 
———— jon (TRMM) and Earth Observation Satellite 
(EOS) data in terms of attempting to understand the 
global cycles as well as trying to detect significant 
changes or trends over longer periods. 


413,313 
N94-14229/6/GAR 

(Order as N94-14209/8/GAR, PC aa 

04) 

Tokyo Univ. (Japan). Center for Climate System Re- 
search. 
Remote Sensing of Low Level Cloud Optical Char- 
acteristics. 


T. Nakajima, and T. Hayasaka. 31 Mar 93, 4p 
In Science and Technology Agency, Asia-Pacific Isy 
Conference, Volume 2 p 107-110. 


Remote sensing of cloud microphysics is studied 
making use of spectral solar reflection data. Statistics 
of retrieved cloud microphysical quantities is further 
used to evaluate climatic impact of cloud field change 
in the course of anthropogenic contamination of at- 
mosphere. Case studies of marine stratocumulus 

ied Cloud Condensa- 


area, modulated by forest fire, showed different re- 
sponse of clouds to CCN i This difference 
comes from the difference in CCN concentration in the 
— atmosphere and drizzle particle concentration 
in clouds. 


413,314 
N94-14233/8/GAR 
(Order as N94-14209/8/GAR, PC A17/MF 


A04) 
National Oceanic and A Administration, 


See Se Research Lab. 
Earth Budget, Cioud, and Aerosol Pa- 
rameters Derived from AVHRR and TOVS Meas- 


urements. 

H. Jacobowitz, and L. L. Stowe. 31 Mar 93, 4p 

In Science and T: , Asia-Pacific isy 
Conference, Volume 2 p 126-129. 


Since 1974, the Earth’s Radiation Budget (ERB) has 
been estimated almost continually from the NOAA 
polar satellites. The current capabilities with the Ad- 
vanced Very High Resolution Radiometer (AVHRR) 
and future use of multichannel TIROS tional Ver- 
tical Sounder (TOVS) observations are . Two 
bilty, one using the AVHRI and the other ueng the 
the AVHRR and the other using the 
discussed. Over the last few years, 
po be thickness has been monitored 
using AVHRR observations. The dramatic spreading of 
the aerosols from the Mt. Pinatubo voicano as it even- 
tually encircled the globe is demonstrated. 


413,315 
N94-14234/6/GAR 
(Order as N94-14209/8/GAR, PC — 
) 
National Oceanic and Atmospheric Administration, 
Washington, bee mem Research Lab. 


Retrieval/Analysis/ orecant algorithm 

H. E. Fleming, M. D. , W. E. Baker, J. C. 
Derber, and B. B. Katz. 31 Mar 93, 4p 

In Science and T , Asia-Pacific isy 
Conference, Volume 2 p 130-133. 


A new retrieval syst sn ature and 
euiag cation toon te S-N T /S (ROS Oper. 


ational Vertical ) measurements has been de- 
veloped. This system, ii omuemunas 
the NMC (National M uses the six-hour forecast from 


' ' to produce 
initial conditions for the subsequent forecast by NMC’s 
GDAS (Global Data Assimilation System), and _ 
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forecast is used as the initial guess for the subsequent 
temperature/moisture retrievals. The system is ex- 
pected to become operational as part of NMC’s GDAS 
in 1993. 


413,316 
N94-14252/8/GAR 

(Order as N94-14209/8/GAR, PC —— 

04) 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
A SAM 2 and SAGE 2. 

L. R. Poole. 31 Mar 93, 4p 
In Science and Tech Agency, Asia-Pacific Isy 
Conference, Volume 2 p 220-223. 


sy omy stratospheric observations have been 
by the orbiting solar occultation instruments, 
SAM 2 (Stratospheric Aerosol Measurement 2) and 
SAGE 2 (Stratospheric Aerosol and Gas Experiment 
2). SAM 2 (1978-present) has provided 1 km vertical 
resolution data on aerosol extinction in the polar re- 
gions which show the effects of volcanic eruptions on 
Stratospheric aerosol loading as well as the seasonal 
formation of Polar Stratospheric Clouds (PSC’s). 
SAGE 2 (1984-present) measures ozone, water vapor, 
and NO2 profiles in addition to multi-wavelength aero- 
sol extinction. These illustrate, for example, seasonal 
changes in aerosol characteristics and the spatial and 
vertical extent of the chemically perturbed region over 
Antarctica in spring. This report describes the two sat- 
ellite experiments and discusses important results re- 
garding polar stratospheric ozone depletion. 


413,317 
N94-14269/2/GAR 
(Order as N94-14209/8/GAR, PC A17/MF 


A04) 
ae. (Japan). Dept. of Information Science. 
Method for Estimation of Partial Cloud Cover 


within a Pixel and Its Effect. 

K. Arai. 31 Mar 93, 4p 

In Science and Tech Agency, Asia-Pacific Isy 
Conference, Volume 2 p 307-310. 


The topics covered include the following: sea surface 
temperature estimation of the pixel suffered from par- 
tial cloud cover, methods for estimating partial cloud 
cover within a pixel, and experiments with simulated 
data. 


413,318 

N94-14500/0/GAR PC A03/MF A01 

Maryland Univ., College Park. 

| of Space and In-situ Observations to 
Atmosphere, Ocean and Land Processes. 

Final Technical Report, 1 Sep. 1987 - 31 Aug. 1992. 

J. Shukla, and J. L. Kinter. 1992, 11p NAS 

1.26:194495, NASA-CR-194495 

Contract NAGW-1166 


A research investigation was conducted into the possi- 
bility of using atmospheric observations made in the 
past from both terrestrial and space-based platforms 
to create a global, coherent four dimensional analysis 
ing atmo: ic, oceanic, and 
ant to climate simulation, 
monitoring, and change. This investigation consisted 
of the following tasks: (1) a mature global data assimi- 
lation system was obtained from the National Meteoro- 
logical Center and modified for use on a Cray X-MP 
computer system; (2) atmospheric observations for the 
period 20 Nov. 1982 through 1 Mar. 1983, including 
rawinsonde soundings, aircraft-based measurements, 
pilot balloons, and temperature soundings from polar 
iting satellites were obtained from several sources; 
and (3) the data assimilation system was used 
to nr ite the atmospheric observations to 
produce a new atmospheric analysis which was then 
ed with the contemporaneous analysis. The 
global hydrologic cycle, including fluxes between the 
atmosphere and both the land and ocean surfaces, 
was estimated. The flux of water from the ocean sur- 
face into the atmosphere, its transport in the form of 
latent heat to remote regions, and its return to the sur- 
face in the form of precipitation were estimated global- 
ly. In addition, several regional budgets for selected 
tropical oceanic and extratropical continental areas 
were also done. 


413,319 
N94-15181/8/GAR PC A03/MF A01 
Michigan Technological Univ., Houghton. 


Ground Truth Spectromet 
tion Clouds to Maximize Uti 
Progress Report. 

W. |. Rose. 1993, 41p NAS 1.26:194358, NASA-CR- 
194358 

Contract NAG5-1838 


and Imagery of Erup- 
of Satellite Imagery. 


Field experiments with thermal imaging infrared radio- 
meters were performed and a ‘aboratory system was 
designed for controlled stu:*y o: s'mulated ash clouds. 
Using AVHRR (Advanced \ «ry “gh Resolution Radi- 
ometer) thermal infrared barius 4 and 5, a radiative 
transfer method was developed to retrieve particle 
sizes, optical depth and particle mass involcanic 
clouds. A model was developed for measuring the 
same parameters using TIMS (Thermal Infrared Multi- 
spectrai Scanner), MODIS (Moderate Resolution Im- 
aging Spectrometer), and ASTER (Advanced Space- 
borne Thermal Emission and Reflection Radiometer). 
Related publications are attached. 


413,320 


N94-15480/4/GAR PC A04/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

ATLAS-2 and UARS Correlative Measurement Op- 


portunities during Space Shuttle Mission on April 
8-17, 1993. 


E. F. Harrison, F. M. Denn, and G. G. Gibson. Oct 
93, 69p NAS 1.15:109020, NASA-TM-109020 
Contract RTOP 618-22-31-03 


The second oy rp Laboratory for Applications 
and Science (ATLAS-2) mission was flown aboard the 
Space Shuttle Discovery from 8-17 Apr. 1993. The 
nighttime launch at 0529 Greenwich Mean Time pro- 
vided maximum solar occultation sunrise coverage of 
the northern latitudes by the Atmospheric Trace Mole- 
cule Spectroscopy instrument. The ATLAS-2 Earth- 
viewing instruments provided a large number of meas- 
urements which were nearly coincident with observa- 
tions from experiments on the Upper Atmosphere Re- 
search Satellite (UARS). Based on instrument operat- 
ing schedules during the ATLAS-2 mission, simula- 
tions were performed to determine when and where 
correlative measurements between ATLAS and UARS 
instruments occurred. Results of these orbital and in- 
strument simulations provide valuable information for 
the ATLAS and UARS scientists to compare measure- 
ments between various instruments on the two satel- 
lites. 


413,321 


N94-15614/8/GAR 

(Order as N94-15552/0/GAR, PC A99/MF 

A06) 

National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Airborne 2 Color Ranging Experiment. 
P. S. Millar, J. B. Abshire, J. F. Megarry, T. W. 
Zagwodzki, and L. K. Pacini. Jun 93, 16p 
In Its Eighth international Workshop on Laser Ranging 
instrumentation 16 p. 


Horizontal variations in the atmospheric refractivity are 
a limiting error source for many precise laser and radio 
space geodetic techniques. This experiment was de- 
signed to directly measure horizontal variations in at- 

ic refractivity, for the first time, by using 2 
color laser ranging measurements to an aircraft. The 2 
color laser system at the Goddard Optical Research 
Facility (GORF) ranged to a cooperative laser target 
package on a T-39 aircraft. Circular patterns which ex- 
ended from the southern edge of the Washington D.C. 
Beltway to the southern edge of Baltimore, MD were 
flown counter clockwise around Greenbelt, MD. Suc- 
cessful acquisition, tracking, and ranging for 21 circular 
paths were achieved on three flights in August 1992, 
resulting in over 20,000 two color ranging measure- 
ments. 


413,322 


N94-15906/8/GAR 

(Order as N94-15886/2/GAR, PC A19/MF 

A04) 

National Aeronautics and Space Administration, 
Washington, DC. 
Some its on Future Rain Mapping Missions 
(TRMM Foliow-on). 
J. S. Theon. 28 May 93, 6p 
In JPL, Proceedings of the Third Spaceborne Imaging 
Radar Symposium p 291-296. 





The release of latent heat of condensation is the larg- 
est internal energy source of the atmosphere. Latent 
heating is most significant during the precipitation 
process. Our knowledge of the distribution of precipita- 
tion is poor. It is only well observed within limited areas 
of the globe. Over the oceans, for example, it is known 
only to within a factor of two. Thus, there are strong 
scientific requirements for observations of precipita- 
tion from instruments on board a satellite. The Tropical 
Rainfall Measuring Mission (TRMM) will be the first 
sateilite to measure rainfall with adequate accuracy 
and provide information about the vertical distribution 
of precipitation, not only in tropics and subtropics, but 
to plus or minus 35 degrees of latitude. There is a need 
for the continuity of rain observations for climate mod- 
eling purposes and to expand observations to cover 
more of the globe than simply plus or minus 35 de- 
grees latitude. 


413,323 

PB94-115623/GAR PC A06/MF A02 
Geological Survey, Urbana, IL. Water Resources Div. 
Floods of September 26-October 4, 1986, and 
August 14-17, 1987, in Illinois. 

Water resources investigation. 

G. O. Balding, and A. L. Ishii. 1993, 122p USGS/ 
WRI-92-4149 

Prepared in cooperation with Illinois State Dept. of 
Transportation, Champaign. Div. of Water Resources. 


During the record-setting floods of September 26-Oc- 
tober 4, 1986, and August 14-17, 1987, in Illinois, re- 
currence intervals of stream discharges exceeded 100 
years in some locations. The report includes descrip- 
tions of the conditions preceding the storms, the spa- 
tial and temporal distributions of rainfali during the 
storms, and the resulting stage and discharge data for 
affected streams in Illinois. 


413,324 

PB94-119484/GAR PC A06/MF A02 
National Oceanic and Atmospheric Administration, 
Boulder, CO. Climate Monitoring and Diagnostic Lab. 
Meteorology and Aerosol Distribution during 
AGASP-III: ‘Haze’ Flights (March 16-30, 1989). 
Technical memo. 

G. A. Herbert, R. C. Schnell, B. J. B. Stunder, B. A. 
Bodhaine, and S. J. Oltmans. Nov 93, 110p NOAA- 
TM-ERL-CMDL-6 

Prepared in cooperation with Cooperative Inst. for Re- 
search in Environmental Science, Boulder, CO. 


The third Arctic Gas and Aerosol Sampling Program 
(AGASP-IIl) was conducted over the rong oe Sea 
and near Svalbard, in the Scandinavian Arctic, in 
March 1989. Measurements of wind, pressure, tem- 
perature, relative humidity, ozone, and condensation 
nucleus (CN) concentration were used to identify the 
air mass type, recent origin, and existence of pollution- 
derived aerosols, i.e., haze. Significant regions of ele- 
vated CN concentrations that could be traced to 
known northern European source regions were en- 
countered during three of the flights in the lowest 3 km. 
On the other three flights the CN concentrations were 
representative of ‘clean background’ conditions at this 
latitude. Significant concentrations of CN (CN > 10,000 
cu cm) found immediately below the tropopause on 
three flights indicated vigorious gas-to-particle conver- 
sion. In two instances significant ozone destruction 
was detected in the surface layer. 


413,325 

PBS4-120953/GAR PC A05/MF A01 
National Severe Storms Lab., Norman, OK. 

Overview of Real-Time Lightning Detection Sys- 
tems and Their Meteorological Uses. 

Technical memo. 

R. L. Holle, and R. E. Lopez. Oct 93, 769 NOAA-TM- 
ERL-NSSL-102 


Real-time lightning detection systems have been de- 
ployed for a number of purposes in the United States 
and many other locations across the worid. The report 
begins with a brief description of the lightning dis- 
charge and the terminology associated with it. Then 
are described the two most widely-deployed systems 
that use direction-finder and time-of-arrival concepts, 
followed by the method of electromagnetic interfero- 
metry. A short summary is provided of non-meteoro- 
logical uses of data from these three types of lightning 
networks by facilities for forest and range fire detec- 
tion, utility agencies, and aerospace and military instal- 
lations. The report concludes with a listing of nearly 
400 publications that use or refer to data from real- 
time lightning detection networks. 
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DE93017920/GAR PC A01/MF A01 
Westinghouse Electric Corp., Carlsbad, NM. Waste 
Isolation Pilot Plant Project. 

Best solution to our Nation’s waste management 


problem: Education. 

C. J. Mikel. 1992, 2p DOE/WIPP-91-041C, CONF- 
920307-96 

Contract ACO04-86AL31950 

Waste management ‘92, Tucson, AZ (United States), 
1-5 Mar 1992. Sponsored by Department of Energy, 
Washington, DC. 


In addition to the Waste Isolation Pilot Plant (WIPP) 
being the best solution today to the Nation’s problem 
of permanent storage of transuranic radioactive waste 
produced by the defense industry, WIPP is also in- 
volved in finding the solution for another national prob- 
lem: the education of our youth. The youth of America 
have grown up thinking that science and math are too 
hard, or not interesting. We, the parents of our Nation’s 
leaders of tomorrow, must find a solution to this dilem- 
ma. It is the mission of the Waste Isolation Division 
Educational Programs to create programs to promote 
quality education in the classroom and to enhance 
each student’s interest in mathematics and the sci- 
ences. 


413,327 
DE93019225/GAR PC A04/MF A01 
Oak Ridge National Lab., TN. 

Low-Speed Fingerprint Image Capture System 
User’s Guide, June 1, 1993. 

B. R. Whitus, J. S. Goddard, W. B. Jatko, W. W. 
eee, and D. A. Treece. Jun 93, 71p ORNL/TM- 
12414 

Contract ACO5-840R21400 

Sponsored by Department of Energy, Washington, DC. 


The Low-Speed Fingerprint Image Capture System 
(LS-FICS) uses a Sun workstation controlling a Lenzar 
ElectroOptics Opacity 1000 peony by to digitize 
= card i to support Federal Bureau 
of Investigation’s (FBI's) Automated Fingerprint Identi- 
fication System (AFIS) program. The system also sup- 
ports the operations performed by the Oak Ri Na- 
tional Laboratory- (ORNL-) developed Image Trans- 
mission Network (ITN) prototype card scanning 
system. The input to the system is a single FBI finger- 
print card of the agreed-upon standard format and a 
user-specified identification number. The output is a 
file formatted to be compatible with the National Insti- 
tute of Standards and Technology (NIST) draft stand- 
ard for fi int data exchange dated June 10, 1992. 
These NIST compatible files contain the required print 
and text images. The LS-FICS is igned to provide 
the FBI with the capability of scanning fingerprint cards 
into a digital format. The FBI will replicate the system 
to generate a data base of test images. The Host 
Workstation contains the image data paths and the 
compression algorithm. A local area network interface, 
disk storage, and tape drive are used for the ima 
storage and retrieval, and the Lenzar Opacity 1 
scanner is used to acquire the image. The scanner is 
capable of resolving 500 pixels/in. in both x and y di- 
rections. The print images are maintained in full 8-bit 
gray scale and compressed with an FBl-approved 
wavelet-based compression algorithm. The text fields 
are downsampled to 250 pixels/in. and 2-bit gray 
scale. The text images are then compressed using a 
lossless Huffman coding scheme. The text fields re- 
trieved from the files are easily interpreted 
when displayed on the screen. Detailed procedures 
are provided for system calibration and operation. 
Software tools are provided to verify proper system op- 
eration. 


413,328 

PB94-115847/GAR PC A03/MF A01 
National Center for Education Statistics, Washington, 
DC. 
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Public and Private Elementary and Secondary Edu- 
cation Statistics: School Year 1992-93. Early Esti- 
S. A. Bobbitt, F. H. Johnson, and M. A. Rochon. Dec 
92, 27p NCES-93-332 


Also available from Supt. of Docs. See also PB92- 
181825. 


The estimates in this publication are key statistics re- 
ported early in the 1992-93 school year. They include 
the number of students in membership, teachers, and 
high school graduates for public and private elementa- 
ry and secondary schools, and total revenues and ex- 
penditures for the operation of public elementary and 

schools. The public school estimates con- 
sist of three kinds of data: preliminary actual counts for 
individual states; estimates derived by the states for 
the National Center for Education Statistics (NCES); 
and imputed values developed by NCES using a com- 
bination of state-specific and national data. Private 
school early estimates are based on a national proba- 
come sample of private schools surveyed in the fall of 


413,329 
PB94-115912/GAR PC A10/MF £03 
National Center for Education Statistics, Washington, 


DC. 

ma Trends: State Education Facts, 1969 to 
J. A. Grymes, and |. B. Harwarth. Aug 92, 216p 
NCES-92-093, ISBN-0-16-038002-2 

Also available from Supt. of Docs. 


Education characteristics examined in this report for 
public elementary and secondary education include 
enroliment, children with disabilities served under 
IDEA-B and Chapter | of ESEA, regular high school 
graduates, number of teachers and staff, ratio of pupils 
to teachers and staff, teacher salaries, and expendi- 
tures. The characteristics examined for higher educa- 
tion include enrollment, salaries, degrees conferred, 
and expenditures. The report presents multiple com- 
parisons of national, regional and state data. The 
report also presents percentage change comparisons 
at 20-, 10-, and 5-year intervals. It is divided into two 
sections: Public Elementary and Secondary Educa- 
tion--which includes 16 tables and 32 charts; Higher 
Education--which includes 25 tables and 50 charts. 


413,330 

PB94-115979/GAR PC A08/MF A02 
National Park Service, Washington, DC. 

Juniata and Western Divisions, Pennsylvania Main 
Line Canal. 

Special study. 

D. Fritz, and A. B. Clemensen. Aug 92, 160p NPS-D- 
63 

Also available from Supt. of Docs.Color illustrations re- 
produced in black and white. 


Contents: Chapter !. An Overview of the Juniata and 
Western Divisions of the Pennsylvania Main Line 
Canal; Chapter II. Extant Features of the Western and 
Juniata Divisions; and Chapter Ill. Extant Archival 
Records Pertaining to the Juniata and Western Divi- 
sions of the Pennsylvania Main Line Canal. 


413,331 

PB94-117769/GAR PC A03/MF A01 
Lower Chattahoochee Regional Development Center, 
Columbus, GA. 

Comprehensive ag vay ee Plan: Research 
Center and Museum for Institute for the Study of 
American Cultures (ISAC), Columbus, Georgia. 
Final rept. 

J. B. Mahan. 30 Nov 91, 20p 

Grant EDA-04-06-03777 

Sponsored by Economic Development Administration, 
Washington, DC. 


This document is a ehensive plan for the pro- 
posed Institute for the Study of American Cultures 
(ISAC) International Research Center and Museum to 
be located in Columbus, Georgia. The plan develops 
guidelines for the types and quantity of data to be en- 
tered into the computer-managed repository that will 
constitute the basic element of the research center. 
Designation of the computer data required, hardware 
and software needs, proposed building layout, and 
structural design are presented in the plan. The facility 
would feature new data on precolumbian American 
peoples and on the life of Christopher Columbus. The 
project consultants initially identified more than 250 
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important precolumbian documents considered basic 
to the program. Over 1,000 documents will be entered 
annually to continually build the data base. 


413,332 

PB94-120722/GAR PC A03/MF A01 
Peace Corps, Washington, DC. Information Collection 
and Exchange. 

Manuel de Tests a Organiser en Classe dans le 
Cadre des Programmes des Cours de au 
Sapee la Paix (Handbook for Classroom Testing 


Corps 

N.J Anderson. 1898, 36p PC/ICES TOOTS 

Text in French; summary in English. See also PB94- 
120730. 


The handbook is a concise guide to help Peace Corps 
language teachers include evaluation activities in their 
lessons. It oy ways to evaluate at each stage of 
a lai lesson, describes the use of the tape re- 
cording in evaluations, and provides ideas on how self- 
assessment can be included in the language program. 
The appendix contains sample checklists and evalua- 
tion criteria. 


413,333 
PB94-120730/GAR PC A03/MF A01 
Peace Corps, Washington, DC. Information Collection 
and Exchange. 
Manual oun 0 Hacer Evaluaciones en Clase en los 
de Ensenanza de idiomas dei Cuerpo 
(Handbook for Classroom Testing in Peace 


Corps Language Training roupamee. 

N. J. Anderson. 1993, 39p PC/ICE/T0072 

Text in Spanish; summary in English. See also PB94- 
120722. 


The handbook is a concise guide to help Peace Corps 
language teachers include evaluation activities in their 
lessons. It — ways to evaluate at each stage of 
a la lesson, describes the use of the tape re- 
cording in evaluations, and provides ideas on how self- 
assessment can be included in the language program. 
The appendix contains sample checklists and evalua- 
tion criteria. 


413,334 

PB94-120862/GAR PC A99/MF A06 
Northland Research, inc., Flagstaff, AZ. 

Classic Period Occupation on the Santa Cruz Flats: 
The Santa Cruz Flats Archaeological Project. Part 
1 and Part 2. 

Final rept. 

T. K. Henderson, and R. J. Martynec. 1993, 761p Di- 
BR-APO-CCRS-93-10 

Contract Di-3-PA-30-00740 

Sponsored by Water and Power Resources Service, 
Phoenix, AZ. Arizona Projects Office. 


The report presents the results of archaeological in- 
vestigations at 13 prehistoric sites located on the 
Santa Cruz Flats. The investigations were sponsored 
by the Bureau of Reclamation in order to mitigate the 
impact to prehistoric resources in the construction of 
the Central Arizona Irrigation and Drainage District, 
Central Unit I! and Ill irrigation systems. These systems 
are located southwest of Interstate 10, south and west 
of Eloy, Arizona, south and east of Arizona City, Arizo- 
na, and north of Friendly Corners, Arizona. The 13 
sites included three villages, one farmstead, and nine 
resource procurement loci; most of these were occu- 
pied during the late Sedentary or Classic periods. The 
primary goal of the study was to describe and elucidate 
the Classic period occupation of the Santa Cruz Flats. 


413,335 

PB94-121514/GAR PC A06/MF A02 

—— Schools (DOD), Washington, DC. Pacific 
egion. 

Pacific Region Junior Science and Humanities 

Symposium Program Management and Informa- 

tion Guide. January 1993 December 1994. 

R. M. Schlenker. Jan 93, 122p 


The Junior Science and Humanities Symposium 
(JSHS) Management and information Guide contains 
the information necessary to administer the annual Pa- 
cific Region Junior Science and Humanities Symposi- 
um at the school level. The guide is published yearly in 
December by the Department of Defense Dependents 
Schools Pacific Region. It is intended to be used 
i school administrators, JSH 

, and JSHS mentors as 

they conduct the JSHS program within their schools. In 
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addition, it should be used by students as they write 
research proposals, conduct research, write reports 
about research projects, and track the deadlines which 
must be met as part of the program. The Appendices 
are especially important to student program partici- 
pants because they contain project writing guidelines, 
program application forms, abstract forms, example 
abstracts of research conducted by other students, 
and other research project oriented information. 


PC A11/MF A03 

Oklahoma Univ., Norman. Bilingual Education Multi- 
functional Resource Center. 

Education Multifunctional Resource 
Center, Service Area 4 Annual Performance 
Report, 1992-1993. 
30 Sep 93, 249p 
Contract DE-T292010004 
—_— by Department of Education, Washington, 


The Bili Education Multifunctional Resource 
Center (BEMRC) is administered by the University of 
Oklahoma (OU) to provide support services to pro- 
grams and individuals serving students of limited Eng- 
lish proficiency (LEP) in Service Area 4 which encom- 

Alabama, Arkansas, gia, Louisiana, Mis- 
—- North Carolina, Oklahoma, South Carolina, 
and Tennessee. Primary service recipients are Title VII 
instructional programs located at local educational 
agencies (LEAs). Service Area 4 is mostly rural, with 


City, 

est single ethnic group represented in the re wha 
tistics is the Native American population 
concentrations in Oklahoma. Hispanics pnb 
largely in Georgia, Oklahoma, and Louisiana, while 
Asians have large tions in Georgia, North Caro- 
lina, Okiahoma and Tennessee. Specifically, the LEP 
students in the region come from over 60 different lan- 
guage groups. None of the states in the region man- 
dates bili | education; two provide funds for it; and 
none pr 


PC oo MF A01 


Analysis Center. 
Year One. Volume 1. Overview of FY92 
30 Sep 93, 35p 
See also Volume 2, PB94-122934. Prepared in coop- 
eration with Westat Research, Inc., Rockville, MD. 
Sponsored by Department of Education, Washington, 
oc. a ee oe ae Gee 
airs. 

available in set of 5 reports PC E99/MF E99, 

PB94-122918. 


The Special Issues > Center (SIAC), as a tech- 

3 assistance to the Office 

Languages Affairs 

» US. ducation. The pur- 

pose of the SIAC is to support OBEMLA in carrying out 

its mission to serve the needs of limited English profi- 

cient (LEP) students. In this role, the SIAC carries out 

data analysis, research, and other assistance to inform 

OBEMLA decision- . This volume (Volume |) 

pam pap Aah mye hy IAC activities in Year One 

a discussion of the implications of the Year One 
findings for Year Two planning. 


413,338 
PB94-122934/GAR PC A09/MF A03 


ay rma Inc., Arlington, VA. 
Special Issues 


Center. Annual Report. 

Year One. Volume 2. Turnaround Reports. 
8 Apr 93, 200p 
See also Volume 1, PB94-122926 and Volume 3, 
PB94-122942. Prepared in ‘ation with bg 
———- Inc., Rockville, MD. ‘ed by Depart 
ment ducation, Washington, DC. Office of Bilingual 
Education and Minority Language Aftairs. 

Also available in set of 5 reports PC E99/MF E99, 
PB94-122918. 


The fate ans Issues Analysis Center (SIAC), as a tech- 

support center, provides ay oe to the Office 
of + pms Steril and Mi Affairs 
(OBEMLA), U.S. Department of Pe my The pur- 
pose of the SIAC is to support OBEMLA in ing out 
its mission to serve the needs of limited E profi- 
cient (LEP) students. In this role, the SIAC carries out 


data analysis, research, and other assistance to inform 
OBEMLA decision-making. Volume || presents copies 
of the Short Turnaround Reports based on analyses of 
Title Vil application data and other data related to LEP 
students which were submitted in Year One. 


413,339 

PB94-122942/GAR PC A07/MF A02 
Development Associates, Inc., _ Siang VA. 

Special issues Analysis Center. Annual Report 
Year One. Volume 3. SEA Annual p mee A 

Draft SAIP Accountability System, Draft EPTP Ac- 
countability System. 

30 Sep 93, 127p 

See also Volume 2, PB94-122934 and Volume 4, 
PB94-122959. Prepared in ation with Westat 
Research, Inc., Rockville, MD. sored by Depart- 
ment of Education, Washington, DC. Office of Bilingual 
Education and Minority Language Affairs. 

Also available in set of 5 reports PC E99/MF E99, 
PB94-122918. 


The eo issues Analysis Center (SIAC), as a tech- 

support center, provides assistance to the Office 
of of Bilingal E ual Education and Mi Languages Affairs 
(OBEMLA), U.S. Department of Education. The pur- 
pose of the SIAC is to support OBEMLA in carrying out 
its mission to serve the needs of limited English profi- 
cient (LEP) students. In this role, the SIAC carries out 
data analysis, research, and other assistance to inform 
OBEMLA decision-making. Volume Ill includes three 
SAIC products: the Task 7 Summary Analysis of the 
Title Vil State Educational Agency (SEA) Grant Pro- 
gram Annual Survey Reports, the draft Task 5 ac- 
countability system for the Special Alternative Instruc- 
tional Program, and the draft Task 5 accountability 
system for the Educational Personnel Training Pro- 
gram. 


413,340 
PB94-122959/GAR PC A12/MF A03 
Development Associates, Inc., Arlington, VA. 


See pay ee 3, PB94-122942 and Volume 5, 
PB94-122967. Prepared in ation with Westat 
Research, Inc., Rockville, MD. sored by Depart- 
ment of Education, Washington. + gaia Bilingual 
Education and Minority Language Aff 

Also available in set of 5 reports PC. E99/MF E99, 
PB94-122918. 


bw ae issues Analysis Center (SIAC), as a tech- 

support center, provides assistance to the Office 
of t Billing! E | Education and Mii Languages Affairs 
(OBEMLA), U.S. Department of Education. The pur- 
pose of the SIAC is to support OBEMLA in carrying out 
its mission to serve the needs of limited English profi- 
cient (LEP) students. In this role, the SIAC carries out 
data analysis, research, and other assistance to inform 
OBEMLA decision-making. Volume IV consists of the 
Task Order 1 Literature Review on Federally Funded 
Studies Related to LEP Students. 


413,341 

PB94-122967/GAR PC A07/MF A02 
Development Associates, Inc., Arlington, VA. 

Special Issues Analysis Center. Annual Report. 
Year One. Volume 5. Active Learning Instructional 
Models for Limited English Proficient (LEP) Stu- 


30 Sep 93, 142p 
See also Volume 4, PB94-122959. ty oe in coop- 
eration with Westat Research, Inc., Rockville, MD. 
Sponsored by Department of Education, Washington, 
DC. Office of Bilingual Education and Minority Lan- 
guage Affairs. 

Iso available in set of 5 reports PC E99/MF E99, 
PB94-122918. 


The Special issues Analysis Center (SIAC), as a tech- 
nical support center, provides assistance to the Office 
of Bili . Education and Minority Languages Affairs 
(OBEM U.S. Department of Education. The pur- 
pose of the SIAC is to support OBEMLA in carrying out 
its mission to serve the needs of limited English profi- 
cient (LEP) students. In this role, the SIAC carries out 
data analysis, research, and other assistance to inform 
OBEMLA decision-making. Volume V consists of the 
Task Order 2 Focus Group Report on Active Learning 
Instructional Models for LEP Students. 





413,342 

PB94-125531/GAR PC A02/MF A01 
National Aerospace Lab., Amsterdam (Netherlands). 
Low Frame Rate Video oa = Small Band- 
— Realtime Multimedia T: ducation Sys- 
ems. 

T. Algra. 29 Jun 92, 10p NLR-TP-92270-U 

Presented at the IEEE AFRICON ‘92 Conference, 
Swaziland, September 22-24, 1992. 


This paper presents a Low Frame Rate Video Coding 
method (LFVC), which was developed as a subsystem 
for a real-time tele-education terminal. It encompasses 
a fast and efficient coding scheme, appropriate for 
software implementation, and aimed at narrow band- 
widths. 


413,343 

PB94-86 1028/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

Computer Aided instruction: Effectiveness, Stu- 
dent Behavior, and Acceptance. (Latest citations 
from the NTIS Bibliographic Database). 

Published Search®). 

Dec 93, 250 citations 

Updated with each order. Supersedes PB89-856462. 
Sponsored in part by National Technical information 
Service, Springfield, VA. 


The bibliography contains citations concerning the uti- 
lization of computers in education. Topics include in- 
structional effectiveness, program evaluations, and 
comparisons with other types of learning. Student, 
parent, and teacher attitudes towards computer assist- 
ed instruction are presented. Comparisons between 
computer assisted instruction and live instruction are 
included. Increased retention with increased time on 
task and increased interest in learning are among the 
benefits observed. Cost analysis of computer assisted 
learning is discussed in a separate bibliography. (Con- 
tains 250 citations and includes a subject term index 
and title list.) 


International Relations 


PC A07/MF A02 


413,344 

AD-A272 430/0/GAR 
Naval Postgraduate School, Monterey, CA. 

United States, the United Nations, and the Legiti- 
mation of the Use of Force. 

Master’s thesis. 

K. S. Gilpin. Jun 93, 133p 


Utilizing Martin Wight’s analysis of three theoretical 
traditions concerning international relations-Realism, 
Rationalism, and Revolutionism-this thesis examines 
the hypothesis that the U.S. Executive seeks, as a pre- 
condition of domestic political debate, legitimacy from 
the United Nations to justify the use of force in the 
post-Cold War political environment. To place the 
analysis in a meaningful context, the first part of the 
thesis reviews the evolution of sovereignty and war in 
the Western tradition since the sixteenth century, spe 
cifically the dispersion of sovereignty from amouee to 
peoples, with an attendant shift in just war aims. The 
next part examines the legitimacy of the use of force in 
post-Cold War conflicts within the framework of the 
Charter of the United Nations and international law. Fi- 
nally, the thesis assesses changes in public and Con- 
gressional acceptance of various justifications for the 
use of force within the U.S. political process. The 
thesis concludes that the U.S. finds useful legitimacy in 
the U.N., but U.N. endorsement is not a political pre- 
requisite to use force; furthermore, a U.N. mandate 
does not compel the U.S. to employ force if U.S. inter- 
ests are not also thereby served. Massive U.S. military 
involvement in. the former Yugoslavia is therefore im- 
probable unless (or until) the U.S. perceives a more 
tangible threat to its own security interests. United 
States, United Nations, War, Use of Force, Sovereign- 
ty, UN Security Council, Gulf War Somalia, Former 
Yugoslavia, Congress. 


4 

Ab-A272 494/6/GAR PC A04/MF A01 
Naval Postgraduate School, Monterey, CA. 
Alternative American Foreign Policy for Ukraine. 
Master’s thesis. 

R. G. Williams. Jun 93, 66p 


American policy makers have largely ignored Ukraine 
in their global policy planning. This lack of consider- 


ation shows a neglect of the potential for conflict in 
Eastern Europe. American foreign icy toward 
Ukraine, that is rooted in the START and NPT Treaties, 
is doomed to fail, and will actually sow the seeds of 
chaos, unless the United States: (1) comes to under- 
stand the motivations that drive Ukrainian foreign 
policy, and (2) facilitate significant positive alterations 
to the security and economic environment that has de- 
veloped since the breakup of the Soviet Union. This 
thesis examines Western security goals and analyzes 
the current means available to achieve those goals. 
The contention of this thesis is that present Western 
policy pursuits will lead to a regenerated authoritarian 
Russian er that will be a threat to the security 
of Ukraine and Europe. The potentially dangerous con- 
sequences of an authoritarian Russia could be avoid- 
ed by facilitating the development of a strong and 
stable Ukraine to act as a balance to Russian power in 
Eastern Europe. United States, Ukraine, Foreign 
policy, Nuclear arms negotiations, Economic aid, 
Russia. 


413,346 


AD-A272 697/4/GAR PC A06/MF A02 
Naval Postgraduate School, Monterey, CA. 

From ‘Chicken Kiev’ to Ukrainian Recognition: Do- 
mestic Politics in U.S. Foreign Policy. 

Master's thesis. 

S. D. Fink. Jun 93, 121p 


This thesis uses original research to achieve two 
goals. First, it is meant to give the first analytical ac- 
count of U.S. recognition of Ukraine, along with its po- 
iitical significance. , it proposes a new theory of 
ethnic — in U.S. foreign policy. This thesis pro- 
poses that ethnic groups will have an increasing role in 
American foreign policy for three reasons. First, they 
have superior knowledge to elites who are encrusted 
in Cold War ways of thinking and divorced from their 
electorate. Second, = is more active in foreign 
policy and more permeable to the ethnic lobby. Third, 
the ethnic population of the United States is growing. 
The thesis works on at least five levels. First: the role 
of nationalism in world politics, especially in the col- 
lapse of the Soviet Union which now increasingly chal- 
lenges the system of sovereign states. Second: the 
way in which foreign policy is made in Washington, in- 
cluding the roles of the President, his bureaucracy, 
Congress and the media. Third: the role of lobbies in 
the foreign policy making process. Fourth: electoral 
politics and its role in decisionmaking. Fifth: East Euro- 
pean ethnics, Ukrainian-Americans in particular, and 
their role as subjects and objects in the struggle be- 
tween Democrats and Republicans for the ethnic vote. 
a groups and U.S. foreign policy, Ethnicity and 

U.S. foreign policy, U.S. “Ukrainian relations, Bureau- 
cratic politics, Domestic context of U.S. foreign policy. 


413,347 


AD-A272 770/9/GAR PC A05/MF A01 
Naval Postgraduate School, Monterey, CA. 
Prerequisites for ep ee~ A in Cuba: Promoting 
Liberalization Via Civil 

Master’s thesis Jun 92-Jun 93. 

E. A. Breland. Jun 93, 90p 


This thesis examines current U.S. policy vis-a-vis 
Cuba, and its impact on the development of democra- 
cy in Cuba. It argues that U.S. policy is counter-produc- 
tive in promoting a sustainable, inclusive democracy in 
Cuba, because it demands that the Castro regime hold 
‘free and fair’ elections prior to any normalization in the 
relations between the two countries. This demand ig- 
nores the fact that Cuban Civil society is woefully un- 
derdeveloped, and is not prepared to effectively par- 
ticipate in the creation and maintenance of a truly rep- 
resentational government. Without a vibrant civil socie- 
ty, Cuba is likely to fail under the control of an authori- 

tarian, populist regime whose relationship to the 
United States may prove no more cordial than Cas- 

tro’s. The thesis recommends practical steps through 
which the United States can reward Cuban liberaliza- 
tion without requiring immediate political democratiza- 
tion. The goal of these steps is to encourage the open- 
ing of political space within which Cuban associational 

roups with a clear stake in a freer society can flourish. 
Guba. Liberalization, Cuban Democracy Act, Civil Soci- 
ety, Democracy, Democratization. 


413,348 


AD-A272 772/5/GAR PC A09/MF A02 
Naval Postgraduate School, Monterey, CA. 


413,951 
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Southeast Asian ne of U.S. Security 
Policy in the Post-Cold War Era. 

Master's thesis. 

J. R. Chiaravallotti. Jun 93, 190p 


The end of the Cold War has changed the political en- 
vironment in Southeast Asia and the parameters in 
which United States policy makers pr worked 
within are no longer the same. The United States’ 
strategies are based on assumptions of how the rest of 
the world perceives it, but the views of other nations 
may not concur with the United States policy maker's 
assumptions. This thesis is concerned with the United 
States policy in Southeast Asia and brings to light the 
Southeast Asians’ perceptions of the issues in which 
the United States is formulating its national security 
policies; how the negative perceptions differ from 
American assumptions: and offer suggestions on how 
to deal with the differences. The aim of this thesis is to 
provide security policy makers with information that 
could be used in exercising it to find solutions 
to current, and prospective. policy problems in South- 
east Asia. It produces policy-relevant information that 
may be used to resolve specific policy problem, and 
pursue preferable courses of action in the region. Ibis 
thesis shows a single policy towards Southeast Asia is 
misguided. Each state in the region has its own inter- 
ests, and American policies must be formulated with 
each individual state, one by one. 


413,949 

AD-A272 828/5/GAR PC A07/MF A02 
Army Command and General Staff Coll., Fort Leaven- 
worth, KS. 

U.S. Strategy in Southeast Asia: The Spratly Is- 
lands Dispute. 
Master's thesis 1 Aug 92-4 Jun 93. 

M. C. Hurwitt. 4 Jun 93, 126p 


This study examines U.S. policy towards the Spratly 
Islands dispute as it relates to the overall U.S. strategy 
in Southeast Asia in the post-Cold War era. The ongo- 
ing dispute among China, Taiwan, Vietnam, Malaysia, 
the Philippines, and Brunei over this group of virtually 
uninhabited islands in the South China Sea concerns 
U.S. regional and strategic interests. The study in- 
cludes a review of the [pw my and history of the 
Spratlys and of the legal issues involved in the com- 
peting claims. It examines the interests of the U.S., the 
six claimant nations and the Association of Southeast 
Asian Nations (ASEAN) in the dispute and considers 
the potential for future military conflict in the Spratlys, 
such as that which occurred between China and Viet- 
nam in 1988. The U.S. Army CGSC Strategic Analysis 
Methodology (SAM) provides the framework for an 
analysis of the dispute and the ere ae of alter- 
native U.S. policy options employing the diplomatic, 
economic, military, and informational elements of na- 
— a. Salil, cod eaanaae naceeanne 
its feasibility, accep’ a in supporting 
U.S. interests. Southeast Asia, South China Sea, 
Spratly Islands. 


413,350 

PB93-923547/GAR PC A03/MF A01 
Department of State, Washington, DC. Bureau of 
Public Affairs. 

— a 4 Number 47, November 22, 


22 Ni Nov 93, 20p 

Paper copy only available on iption, U.S., 
Canada, and Mexico price $165.00/year First Class or 
$430.00/year Overnight Delivery. All others write for 
quote. Also available on demand in paper copy or 
microfiche. 


Contents: The "na" toy of ag - - Foreign 
Policy; Agenda for nity; Russia’s Radioactive 
Waste Disposal: A Matter of Grave Concern; UN Secu- 
rity Council Resolution 883 on Libya; UN Security 
Council Resolution 885 on Somalia; and What's in 
Print: Foreign Relations of the United States. 


413,351 

PB94-123189/GAR PC AO5/MF A01 
National Research Council, Washington, DC. Commit- 
tee on International Security and Arms Control. 


ee eee oe 


1989, 89p ISBN-0-309-04084-1 


Library of bana oe catalog card no. 89-63431. Spon- 

sored by Carnegie Corp of New York, W. Alton Jones 
Foundation, Inc., Charlottesville, VA., John D. and 
Catherine T. MacArthur Foundation, Palm Beach Gar- 
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dens, FL., and Andrew W. Mellon Foundation, New 
York. 


Contents: 
Challenges for International Security in the 1990s; 
introductory Remarks: 
From INF to New Agreements; 
Soviet ‘New Thinking’ About International 


Security; 
The INF Treaty: 
A Status Report on INF Inspections; 
Whither Conventional Arms Control; 
os for a Chemical Weapons Disarmament 
reaty; 
be of the Nuclear Nonproliferation Treaty 


oumet Remarks. 


413,352 

PB94-124419/GAR PC A04/MF A01 
Foersvarets Forskningsanstalt, Stockholm (Sweden). 
Vill vi Betala foer Fred: Ekonomiska pa 


he Straeng. Aug 93, 67p FOA-A-10048-1.4 
Text in ; summary in English. See also PB90- 
203282. 


The report examines the United Nations financial situ- 
ation ing its regular budget and its peace keep- 
ing operations. in attention is given to the problem 
that member states do not pay > dete time, or 
not at ali, which causes both short term liquidity prob- 
lems, and erm structural deficit problems for the 
UN. Asa , this study gives the following sug- 
gestions: Charge an interest on late payments; give 
the Secretary General authority to borrow commercial- 
ly; and ge te Council the authority to set the 
budget for the first mandate period of a peace keeping 
operation. The latter recommendation should make it 
possible to speed up and facilitate deployment. The 
report also points at the need for further research, con- 
cerning both the assessment of contributions, and also 
the financial efficiency and organization of peace 
keeping operations, especially in early phases. 


Job Training & Career Development 


413,953 
PB94-124609/GAR PC E05/MF E05 
Seiskapet for industriell og Teknisk Forskning, Trond- 
heim (Norway). Div. of Metallurgy. 

COMPETENCE 2000: Study on T 


Norwegian yey ew | 
L. Kolbeinsen. 21 Jun 93, 24p STF34-A93134 


The report was presented at a seminar arranged by 
Eurometaux on training requirements in the metallurgi- 
cal industries of Europe. The Norwegian metallurgical 
industry is a typical compared to most European coun- 
tries, due to the abundant supply of hydroelectric 

in the country, but also due to the fact that the 
industry is totally dependent on its ability to export its 
products. The study is based on a survey of the 
present state of the industry in combination with an un- 
sophisticated analysis of future trends. 


Require- 


Social Concerns 


PC A02 
Central intelligence Agency, Washington, DC. 
Coping withthe Rising Tide of European Immigra- 


Color illustrations reproduced in black and white. 

Paper copy availabie on Standing Order, deposit ac- 
count required (minimum deposit $100 U.S., Canada, 
and Mexico; $200 all others). This series offers a re- 
duction in price as a Standing Order, PB93-928000. 


The wail chart illustrates migration flows of immigrants 
into Europe during 1992. Statistics used include only 


pad ‘ation of asylum-seekers--many of whom 
economic migrants--and people returning 
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to their countries of ethnic origin. The text includes 
sections on West and East European responses; refu- 
gees from the former Yugoslavia; and trends in South 
to North and East to West migration. 


413,355 

PB94-115144/GAR PC A06/MF A02 
National Center on Child Abuse and Neglect, Wash- 
ington, DC. 

Child Sexual Abuse: Intervention and Treatment 
Issues. The User Manual Series. 

K. C. Faller. 1993, 119p 

See also PB94-115177 and SHR-0013603. 


This manual is intended to address the needs of pro- 
fessionals who encounter child sexual abuse in the 
course of their work. It describes professional prac- 
tices in sexual abuse and discusses ‘how to’ address 
the problems of sexually abused children and their 
families. It is not designed for lay persons, and it 
makes an assumption that the reader has basic infor- 
mation about sexuai abuse. 


413,356 

PB94-115177/GAR PC A05/MF A02 
National Center on Child Abuse and Neglect, Wash- 
ington, DC. 

Child Neglect: A Guide for Intervention. The User 


Manual Series. 
J. M. Gaudin. Apr 93, 100p 
See also PB94-115144. 


This manual provides a state-of-the-art review of exist- 
ing knowledge about child neglect in the United States, 
its nature, causes, and the implications of that knowl- 
edge for preventive and remedial intervention. |t offers 
direction, based upon the findings from empirical re- 
search, for child welfare practitioners, supervisors, 
program managers, and policy makers concerned 
about reducing the incidence and damaging develop- 
mental effects of child neglect upon its young victims. 


413,357 
us. a e PC A11/MF A03 
ashington: BC. rd on Child Abuse and Neglect, 


Child Protection Emergency: A Chal- 
to the Nation. Third Ri 
Apr 93, 247p ISBN-0-16-036276-8 
Also available from Supt. of Docs. 


The report describes the activities of the U.S. Advisory 
Board on Child Abuse and Neglect during the period 
between September 1, 1991 and December 31, 1992. 
Those activities are divided into four categories: The 
response of the Board to major public policy issues; 
The development of a proposed new child protection 
strategy; The development of a pr national 
—_ to prevent child maltreatment-related fatalities; 

nd The development and reassessment of Board po- 
sitions on a variety of topics, including the connection 
between urban unrest and child maltreatment, man- 
agement of Federally supported knowledge-building 
activities, and reform of child protective service (CPS) 
agencies. The final section consists of a considerable 
amount of narrative material produced by, requested 
from, or related to, activities in the four categories 
listed above 


413,358 
PB94-117744/GAR PC A04/MF A01 
National Council for Urban Economic Development, 
erat DC. 

urning Disadvantaged Youth into an Economic 
Development Resource: Education and Training 
Linkages. 
Final rept. 
J. Murphy. cNov 91, 69p 
Grant EDA-99-06-07310 
Report on a policy forum held on May 21, 1991. Spon- 
sored by Economic Development Administration, 
Washington, DC. 


The report is designed to help development practition- 
ers make the link with education and training in the 
1990s and show how disadvantaged youth can be 
tapped as a resource for business. It begins with a dis- 
cussion of how that link is being made successfully in 
Newark and can be made elsewhere. It then discusses 
the role that the federal government plays in aiding dis- 
advantaged youth. The report then describes the need 
for private sector leadership in addressing employ- 
ment issues facing youth with ccienenie t skills and 
training. It concludes with a number of specific exam- 


ples of how localities can aid disadvantaged youth to 
become a valuable resource for business and commu- 
nity economic growth. 


413,359 

PB94-118205/GAR PC A17/MF A04 
National Research Council, Washington, DC. Commit- 
tee on Population. 

Demographic Change in Sub-Saharan Africa. Pop- 
ulation Dynamics of Sub-Saharan Africa. 

K. A. Foote, K. H. Hill, and L. G. Martin. c1993, 395p 
ISBN-0-309-04942-3 

Library of Congress catalog card no. 93-85568. 


Contents: 

Fertility Levels, Differentials, and Trends; 

The Proximate Determinants of Fertility; 

Recent Trends in Marriage Ages; 

Trends in Childhood Mortality; 

Adult Mortality; 

Internal Migration, Urbanization, and Population 
Distribution; 

International Migration; 

Models of the Demographic Effect of AIDS. 


413,360 
PB94-119393/GAR PC A09/MF A03 
National Research Council, Washington, DC. Commit- 
tee on Population. 

Population Dynamics ? ae. Population Dy- 
namics of Sub-Saharan A 
W. Brass, and C. L. Jolly. o1883, 200p ISBN-0-309- 
04943-1 
Library of Congress catalog card no. 93-84968. 


This report analyzes the population dynamics of 
Kenya, with particular emphasis on recent fertility 
change. Kenya was chosen because of interest in 
recent survey results indicating substantial demo- 
graphic change in a country that once had the highest 
population growth rate in the world. The report exam- 
ines trends in fertility and mortality and their relation- 
ship to socioeconomic changes. As part of this exami- 
nation, the proximate determinants of fertility are ana- 
lyzed, and multivariate analysis is used to assess the 
factors associated with contraceptive use. The report 
does not examine, in any detail, recent migration pat- 
terns, because of very limited access to data from the 
1989 census. 


413,361 

PB94-122843/GAR PC A05/MF A01 

Alaska Univ., Anchorage. Inst. of Social and Economic 

Research. 

Migration and Oil industry Employment of North 
Alaska Natives. 

Technical rept. (Final). 

D. Marshall. Jan 93, 82p MMS/TR-158, OCS/MMS- 

92/0061 

Contract Di-14-12-0001-30311 

Sponsored by Minerals Management Service, Anchor- 

age, AK. Alaska Outer Continental Shelf Office. 


This study has two purposes: To find out why peopie 
migrate to and within the North Slope; To find out if 
working for the oil industry at Prudhoe Bay or Kuparuk 
makes North Slope Natives more likely to migrate. This 
is the first study of Alaska Native migration based on 
interviews of Alaska North Slope Native migrants, of 
non-Native migrants, and of Alaska North Slope Na- 
tives who are oil industry employees. It has two major 
chapters: one on household migration and the other 
on oil industry employment. The report is based on 
interviews conducted in March 1992. 


General 


413,362 

AD-A272 896/2/GAR PC A19/MF A04 
Library of Congress, Washington, DC. Federal Re- 
search Div. 

Area Handbook Series: Guyana and Belize: Coun- 
try Studies. 

1993, 434p 


Guyana and Belize belie their geographic location. Al- 
though both are located on the mainiand of the Ameri- 
cas, they more closely resemble the English-speaking 
islands of the Caribbean than they do their Latin Amer- 





ican neighbors. Christopher Columbus passed near 
the coasts of both countries, but later Spanish explor- 
ers and settlers ignored the areas because they lacked 
the mineral riches that brought the Spanish to the New 
World. The wealth of both areas would prove to be not 
gold but agriculture. By the end of the eighteenth cen- 
tury, the indigenous populations of both regions has 
been greatly reduced or driven to remote areas, and 
the coastal lands held growing populations of British or 
Dutch plantation owners. Plantation work was labor in- 
tensive, and initially African slaves, then other ethnic 
groups, were imported to work the land. 


413,363 

AD-A272 932/5/GAR PC A19/MF A04 
Library of Congress, Washington, DC. Federal Re- 
search Div. 

Area Handbook Series: Ethiopia. A Country Study. 
4th edition. 

Jul 91, 445p 


Few African countries have had such a long, varied, 
and trouble history as Ethiopia. The Ethiopian state 
originated in the Aksumite kingdom, a trading state 
that emerged about the first century A.D. The Aksu- 
mites perfected a written language; maintained rela- 
tions with the Byzantine Empire, Egypt, and the Arabs; 
and, in the mid-fourth century, embraced Christianity. 
After the rise of Islam in the seventh century, the Aksu- 
mite kingdom became internationally isolated as Arabs 
 eoge | gained control of maritime trade in the Red 

ea. By the early twelfth century, the successors of the 
Aksumites had expanded southward and had estab- 
lished a new capital and a line of kings called the 
Zagwe. 


413,364 

AD-A273 007/5/GAR PC A17/MF A03 
Library of Congress, Washington, DC. Federal Re- 
search Div. 

Area Handbook Series: Bulgaria. A Country Study. 
G. E. Curtis. Jun 92, 382p 


No abstract available. 


413,365 

FBIS-USR-93-150/GAR PC A05/MF A01 
Central Intelligence Agency, Washington, DC. 

Central Eurasia, November 25, 1993. 

25 Nov 93, 90p 

Paper copy available on subscription, U.S., Canada, 
and Mexico price $550; price for others $1,100. Micro- 
fiche available on subscription, U.S., Canada, and 
Mexico price $265; price for others $530. Single 
copies also available in paper copy or microfiche. 


The Foreign Broadcast Information Service Report 
deals with Republic and Inter-Republic Affairs, cover- 
ing the Russian Federation and the newly formed Re- 
publics of the former USSR. The Report also covers 
the Baltic States, Latvia, Lithuania and Estonia. The 
information in the report has been obtained from for- 
eign radio and television broadcasts, news agency 
transmissions, newspapers, books, and iodicals. 
The information covers government affairs, treaties, 
laws, new political developments in the Russian Fed- 
eration, Republic developments, and other political 
issues, economic, environmental and sociological 
news and commentaries, as well as scientific and 
technical data and reports. 


413,366 

FBIS-USR-93-151/GAR PC A06/MF A02 
Central Intelligence Agency, Washington, DC. 

Central Eurasia, December 1, 1993. 

1 Dec 93, 107p 

Paper copy available on subscription, U.S., Canada, 
and Mexico price $550; price for others $1,100. Micro- 
fiche available on subscription, U.S., Canada, and 
Mexico price $265; price for others $530. Single 
copies also available in paper copy or microfiche. 


The Foreign Broadcast Information Service Report 
deals with Republic and Inter-Republic Affairs, cover- 
ing the Russian Federation and the newly formed Re- 
publics of the former USSR. The Report also covers 
the Baltic States, Latvia, Lithuania and Estonia. The 
information in the report has been obtained from for- 
eign radio and television broadcasts, news 

transmissions, newspapers, books, and iodicals. 
The information covers government affairs, treaties, 
laws, new political developments in the Russian Fed- 
eration, Republic developments, and other political 
issues, economic, environmental and sociological 


BIOMEDICAL TECHNOLOGY & HUMAN FACTORS ENGINEERING 
Biomedical Instrumentation & Bioengineering 


news and commentaries, as well as scientific and 
technical data and reports. 


413,367 

FBIS-USR-93-152/GAR PC A06/MF A02 
Central Intelligence Agency, Washington, DC. 

Central Eurasia, December 2, 1993. 

2 Dec 93, 123p 

Paper copy available on subscription, U.S., Canada, 
and Mexico price $550; price for others $1,100. Micro- 
fiche available on subscription, U.S., Canada, and 
Mexico price $265; price for others $530. Single 
copies also available in paper copy or microfiche. 


The Foreign Broadcast Information Service Report 
deals with Republic and Inter-Republic Affairs, cover- 
ing the Russian Federation and the newly formed Re- 
publics of the former USSR. The Report also covers 
the Baltic States, Latvia, Lithuania and Estonia. The 
information in the report has been obtained from for- 
eign radio and television broadcasts, news ey 
transmissions, newspapers, books, and periodicals. 
The information covers government affairs, treaties, 
laws, new political developments in the Russian Fed- 
eration, Republic developments, and other political 
issues, economic, environmental and sociological 
news and commentaries, as well as scientific and 
technical data and reports. 


413,368 


FBIS-USR-93-153/GAR PC A06/MF A02 


Central Intelligence Agency, Washington, DC. 
Central Eurasia, December 4, 1993. 


4 Dec 93, 112p 

Paper copy available on subscription, U.S., Canada, 
and Mexico price $550; price for others $1,100. Micro- 
fiche available on subscription, U.S., Canada, and 
Mexico price $265; price for others $530. Single 
copies also available in paper copy or microfiche. 


The Foreign Broadcast Information Service Report 
deals with Republic and Inter-Republic Affairs, cover- 
ing the Russian Federation and the newly formed Re- 
publics of the former USSR. The Report also covers 
the Baltic States, Latvia, Lithuania and Estonia. The 
information in the report has been obtained from for- 
eign radio and television broadcasts, news agency 
transmissions, newspapers, books, and iodicals. 
The information covers government affairs, treaties, 
laws, new political developments in the Russian Fed- 
eration, Republic developments, and other political 
issues, economic, environmental and sociological 
news and commentaries, as well as scientific and 
technical data and reports. 


413,969 

FBIS-USR-93-154/GAR PC A06/MF A02 
Central Intelligence Agency, Washington, DC. 

Central Eurasia, December 8, 1993. 


8 Dec 93, 112p 

Paper copy available on subscription, U.S., Canada, 
and Mexico price $550; price for others $1,100. Micro- 
fiche available on subscription, U.S., Canada, and 
Mexico price $265; price for others $530. Single 
copies also available in paper copy or microfiche. 


The Foreign Broadcast Information Service Report 
deals with Republic and Inter-Republic Affairs, cover- 
ing the Russian Federation and the newly formed Re- 
publics of the former USSR. The Report also covers 
the Baltic States, Latvia, Lithuania and Estonia. The 
information in the report has been obtained from for- 
eign radio and television broadcasts, news agency 
transmissions, newspapers, books, and periodicals. 
The information covers government affairs, treaties, 
laws, new political developments in the Russian Fed- 
eration, Republic developments, and other political 
issues, economic, environmental and sociological 
news and commentaries, as well as scientific and 
technical data and reports. 


413,370 

FBIS-USR-93-155/GAR PC A04/MF A01 
Central Intelligence Agency, Washington, DC. 

Central Eurasia, December 9, 1993. 

9 Dec 93, 65p 

Paper copy available on subscription, U.S., Canada, 
and Mexico price $550; price for others $1,100. Micro- 
fiche available on subscription, U.S., Canada, and 
Mexico price $265; price for others $530. Single 
copies also available in paper copy or microfiche. 


The Foreign Broadcast Information Service Report 
deals with Republic and Inter-Republic Affairs, cover- 


413,372 


ing the Russian Federation and the newly formed Re- 
publics of the former USSR. The Report also covers 
the Baltic States, Latvia, Lithuania and Estonia. The 
information in the report has been obtained from for- 
eign radio and television broadcasts, news agency 
transmissions, newspapers, books, and panodioan 
The information covers government affairs, treaties, 
laws, new political developments in the Russian Fed- 
eration, Republic developments, and other political 
issues, economic, environmental and sociological 
news and commentaries, as well as scientific and 
technical data and reports. 


413,371 

PB93-928112/GAR PC A14 
Central Intelligence Agency, Washington, DC. Center 
for the Study of Intelligence. 

— ied Estimates on the Soviet Union, 1950- 
S. A. Koch. 1993, 316p 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $100 U.S., Canada, 
and Mexico; $200 all others). This series offers a re- 
duction in price as a Standing Order, PB9S-228100. 


The estimates in this collection represent bioad areas 
of Soviet activity that interested the US Government 
during the 1950s. In that decade the CIA produced ap- 
proximately 125 estimates on the USSR exclusive of 
those dealing with Soviet strategic nuclear forces. Of 
those 125 estimates, we have selected 27. This 
volume is divided into four parts. The first section con- 
tains estimates on Soviet internal issues: the state of 
science and technology, the question of leadership 
succession after Stalin’s death, and economics. The 
second section deals with Soviet foreign policy in Asia, 
Europe, and the Middle East. The third section in- 
cludes estimates about the global confrontation be- 
tween East and West: nuclear weapons, balance of 
power questions, overall Soviet capabilities, and the 
probability of general war. The last section concerns 
nuclear arms control. An introductory summary pre- 
cedes each section, in which the documents appear 
chronologically. 
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413,372 
N94-13775/9/GAR 

(Order as N94-13732/0/GAR, PC — 

03) 

National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 
In-Flight Demonstration of the Space Station Free- 
dom Health Maintenance Facility Fluid Therapy 
System (E300/E05). 
C. W. Lloyd. Aug 93, 9p 
In NASA. Marshall Space Flight Center, Spacelab J 
Experiment Descriptions p 249-257. 


The Space Station Freedom (SSF) Health Mainte- 
nance Facility (HMF) will provide medical care for crew 
members for up to 10 days. An integral part of the re- 
quired medical care consists of providing intravenous 
infusion of fluids, electrolyte solutions, and nutrients to 
sustain an ill or injured crew member. In terrestrial 
health care facilities, intravenous solutions are normal- 
ly stored in large quantities. However, due to the sta- 
tion’s weight and volume constraints, an adequate 
supply of the required solutions cannot be carried on- 
board SSF. By formulating medical fluids onboard from 
concentrates and station water as needed, the Fluid 
Therapy System (FTS) eliminates weight and volume 
concerns regarding intravenous fluids. The first full- 
system demonstration of FTS is continuous microgra- 
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will be conducted in Spacelab-Japan (SL-J). The 

ETS evaluation consists of two functional objectives 
and an in-flight demonstration of intravenous adminis- 
tration of fluids. The first is to make and store sterile 
water and IV solutions onboard the spacecraft. If intra- 
venous fluids are to be produced in SSF, successful 
sterilization of water and reconstituting of IV solutions 
must be achieved. The second objective is to repeat 
the verification of the FTS infusion pump, which had 
been performed in ie Geleanee - 1 (SLS-1). 
during SLS-1, the FTS IV pump was operated in contin- 
uous microgravity for the first time. The pump func- 
tioned successfully, and valuable knowledge on its 
performance in continuous microgravity was obtained. 
Finally, the technique of starting an IF in microgravity 
will be demonstrated. The IV technique requires modi- 
fications in microgravity, such as use of restraints for 
equipment and crew members involved. 


413,373 


PB94-780095/GAR PC$25.00/MF$11.25 
Food and Drug Administration, Rockville, MD. Center 
and Ri | Health. 


FDA/CDRH-94/4, HHS/PUB/FDA-93-4258 


With home health care patients and their care givers 
= an increasing number of medical devices of vary 
ing complexity, the Center for Devices and Ri 
cal Health, Food and Drug Administration (FDA), has 
concerns about the safe and effective use of these 
medical devices in the home. Current instruction 
manuals may be inadequate for the average lay user, 
exacerbating the problem of device user error. This 
booklet was developed to assist manufacturers as 
they write lay user instructions for medical devices 
used in home health care. The goal of the booklet is to 
help assure that all users of medical devices used in 
home health care have readable and understandable 
instructions in order to operate these devices safely 
and effectively. It includes, and is intended to be a 
model of, principles of writing and ign. These rec- 
ommendations cover both content format. They 
include: planning a user instruction manual, writing in- 
structions, writing warnings, and designing and testing 
the manual. 


Bionics & Artificial intelligence 


413,374 


PB94-125366/GAR PC A03/MF A01 
Groningen Rijksuniversiteit (Netherlands). Dept. of 


2. 
in Cortical Filters. 
N. Petkov, T. Lourens, and P. Kruizinga. 1994, 15p 
CS-9302 
See also PB94-125374. 


This work presents explorations in the microstructure 
of natural vision systems based on large scale comput- 
er simulations. Similarly to previous work in this area, 
we compute the functional inner products of a two-di- 
mensional input signal (image) with a set of two-dimen- 
sional Gabor functions which have been shown to fit 
Stioeaiesticidnelctenin ont ta Geo peameny caeant 
cortex of mammals. These inner products are then 
considered as net inputs to the cortical cells and used 
to compute the cell activations as non-linear functions. 
A previously used model is extended with a pixel-wise 
winner-takes-all competition between different Gabor 

filters which is introduced in order to increase the ori- 
entation sensitivity of computed cortical cell re- 
sponses. The effect of this competition is qualitatively 
estimated by visualization of computed cortical images 
ee ee ee ee 
face recognition problem nition rate of 97% 
a 5 face images of 30 

persons vs 94% achieved with a previously used 
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PB94-125374/GAR PC A03/MF A01 
Groningen oe (Netherlands). Dept. of 
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interacting Cortical Filters for 

N. Petkov, and T. Lourens. 1994, 19p CS-9303 

See also PB94-125366. Sponsored by Nederlandse 
Organisatie voor Wetenschappelijk Onderzoek, The 
Hague. 

It is shown how cortical filters can be used for image 
analysis and object recognition. Similarly to previous 
work in this area, we compute functional inner prod- 
ucts of a two-dimensional input signal (image) with a 
set of two-dimensional Gabor functions which fit the 
receptive fields of simple cells in the primary visual 
cortex of mammals. We propose a method in which 
these inner products become the ject of threshoid- 
ing, orientation competition and lateral inhibition. Each 
of the resulting cortical images contains only edge 
lines of a particular orientation and a particular light-to- 
dark transition direction. In this way, the information 
which is present in the original image is split in different 
channels and we show how this splitting can be used 
for object a Each cortical image is reduced 
to a single nu so that a set of cortical images that 
emanate from the same input image is reduced to a set 
of descriptors of the input image which are robust for 
translations of an object in the visual field. Multi-scale 
resolution and dynamic programming are used to com- 
pensate for size variations, rotations and non-topolo- 
gic form differences. Tne method discriminates be- 
tween simple geometrical figures, e.g. polygons with 
different numbers of edges, with reliability of 100% 
and a recognition rate of 99% has been achieved 
when the method was applied to a large database of 
face images. 


413,376 
PB94-854684/GAR 
NERAC, Inc., Tolland, CT. 


PC NO1/MF NO1 


ph we — (Latest citations from the 


i Search®). 
Nov 93, 171 citations minimum 
Sponsored in part by National Technical information 
Service, Springfield, VA. 


The bibliography contains citations concerning the de- 
velopment, evaluation, and applications of optical 
neural networks. Citations discuss holographic, multi- 
layer, bipolar, feedforward, backpropagation, and large 
scale neural networks. The design, training, learning, 
implementation, interconnection, and performance 
evaluation of neural network systems are examined. 
Applications in handwriting recognition, particle size 
measurement, and pattern recognition in al are 
also discussed. (Contains a minimum of 171 citations 
and includes a subject term index and title list.) 


413,377 

PB94-859691/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

Blackboard S: Between Ar- 


ystems: Communication Between 
tificial 7 owe nee (Latest citations from 
the INSPEC ). 
Published Search®). 
Dec 93, 250 citations 
Updated with each order. PB93-880599. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 
The bibliography contains citations concerning the 
design, architectures, implementation, applications, 
and selection of blackboard architectures. The interac- 
tion between blackboard systems and the artificial in- 
telligence modules with which they communicate is 
ee Also examined are real time and non-real 
time implementations, diagnostic systems, power 
system operations, mechanical analysis, decision sup- 
port, process planning, recognition systems, robotics, 
biomedical systems, avionics, mission planning, manu- 
facturing control, and sensor fusion. ( tains 250 ci- 
tations and includes a subject term index and title list.) 


413,378 

PB94-861051/GAR PC NO1/MF NO1 

NERAC, Inc., Tolland, CT. 

Cellular Neural Networks. (Latest citations from 

the INSPEC Database). 

Published Sear . 

Dec 93, 106 citations minimum 

} arte in part ety National Technical Information 
Service, Springfield, V 


The bibliography contains citations concerning the ar- 
chitecture, , analysis, implementation, and appli- 
cations of cellular neural networks (CNNs). CNNs are 
information processing systems proposed by Chuo 


and Yang in 1989. CNNs are cellular, analog, and mul- 
tidimensional processing arrays with distributed logic 
= memory. Most applications are in the area of 

processing, pattern r nition, and robot con- 
trol Topics include CNN simulators and paradigms, 
handwritten character recognition, automatic optical 
inspection, cellular automata, stability, universal ma- 
chines and supercomputers, and automatic guided ve- 
hicles. (Contains a minimum of 106 citations and in- 
cludes a subject term index and title list.) 


Life Support Systems 


413,379 

N94-13901/1/GAR PC A24/MF A04 
European Space Research and Technology Centre, 
Noordwijk (Netherlands). 

Life and Habitability Manual, Volume 1. 

R. A. Binot. cAug 91, 563p ETN-93-94406 


This manual is designed to serve the needs of re- 
searchers and engineers working in the field of 
manned space programs and covers various aspects 
of life support and habitability. System needs are ad- 
dressed and technologies associated with each of 
these systems are detailed by sets of data sheets that 
were designed to follow a standard format. The 
manual will be developed progressively and will be up- 
dated by issuing revised chapters and individual data 
sheets. It is offered to companies and research cen- 
ters so that they may propose technical inputs to be 
used in the preparation of such updates. These inputs 
will be strictly technical, clear, complete, and will avoid 
any information of a commercial nature. In volume 1, 
requirements for life support, driving missions, and at- 
mosphere revitalization are covered. 
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N94-13902/9/GAR PC A24/MF A04 
European Space Research and Technology Centre, 
Noordwijk (Netherlands). 

Life Support and Habitability Manual, Volume 2. 
R. A. Binot. cAug 91, 557p ETN-93-94407 


This manual is designed to serve the needs of re- 
searchers and engineers working in the field of 
manned space programs and covers various aspects 
of life support and habitability. System needs are ad- 
dressed and technologies associated with each of 
these systems are detailed by sets of data sheets that 
were designed to follow a standard format. The 
manual will be developed progressively and will be up- 
dated by issuing revised chapters and individual data 
sheets. It is offered to companies and research cen- 
ters so that they may propose technical inputs to be 
used in the preparation of such updates. These inputs 
will be strictly technical, clear, complete, and will avoid 
any information of a commercial nature. In volume 2, 
atmosphere supply and control, and temperature and 
humidity control are covered. Information on equiva- 
lent weight and the determination of weight penalties, 
and on qualitative assessment methods, is given. 
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PB94-859550/GAR 

NERAC, ayes CT. 
Prosthetic vices Bioengineeri 
tions from information Services in 


PC NO1/MF NO1 


. (Latest cita- 
jlechanical En- 


Dec 93, 155 citations minimum 

Updated with each order. Supersedes PB93-894020. 
Prepared in cooperation with Cambridge Scientific Ab- 
stracts, Washington, DC. Sponsored in part by Nation- 
al Technical Information Service, Springfield, VA. 


The bibliography contains citations concerning the me- 
chanical engineering of various prosthetic devices. 
Studies are included which examine such design con- 
cepts as joint friction, lubrication, ease in insertion, fix- 
ation, wear, fatigue, and adjustment capabilities and 
requirements. Engineering evaluations are considered 
for such prosthetic applications as knee joints, arms, 
fingers, hip joints, shoulders, femurs, heart valves, 





visual devices, and spines. (Contains a minimum of 
155 citations and includes a subject term index and 
title list.) 


Protective Equipment 


413,382 

PB94-117041/GAR 

Tell (Richard) Associates, Inc., Las Vegas, NV. 

RF Current Reduction Provided by ork Gloves at 
AM Radio Broadcast Frequencies 

R. A. Tell. 21 Sep 93, 12p FCC/OET/RTA-93-01 
See also PB92-125186. Sponsored by Federal Com- 
munications Commission, Washington, DC. Office of 
Engineering and Technology. 


Contact by workers with energized AM radio broadcast 
towers can lead to radiofrequency (RF) burns unless 
mitigation methods are used. The purpose of the study 
was to investigate the ability of various types of work 
gloves to reduce the magnitude of RF current flowing 
into the hand when grasping an electrode. Measure- 
ments were made of currents flowing into the arm of 
an individual when grasping a one-inch diameter 
copper tube connected to the output of a yo ow gener- 
ator. The results of measurements taken of five differ- 
ent types of work gloves suggest that the use of heavy 
duty leather gloves can be very effective in reducing 
contact at AM radio frequencies and can play a useful 
role in mitigating excessive contact currents while 
climbing hot AM towers. 
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DE93019110/GAR PC A05/MF A01 
Bonneville Power Administration, Portland, OR. 
Affordability and other factors affecting the pur- 
chase of energy-efficient manufactured homes. 

M. P. Hattrup, A. D. Lee, L. J. Sandahi, and S. A. 
Onisko. Jun 93, 80p DOE/BP-2138 

Contract ACO6-76RL01830 


The Pacific Northwest Laboratory (PNL) and the Bon- 
neville Power Administration (Bonneville) conducted 
this study to evaluate the manufactured home owner's 
purchase decision process and to provide Bonneville 
with a better understanding of how consumers view a 
manufactured home's affordability and energy efficien- 
cy. This study addresses manufactured homes built 
under the US Department of Housing and Urban De- 
velopment (HUD) standards; these homes are some- 
times referred to as HUD-code homes or mobile 
homes. Manufactured home owners in Idaho, Mon- 
tana, Oregon, and Washington were included in this 
analysis. This report adds to the information presented 
in Sandahi et al. (1992), which discussed the practices 
of lenders, appraisers, and dealers -- all of whom play 
a key role in the manufactured home market due to the 
impact their practices have on the overall affordability 
of manufactured homes. This report focuses exclu- 
sively on the most important, and probably least under- 
stood, player -- the home buyer. The primary data were 
collected via a mail survey sent to 1,550 manufactured 
home owners in Idaho, Montana, Oregon, and Wash- 
ington in late 1992. A 71% response rate was 
achieved; 1,106 usable responses were received. This 
study focuses on the Pacific Northwest but presents 
information that may be relevant to other parts of the 
country. 


413,384 

DE93524519/GAR PC A05/MF A01 
Energy Monitoring Co. Ltd., Newport Pagnell (Eng- 
land). 
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Quantifying errors in the predictions of SERI-RES. 
C. Martin. 1993, 87p ETSU-S-1368 
U.S. Sales Only. 


Computer simulation programs are currently being 
used within the Department of Trade and Industry Pas- 
sive Solar Programme to predict the energy savings 
which can be obtained by incorporating passive solar 
design features in buildings. The conclusions of such a 
program, which relies so heavily on modeling, will be 
more widely accepted by the building community as a 
whole if the model used has credibility; that is if it has 
been tested and shown to work in a wide range of ap- 
plications. Outdoor test rooms provide one way of test- 
ing a simulation model. These are simplified buildings, 
which are not subject to the uncertainties in perform- 
ance associated with the behaviour of occupants. 
They can be monitored at a sufficiently high level of 
detail to allow different sources of simulation error to 
be identified. Furthermore they are realistically sized, 
and, most importantly, are exposed to real climate. 
The Energy Monitoring Company operates a test site 
consisting of nine such rooms, and in the past a series 
of validation studies of the model SERI-RES has been 
funded using the facility. These trials have provided 
valuable insight into how well the model represents the 
performance of these simple buildings. However, it is 
clearly of interest to know the relevance of the short- 
comings observed in test room validation trials when 
the model is used to predict the performance of more 
complex buildings over longer periods, and to quantify 
the likely errors when the model is used in real applica- 
tions. Accordingly, the work described in this report set 
out to determine the significance of those problems 
when the model is used to make performance predic- 
tions for more realistic buildings. (Author) 


413,385 

DE94702028/GAR PC A04/MF A01 
Loewenmark (K.B.) |/S, Copenhagen (Denmark). 
Loftradiatorer for lavtemperaturdrift. (Loft radia- 
tors and low temperature operation). 

K. B. Loewenmark, and E. Friis-Madsen. 1993, 53p 
NEI-DK-1300 

Danish. EFP-90. 


A description of the aims and background for the con- 
struction and testing of a recently developed type of 
light loft radiator for space heating. Water is used as 
the heating medium. The system is most suitable for 
well insulated buildings. It is compared with other 
space heating systems and advantages and disadvan- 
tages are listed. Other systems based on radiators 
placed in the loft are rarely used in Denmark today. 
The design and operation of the radiators is described, 
and the construction is explained step-by-step and il- 
lustrated with the help of photographs. Performance 
tests are elaborated and the measuring results are an- 
alysed. The loft radiator proved to have the expected 
thermal properties and the design both with and with- 
out ventilation is claimed to be very simple. Costs of 
materials and fabrication are given. It is suggested that 
it could be advantageous to construct the system at 
the place of use, also in order to be able to hide the 
pipes. Overall costs per flat are also calculated. An ex- 
ample is given of the use of loft radiators in a house. It 
was found that the system operating at an average 
temperature of 47.5 degrees centigrade could cover 
the heating demand of half of the total area of a house. 
It would be possible to use hot water from domestic 
supply in the system and this would drastically reduce 
the number of pipes. Plasterboard is recommended for 
the ceilings under the radiators. (AB) (11 refs.) 


413,386 

DE94702186/GAR PC A08/MF A02 

oo Council for Building Research, Stockholm. 
foer ‘elvaermda villor. (Heat 

cae for houses with direct electric heating). 

L. O. Glas, and E. ae -Karistroem. 1992, 154p 

BFR-R-28-92, ISBN 91-540-5472-9 

Swedish. 


Test installations of heat pumps in two houses with 
direct electric ———e have no existing heat dis- 
tribution system to h a heat pump can be connect- 
ed, have been compared with a house with oil fired 
central heating. The installation technol has been 
analyzed over a trial period of one year. analyses 
have shown that it is essential to have an accurate and 
well thought out measuring program which is continu- 
ously monitored. It is also essential to have consider- 
able technical and economic know-how r ding the 
choice of systems and components, the sizing of com- 
ponents and the need for control and supervisory 


413,389 


equipment. There were several essential shortcom- 
ings with regard to the installations of the project. It is 
only technically and economically optimal systems, 
mass produced in long runs, which have a cost effec- 
tiveness and marketing potential in Sweden. At 
present there are hardly any private companies in 
Sweden or abroad which have the resources neces- 
sary for the development and installation of such sys- 
tems. Comprehensive collaboration between research 
institutions and manufacturers is therefore essential. 
(au) (4 refs., 13 tabs., 64 figs.) 


413,387 

N94-14034/0/GAR PC A03/MF A01 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
Study on the Possibilities to Spectrumindex. 
J. Parmanen, and P. Sysioe. cAug 92, 41p VTT- 
PUBS-109, ISBN-9-51-384277-4, ETN-93-94483 
Sponsored by Nordtest. 


Possibilities to spectrumindex in building acous- 
tics are studied. mindex refers to the difference 
of two sound pressure levels — by the same 
sound field and measured using two separate frequen- 
cy weightings. The purpose of the study is to develop a 
simple method in which one can apply the spectrumin- 
dex to evaluate the traffic noise reduction indices ex- 
eo in a NORDTEST method. The spectru- 

index principle was applied to a test material of 20 
different windows. Two alternatives were used as 
basic sound reduction indices. The equation including 
the best realizable sound insulation curves was 
chosen as the most feasible estimation method. It is 
shown that reliable estimation results can be obtained. 
The deviation is at the most 1 dB from the correct 
value calculated in accordance with the NORDTEST 
method. The study is completed by using a material 
consisting of 11 exterior doors and one single pane 
window. 


413,388 

N94-14055/5/GAR PC A03/MF A01 
Valtion Teknillinen Tutkimuskeskus, Espoo (Finland). 
oe ree of Building Energy SS Using 


ulti-Input, 
" — Oct 92, 46p VTT- pues ie 16, ETN- 93- 
4. 
Sponsored by Ministry of Trade and Industry, Finland. 


A new method based upon online measurements of 
weather and other characteristic data is proposed. The 
method is capable of being used with building automa- 
tion systems for failure detection. The method uses a 
multi input, single output dynamic model to predict the 
power fluctuation of the building. The model param- 
eters are identified recursively by measuring the actual 
power, outdoor temperature, solar radiation, wind ve- 
locity, and indoor temperatures. The stochastic vari- 
ations in power caused by occupants, equipment, and 
lights, can be included in the model. Measurements 
are taken once every half hour and are used to update 
the model parameters by a recursive extended least 
square algorithm. The identified model can be used to 
detect failures of equipment and systems. Verification 
of the method was accomplished using real weather 
data and the TARP computer program for the simula- 
tion of a town house and measurements collected 
from a real test building. 


413,389 

N94-14808/7/GAR PC A08/MF A02 
Technische Univ. Eindhoven (Netherlands). Dept. of 
Electrical Engineering. 

Flexibiliteit en Kosten in Het Ont oces: 
Een ay yy oy ey my xibil- 
ity and Model. Design Process: A Decision 


PhD. Thesis. 

M. Prins. c1992, 166p ISBN-9-06-814522-3, ETN-93- 
94047 

Text in Dutch. Sponsored by Netherlands Technology 
Foundation. 


A decision support system was developed to increase 
flexibility and reduce costs in the design process of 
buildings. The most important terminology is present- 
ed as a set of building blocks to support the theory. 
Quality control is becoming increasingly more impor- 
tant in view of decreasing quantitative demands, in- 
creasing qualitative demands for differentiation in 
buildings, and shrinking financial means. Several 
terms related to the time dimension of buildings are 
discussed. Buildings are described in terms of systems 
(consisting of individuai elements) and building orient- 
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ed flexibility models. A financial economic calculating 
model for bui is presented. The process model 
implements the flexibility model and the calculation 
method in a decision support system. Suggestions for 
further research are given. 


413,390 
PB94-112208/GAR PC A04/MF A01 
baad International, PA. Central Environmental Sys- 


Field Test of the York Gas Heat Pump. Final 
1989-December 1992 

p AD TE AY, yt 

Bur , and S. N. Danhof. Jul 93, 67p GRI-92/ 


Contract GRI-5089-243-1834 
Prepared in cooperation with Battelle, Columbus, OH. 
Sponsored by Gas Research Inst., Chicago, IL. 


A field test of the 3 residential ton, York engine-driven 
gas heat pump (GHP) was conducted at 10 residential 
sites to demonstrate the potential reliability and cost 
effectiveness of the GHP hgh toh generate the engi- 
— data nec to it any areas requiring 

Govtepmnant Condutel with with the cooperation 
aa ode ee my and participating utilities, the field 
test provided a broad base of operating experience 
that complemented laboratory and endurance testing. 
The field test also helped develop an improved under- 
standing of GHP operation in a variety of applications. 


413,391 

PB94-124625/GAR PC E05/MF E05 
Selskapet for Industriell og Teknisk Forskning, Trond- 
heim (Norway). Div. of Applied Ther Thermodynamics. 
CFD-Simulations for Evaluation of Thermal Com- 
fort in Rooms. 


- Occupied Large 
P. O. Tjelflaat, and S. A. Kvikne. 5 Oct 92, 20p 
STF15-A92055, ISBN-82-595-7465-9 
Presented at ROOMVENT ‘92, Aalborg, Denmark, 
September 2-4, 1992. Prepared in cooperation with 
Nor Tekniske Hoegskole, Trondheim. Sponsored 
by Royal -¥ Council for Scientific and Industri- 
al Research, Oslo 


Faulty design of ventilation and heating of large rooms 
is sometimes costly to rectify. There is a demand for 
methods that can be used to achieve the best possible 
evaluation of design proposals for indoor environ- 
ments. In this work, methods using computational fluid 
dynamics (cfd) are described, applied and discussed. 
It is found to be most essential that approximations 
and boundary conditions to be used in the numerical 
model are properly applied. It is also found that the 
computational grid chosen is very important in order to 
achieve a correct solution. A way of computing and 
presenting graphical results for thermal comfort, based 
on cfd-computations, is demonstrated and found 
easily interpreted. 


413,392 
PB94-860384/GAR 
a inc., Tolland, CT. 
! 


PC NO1/MF NO1 


Published Search®). 

Dec 93, 150 citations minimum 

Updated with each order. Supersedes PB93-858173. 
Sponsored in part by National Technical information 
Service, Springfield, VA. 


The eo yA sonen —_ . 

cepts, design, + os ape int oon 

Citations discuss buildi 

cluding centralized conta systems for air condition- 

ing, space heating, fire prevention, building security, 

= supply systems, and telecommunication. 
systems and expert systems for use 

n intelligent building design are included. (Contains a 

minimum of 150 citations and includes a subject term 

index and title list.) 


Building Equipment, Furnishings, & 
Maintenance 


413,393 
DE93516655/GAR PC A03/MF A01 
Technical Univ. of Denmark, Lyngby. Fysisk Lab. 3. 


40 VOL. 94, No. 5 


Udvikling og 
lavt 


). 
A. Gydesen, and D. Maimann. 92, 50p NEI-DK- 
1247 


Danish. 


The ouan ae-ena te pane Ge Gretna and 
rs ane te eae Spe 
tion of energy by analyzing energy saving potentials 
The case in hand was a Danish manufactured, for Den- 
mark traditional, electric cooker with electric heating 
elements at the top and bottom of the oven. The 
method was to measure energy consumption under 
Canderé eanditete and Gan teenngare ta00 mee 
urements with those taken on an oven where various 
energy saving alterations had been made. The stand- 
ard conditions were heating up the oven from 20 to 
200 degrees ade maintaining this tempera- 
ture for one hour. time taken to heat the oven was 
registered. Results were used as a basis for a proto- 
type. The latter’s energy consumption was measured 
under the standard conditions and also in connection 
a white bread, roast pork etc. The heat dis- 
oven was evaluated. Details of the test- 
aemun The prototype oven had the same di- 
mensions as the standard one. The oven itself and 
part of the door was constructed of stainless steel 
which has a greater capacity for heat reflection and a 
lower heat conduction capacity than enamelled steel. 
The insulation material was 4mm glass wool and re- 
flecting foil was placed on one of the two layers of 
glass in the door’s window. It was proved possible to 
save 60% energy during the heating up phase and 
almost 50% in the temperature maintaining phase. 
More energy savings would have been if the 
oven door no window in it. The results are present- 
ed in detail. (AB) (13 refs.) 


PC A03/MF A01 


tember L 

T. Parks. Sep 93, 46p GRI-93/0391 

Contract GRI-5091-285-2211 

See also PB93-165827. Sponsored by Gas Research 
Inst., Chicago, IL. 

Home automation is the integration of residential sys- 
tems and electronic products through the addition of 
microprocessor-based intelligence and communica- 
tions. As such, it applies to a broad array of products 
and systems within US homes including security: com- 
munication equipment; energy; heating, ventilation, 
and air conditioning one entertainment; lighting; 
and controls. The report, and reports to 
follow, will provide a solid basis for understanding the 
strategic, technical, and market drivers for home auto- 
mation and permit early introduction of advanced gas- 
fired equipment. 


Construction Materials, Components, 


& Equipment 


PC A05/MF A02 
(Army), 


413,395 
AD-A272 573/7/GAR 
Grampa. Engineering Research Lab. 
R: Membrane and Flashing Condition In- 
inspection 


dexes for Membrane Roofs--! 


, D. E. Brotherson, W. Tobiasson, S. D. 
. Knehans. Apr 93, 100p Rept no. CERL- 
TR- FM-93/11 


Because no procedures exist to inspect and evaluate 
the condition of single-ply membrane roofing systems 
within the ROOFER program, the U.S. Army Construc- 
tion Se Laboratories (USACERL) 
has developed and distress manual for 
these roofing systems. Included is the standardized in- 
formation needed to conduct the visual inspection 
survey, including names, descriptions, levels, 
measurement criteria, causes and photographs of 
membrane and flashing distresses. Procedures for dis- 
tress density calculations are also provided. Roof in- 
spectors can use this information to objectively deter- 
mine the indexes that reflect the (1) ability of the mem- 
brane and flashing to perform their » (2) 


needed level of maintenance, and (3) waterproof in- 
tegrity. ROOFER, Flashing condition index (FCI), 
single-ply membrane, Inspection. membrane condition 
index (MCI). 
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PB94-114782/GAR PC A04/MF A01 
Radian Corp., Research Triangle Park, NC. 
ee indoor Air Quality/ 
Pollution ention Workshop. Held in Raleigh, 
North Carolina on March 9-10, 1993. 

C. Sarsony. Oct 93, 68p EPA/600/R-93/198 
Contract EPA-68-D1-0031 

Sponsored by Environmental Protection Agency, Re- 
search Triangle Park, NC. Air and Energy Engineering 
Research Lab. 


The EPA's Air and Energy Engineering Research Lab- 
oratory (AEERL) held a 2-day workshop on indoor air 

ity (AQ) and pollution prevention (P2) at the North 

‘olina State University (NCSU) College of Textiles in 
Raleigh, NC. The goals of the workshop were to identi- 
fy P2 opportunities and to obtain recommendations for 
|AQ/P2 research strategies for reducing indoor air 
emissions. The first part of the workshop included 
background presentations on P2, |AQ, and AEERL’s 
Strat to combine the two. For the remainder of the 
workshop, participants were placed in workgroups, 
each of which discussed the |AQ and P2 opportunities 
in one of the following topic areas: adhesives and sea- 
lants, building materials, consumer products, furniture, 
office equipment, and textiles. 
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PB94-119807/GAR PC A10/MF A03 
Statens Provningsanstalt, Boras (Sweden). 


ae = the Euroseminar on Microscopy 
to Building Materials (4th). 
. Lindqvist, and B. Nitz. 1993, 202p 


Partial Contents: (1) Lime Renderings and Masonry-- 
Influence of the brick suction on the microstructure of 
cement-mortars; Microstructure in mortar; (2) image 
Analysis--Microcracking analysis of permeability speci- 
mens in high roy concrete; Possible applica- 
tions of pn) ato lysis techniques in the field of mi- 

ilding materials; (3) Cracking--Long dis- 
tance optical micr: and image processing ap- 
plied to concrete and rock; Microcracking in high-per- 
formance concrete: myth or reality; (4) Microscopy Ap- 
plied to Cement Clinker and Other Materials--Quantifi- 
cation of analytical data relating to cement clinker; 
Decay of natural building stones: a petrography case- 
study of samples of stones from the Church of Our 
Lady in Breda; (5) Concrete Microstructure--Micros- 
tructural studies of calcium aluminate cement con- 
cretes from structures; Effective w/c ratio of cement 
paste in concrete; (6) Concrete Mortar Damage and 
Restoration--Concrete failure caused by delayed et- 
tringite formation; Diagnosis of expansive processes in 
concrete. 
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PB94-123635/GAR PC A05/MF A01 
Sveriges Lantbruksuniversitet, Lund. Institutionen foer 
Lantbrukets Byggnadsteknik. 

Laettbet i Komposit Samverkan med 
Betong: Ett Foerspaent Platsbyggnadssystem 
(Blocks of Aerated Concrete Used in Composite 
foes daa a4 Ordinary Concrete: An On-Site Build- 
B. G. Moller. 1993, 79p SLU-LBT-R-86-SE, REPT-86 
Text in Swedish; summary in English. 


An interaction of aerated autoclaved concrete (aac) 
and prestressed reinforcement is realized by a combi- 
nation with ordinary portland cement concrete (pcc). 
The composite structure contains three materials, the 
main content being aac, completed by medium quality 
pec, held together by high quality prestressing steel. 
Thanks to initial prestressing walls can remain fully 
compressed, even in the vicinity of joints, after deflec- 
tion under an eccentric floor load. Prestressing helps 
avoid cracking and enhances the load capacity of wall 
systems. By comparative calculations it is now evident 
that a prestressed aac element based building system 
of the kind put forward in the project can have an extra 
floor level (from two to three storeys with load bearing 
walls). The effect of prestressing is to stabilize the wall 
which can be given extra height without inducing a high 
risk of buckling. 





413,399 
PB94-859477/GAR 
NERAC, Inc., Tolland, CT. 
Thermal Insulation for Residential Homes. (Latest 
citations from the NTIS Bibliographic Database). 
Published Search®). 

Dec 93, 220 citations minimum 

Updated with each order. Supersedes PB93-890887. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations concerning materi- 
als and methods used for thermal insulation of resi- 
dential homes. The thermal efficiency of window glass, 
cellular materials, glass wool, fibers, wood, foams, and 
other insulating materials is reviewed. Construction 
methods and insulation effectiveness are compared 
among geographic regions. (Contains a minimum of 
_ citations and includes a subject term index and 
title list.) 


PC NO1/MF NO1 


Structural Analyses 
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DE93019541/GAR PC A02/MF A01 
Argonne National Lab., IL. 

ismic response of base-isolated buildings using 
a viscoelastic model. 
R. A. Uras. 1993, 7p ANL/RE/CP-78822, CONF- 
930803-24 
Contract W-31109-ENG-38 
Biennial conference for the International Association 
for Structural Mechanics in Reactor Technology 
(SMIRT 12) (12th), Stuttgart (Germany), 16-26 Aug 
a by Department of Energy, Washing- 
ton, DC. 


Due to recent developments in elastomer 
technology,seismic isolation using elastomer bearings 
is rapidly gaining acceptance as a design tool to en- 
hance structural seismic margins and to protect 
people and equipment from earthquake damage. With 
proper design of isolators, the fundamental frequency 
of the structure can be reduced to a value that is lower 
than the dominant frequencies of earthquake ground 
motions. The other feature of an isolation system is 
that it can provide a mechanism for energy dissipation. 
In the USA, the use of seismic base-isolation has 
become an alternate strategy for advanced Liquid 
Metal-cooled Reactors (LMRis). ANL has been deeply 
involved in the development and implementation of 
seismic isolation for use in both nuclear facilities and 
civil structures for the past decade. Shimizu Corpora- 
tion of Japan has a test facility at Tohoku University in 
Sendai, Japan. The test facility has two buildings: one 
is base isolated and the other is conventionally found- 
ed. The buildings are full-size, three-story reinforced 
concrete structures. The dimensions and construction 
of the superstructures are identical. They were built 
side by side in a seismically active area. In 1988, the 
ANL/Shimizu Joint Program was established to study 
the differences in behavior of base-isolated and ordi- 
narily founded structures when subjected to earth- 
quake loading. A more comprehensive description of 
this joint program is presented in a companion paper 
(Wang et al. 1993). With the increased use of elasto- 
meric polymers in industrial applications such as isola- 
tion bearings, the importance of constitutive modeling 
of viscoelastic materials is more and more pro- 
nounced. A realistic representation of material behav- 
ior is essential for computer simulations to replicate 
the response observed in experiments. 


413,401 

DE93040225/GAR PC A06/MF A02 
Seismic Risk Evaluation Scientific Consulting Co., Los 
Angeles, CA. 

Base isolation: Fresh insight. 

V. Shustov. 15 Jul 93, 103p BCS-9214754 

Grant BCS-9214754 


The objective of the research is a further development 
of the engineering concept of seismic isolation. Ne- 
glecting the transient stage of seismic loading results 
in a widespread misjudgement: The force of resistance 
associated with velocity is mostly conceived as a 
source of damping vibrations, though it is an active 
force at the same time, during an earthquake type ex- 
citation. For very pliant systems such as base isolated 
structures with relatively low bearing stiffness and with 
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artificially added heavy damping mechanism, the so 
called ‘damping’ force may occur even the main push- 
ing force at an earthquake. Thus, one of the two basic 
pillars of the common seismic isolation philosophy, 
namely, the doctrine of usefulness and necessity of a 
strong damping mechanism, is turning out to be a self- 
deception, sometimes even jeopardizing the safety of 
structures and discrediting the very idea of seismic iso- 
lation. There is a way out: breaking with damping de- 
pendancy. 


413,402 
PB94-123395/GAR PC A03/MF A01 
sanstalt, Boras (Sweden). 
foer Liv isberaekning Ut- 
— fran Nivaoeverskridande (Modification of a 
Pe for Fatigue Life Predictions Based on Level- 
r 


‘ossing). 
T. Svensson. 1993, 43p SP-RAPP-1993:46, ISBN-91- 
7848-432-4 
Text in Swedish; summary in English. 


Statens Provni 
Modifier: 


In this report a method for fatigue life predictions is 
presented. The method is based on level-crossing and 
is a modification of a model by Holm and de Mare 
(HdM). The HdM-model is modified by taking crack clo- 
sure into account. Variable amplitude and constant 
amplitude tests are performed on both stainless steel 
and structural steel. The test results are used to com- 
pare the HdM-method, the modified HdM-method and 
the RFC-method for load spectra with various irregu- 
larities and shapes. Life predictions made with the 
modified HdM-method are at least as good as the life 
predictions made with the traditional RFC-method. The 
original HdM-method often predicts the fatigue life in a 
conservative way. 


General 


413,403 

PB94-121050/GAR PC A11/MF A03 
National Inst. of Standards and Technology (BFRL), 
Gaithersburg, MD. 
Summaries of BFRL Fire 
Projects and Grants, 1993. 
N. H. Jason. Sep 93, 230p NISTIR-5263 
See also report for 1992, PB93-116390. 


The report describes the fire research projects per- 
formed in the Building and Fire Research Laboratory 
(BFRL) and under its extramural grants program during 
Fiscal Year 1993. The BFRL Fire Research Program 
has directed its efforts under three program thrusts. 
The in-house priority projects, grants, and externally- 
funded efforts thus form an integrated, focussed en- 
semble. The publication is organized along those lines: 
(1) Fire Risk and Hazard Prediction; (2) Carbon Monox- 
ide Prediction; Turbulent Combustion; Soot; Engineer- 
ing Analysis; Fire Hazard Assessment; and Large 
Fires. (2) Fire Safety of Products and Materials; Materi- 
als Combustion; Furniture Flammability; and Wall and 
Ceiling Fires. (3) Advanced Technologies for Fire 
Sensing and Control; Fire Detection; and Fire Suppres- 
sion. For the convenience of the reader, an alphabeti- 
cal listing of all grants is contained in Part 2.0. 
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/ 
NERAC, Inc., Tolland, CT. 
Zero Coupon Bonds. (Latest citations from the 
ABI/inform Database). 
Published Search®). 
Dec 93, 176 citations minimum 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


413,407 


The bibliography contains citations concerning invest- 
ment in fixed yield zero coupon bonds to achieve long- 
term financial goals such as retirement or educational 
funds. The citations review sources, includi — 
tions, tax-exempt organizations and the U. 

ment, and discuss the advantages of yield pre abil. 
ity upon maturity. Also referenced is information con- 
cerning selection criteria for investors, including dis- 
cussion of tax treatment, bond rating, and the ultimate 
face value upon maturity. (Contains a minimum of 176 
=o and includes a subject term index and title 
ist. 


413,405 


PB94-860038/GAR 
NERAC, Inc., Tolland, CT. 
Electronic Funds Transfer (EFT). (Latest citations 
from the INSPEC Database). 

Published Search®). 

Dec 93, 89 citations minimum 

Updated with each order. Supersedes PB93-850766. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


PC NO1/MF NO1 


The bibliography contains citations concerning tech- 
niques, equipment, and systems for electronic funds 
transfer (EFT). Topics include security and/or privacy, 
artificial intelligence in EFT, and recent developments 
and trends. Some attention is given to legislative and 
legal aspects of EFT. (Contains a minimum of 89 cita- 
tions and includes a subject term index and title list.) 
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PB94-117793/GAR 

Center for the New West, Denver CO. 
Measuring Distress: Economic Indicators and the 
Great Plains. 

Final rept. 

J. C. Shepard, M. Muehibauer, and L. D. Higgs. Aug 
92, 172p 

Grant EDA-05-06-02503 

Sponsored by Economic Development Administration, 
Washington, DC. 


PC A08/MF A02 


This report examines the use and misuse of economic 
indicators in the Great Plains region. Traditional indica- 
tors, such as population, employment, and income, are 
often used to measure local distress and vitality. In 
view of recent economic change, traditional indicators 
may be readily obtained but are not always valid in un- 
derstanding the conditions of everyday life. As an alter- 
native, the authors of this report believe that practition- 
ers and researchers must not only improve traditional 
indicators, but also develop new measures of a com- 
munity’s assets and liabilities. A ‘people-centered’ ap- 
proach would use New Economy indicators of busi- 
ness, information and technology; and a Community 
Balance Sheet would include quality of life and com- 
munity assets. The focus of this report is on nonmetro- 
politan urban places--the small cities, towns, and vil- 
lages of the Great Plains. 


413,407 


PB94-120169/GAR PC AO5/MF A01 
National Research Council, Washington, DC. Comput- 
er Science and Telecommunications Board. 

Review of the Tax Systems Modernization of the 
Internal Revenue Service. 

1992, 80p 

Contract TIR-90-0051 

See also PB88-150727 and AD-A267 423. Sponsored 
by Internal Revenue Service, Washington, DC. 


This is the final report of the Computer Science and 
Telecommunications Board (CSTB) on its review of 
the Tax Systems Modernization (TSM) program of the 
Internal Revenue Service (IRS). The IRS asked the 
NRC to conduct this review for the purpose of provid- 
ing an independent evaluation of the feasibility of the 
IRS's en ee its TSM program, taking into ac- 
count both technical and management issues. 
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413,408 


Foreign 
for the United States: People’s Republic of China. 
Export trade information. 
Sep 93, 17p FET-93-12 

PB93-160281. Also available from Supt. 
of . Sponsored by International Trade Administra- 


tion, Washington, DC 
The report reviews the current economic situation and 
ali a ae mae ev moreno 
and government. Its primary is to provide up- 
to-date and forward-looking general information useful 
to US firms interested in exporting to or investing in 
China. It is accompanied by a table of key economic 
indicators. 


413,409 


PB94-116753/GAR PC A01 
International Trade Administration, Washington, DC. 


eport highlights key facts about Argentina. It in- 
cludes a brief country profile, as well as information on 
its economy, foreign trade, foreign direct investment, 
and commercial development. 


413,410 


undin. c1993, 133p 
WORLD BANK DP- 210, ISBN-0-8213-2590-6 
Congress ca -— no. 93-26137. 
Microtche copies only. Paper copy : 
World Bank Publications, P.O. Box 7247-8619, Phila- 
deiphia, PA. 19170-8619. Phone: (201) 225-2165. 


This report provides an analysis of the potential of in- 
dustrial applications of marine bi and i 
cused on developing countries of the ; 
clear that biotec’ "s potential for remediating 
ae eee of developing countries 
is extraordinary. A brief review of relevant aspects of 
the oceans and the life they support and an introduc- 
tion to the wider field of biotechnology are considered. 
Methods for building capability in biotechnology and in 
marine biot are explained. Examples of 
projects in marine —~ related areas 
major intergovernmental agencies, in- 
cluding the World B Bank, are presented. This report is 
intended mainly for World Bank professionals who in 
the future formulate and administer projects in 
marine bioti . Thus, the language is lar 
, and technical terms are used wt 
are defined. In addition, a glossary of technical terms is 


413,411 


PB94-120433/GAR PC A02 
ooaet (Barbara) Associates, Bradford-on-Avon (Eng- 


, 6p 
This document was provided to NTIS by the Interna- 
tional Trade Administration, Office of Latin America. 
See also PB92-168137. 


unemploy- 
ment trends. It also contains a table of key labor indi- 
cators. 


413,412 
PB94-120466/GAR 
American Embassy, Georgetown (Guyana). 
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PC A01 


Industry Subsector Analysis, Guyana: Commercial 


Activities 

Export trade information. 

Mar 92, 5p 

This document was provided to NTIS by the Interna- 
tional Trade Administration, Office of Latin America. 
See also PB92-168137. 


The report outlines commercial activities in Guyana for 
1993. It includes sections on commercial setting and 
trends, import data, market potential and strategy for 
U.S. sales. 


413,413 

PB94-96 1002/GAR PC A03 
Polish Regulations on VAT Tariffs and Excise 
Rates. 


Export trade information. 

Dec 93, 14p 

Paper copy also available on Standing Order, deposit 
account required ($150 for single category or $500 for 
all categories). 


This text contains executive orders of the Minister of 
Finance concerning the value-added tax and excise 
tax in Poland. Also included are tables indicating the 
excise tax rates of certain domestically manufactured 
and imported articles. 


413,414 

yuss-ecez01 /GAR PC A03 
Law on Transformation of Enter- 

with srless with Social Capital. 
xport trade information. 

Nov 93, 18p 

This document was provided to NTIS by Office of Gen- 

eral Counsel, Washi . 

Paper copy also avai on Standing Order, deposit 

account required ($150 for single category or $500 for 

all categories). 


This text sets out the procedures for privatizing state 
enterprises in Macedonia. Included are provisions re- 
garding the transformation of an enterprise in bank- 
ruptcy and the cunversion of creditors’ claims into per- 
manent investment. 


International Commerce, Marketing, & 
Economics 


413,4 
PBS4-115359/GAR PC A03/MF A01 
— Conference of State Legislatures, Denver, 


) Across the Atlantic: The States Face 
Europe ‘92. 

Final rept. 

B. Roberts. c1991, 47p ISBN-1-55516-805-1 
Contract EDA-99-06-07316 

Sponsored by Economic Development Administration, 
Washington, DC. 


This report, written for state legislators and other state 
government officials involved in policies that affect 
economic competitiveness, provides an overview of 
the importance of European Ccomunter (EC) ‘92. It is 
specifically — ned to describe the economic 
ice within Europe and the implica- 
business, local economies, and 
state governments. Chapter one provides a brief over- 
view of the growing importance of international trade 
to the American economy. Chapter two focuses on the 
cha taking place in Europe, the key trading part- 
ner of the United States. Chapter three examines the 
issue of how EC ‘92 will affect states. Analysis focuses 
on five key areas: trade opportunities; economic or 
business titiveness issues; issues that affect 
state legislative authority on banking insurance and 
taxation; industrial policy and the emerging role of 
more sophisticated European national and regional 
development and innovations in develop- 
ment polices t chall state commitments in 
such areas as education, infrastructure, and technolo- 
gy development. The report concludes with an overall 
discussion of the future role of states in a growing 
international economy and likely issues of concern. 


413,416 

PB94-116761/GAR PC nat 
International Trade Administration, Washington, DC. 
Office of Latin America. 


Industry Subsector Analysis, Brazil: Information 
Checklist and Bibliography, March 1993. 

Export trade information. 

Mar 93, 5p 

Supersedes PB93-148641. 


The bibliography contains business guides, newslet- 
ters, and magazines dealing with Brazil. In addition, 
Brazilian statistical sources and other organizations 
with current information on Brazil are also listed. 


413,417 

PB94-116779/GAR PC A01 
International Trade Administration, Washington, DC. 
Office of Latin America. 

industry Subsector Analysis, Trinidad and Tobago: 
Key Contact List, February 1993. 

Export trade information. 

Feb 93, 4p 

Supersedes PB93-154243. 


The report lists key contacts to assist U.S. companies 
and individuals interested in doing business in Trinidad 
and Tobago. It includes U.S. Government sources, as 
well as those of the Government of Trinidad and 
Tobago. 


413,418 

PB94-116787/GAR PC A01 
International Trade Administration, Washington, DC. 
Office of Latin America. 

industry Subsector Barbados: Key Con- 
tact List, February 1993. 

Export trade information. 

Feb 93, 4p 

Spueniee PB93-102937. 


The report lists key contacts to assist U.S. companies 
and individuals interested in doing business in Barba- 
dos. It includes U.S. Government sources, as well as 
those of the Government of Barbados. 


413,419 

PB94-116795/GAR PC AO1 
International Trade Administration, Washington, DC 
Office of Latin America. 

Industry Subsector Analysis, Netherlands An 

and Aruba: Key Contact List, February 1993. 

Export trade information. 

Feb 93, 5p 

Supersedes PB92-207984. 


The report lists key contacts to assist U.S. companies 
and individuals interested in doing business in Nether- 
lands Antilles and Aruba. It includes U.S. Government 
sources, as well as those of the Government of Neth- 
erlands Antilles and Aruba. 


413,420 

PB94-116803/GAR PC A01 
International Trade Administration, Washington, DC. 
Office of Latin America. 

Industry Subsector Analysis, Dominica: Key Con- 
tact List, March 1993. 

Export trade information. 

Mar 93, 4p 

Sevenndes PB93-102583. 


The report lists key contacts to assist U.S. companies 
and individuals interested in doing business in Domini- 
ca. It includes U.S. Government sources, as well as 
those of the Government of Dominica. 


413,421 

a 17371/GAR PC A03/MF A01 
Forei - —.e Service, Washington, DC. Grain 
and Gos 

Export Markets for U.S. Grain and Products, Sep- 
tember 1993. 

Foreign agriculture circular. 

Sep 93, 28p EMG-9-93 

See also PB93-116481 and PB94-108404. 


The document evaluates the Export Markets for U.S. 
Grain and Products. It includes: Competing countries’ 
systems, policies, and competitive practices, particu- 
larly Canada’s Wheat Support Systems. The result of 
the changes in the Canadian wheat programs has 
been continued increases in sales into certain markets 
where subsidized competition has previously not pre- 
vailed, and the redirection of Canada’s exports to the 
U.S. market. Also covered are: Importing countries’ 
systems and policies, including restrictive import prac- 
tices, of Japan, Mexico, Russia, Morocco, Korea, and 





Bangladesh. Significant developments in origins and 
destination of trade are presented, regarding the In- 
creased Sales of EC Wheat to Iraq. 


413,422 

PB94-117660/GAR PC A03/MF A01 
Northwest —_ Development Commission, Thief 
River Falls, M 

Red River Trade Corridor Project, February 1991 
to January 1992. 

Final rept. 

L. Heath, and J. Nagel. 23 Dec 92, 20p 

Grant EDA-06-06-02514 

Sponsored by Economic Development Administration, 
Washington, DC 


This report outlines the efforts of Minnesota, North 
Dakota and Manitoba to form a coalition to promote 
the Red River Trade Corridor in international trade 
markets. Trade information, economic statistics and 
cultural trends are examined with the goal of defining a 
trade strategy which is conscious of the strengths and 
weaknesses of the Corridor. Network building, educa- 
tion, research, marketing and planning are the key 
components of this strategy. Long term goals of the 
project include increasing the amount of trade within 
the Corridor, increasing the amount of trade between 
the Corridor and other areas and identifying economic 
sectors and businesses where the Corridor can com- 
pete most effectively in local and international mar- 
kets. The importance of cooperation between the U.S. 
and Canada is a central theme of the report. 


413,423 
PB94-117736/GAR PC A04/MF A01 
—- Inst. of Tech., Atlanta. Economic Develop- 
ment Div. 
Center for international Standards and Quality: A 
_— Assessment and Business Plan. 

inal rept. 
A. E. O'Neill. cApr 92, 59p 
Grant EDA-99-06-07320 
Sponsored by Economic Development Administration, 
Washington, DC. 


The European Community 1992 (EC 92) aims to unify 
its 12 member nations into a single economic market 
of 320 million people with few or no bureaucratic, 
fiscal, and technical barriers to trade. In most Europe- 
an countries, there exists a state-supported standards- 
making body. They are ideally positioned to provide 
firms in their country with access to the new standards, 
interpretation of these standards, product analysis for 
compliance, quality assurance programs, and a host of 
other services necessary to maintain the competitive- 
ness of each country’s industry. No such — organi- 
zation exists today in the United States. To fill this gap 
and provide similar technical assistance and quality 
assurance programs in the U.S., Georgia Tech has 
created an export technical assistance and quality as- 
surance center, known as the Center for International 
Standards and Quality (CISQ). The Federal Economic 
Development Administration funded a market re- 
search study to (1) determine the level of demand for 
the center’s services, (2) to attempt to identify a target 
market for the center, and (3) to develop a marketing 
plan that would address that target market. This report 
is the culmination of that effort. 


413,424 

PB94-119724/GAR PC A03/MF A01 
Foreign Agricultural Service, Washington, DC. Trade 
and Economic Information Div. 

Agricultural Trade Highlights, September 1993. 
Foreign Fay ry circular. 

Sep 93, 18p ATH-9-93 

See also PB93-113900 and PB93-234 102. 


The issue of Agricultural Trade Highlights contains the 
July trade statistics released on tember 16 by the 
Commerce Department, which placed the values of 
U.S. Agricultural Exports at $3.1 billion. These were 
down six percent from the same month last year and 
down two percent from June’s level. Also covered in 
the issue are: Consumer Food Highlights; P: 

U.S. Grain and Meal Exports in the Form of Meat: 
Trade Policy Updates; Market Updates; U.S. Agricul- 
tural Exports; and Foreign Exchange Rates. 


413,425 

PB94-120417/GAR PC A01 
International Trade Administration, Washington, DC 
Office of Latin America. 


Industry Subsector Analysis, and Barbu- 
da: Key Contact List, February 1992. 

Export trade information. 

Mar 93, 5 


p 
Supersedes PB93-102796. 


The report lists key contacts to assist U.S. companies 

and individuals interested in doing business in Antigua 

and Barbuda. It includes U.S. Government sources, as 

— as those of the Government of Antigua and Barbu- 
a. 


413,426 
PB94-120441/GAR PC A02 
American Embassy, Georgetown (Guyana). 

Industry Subsector Analysis, Guyana: Investment 
Climate Statement. 

Export trade information. 

Sep 92, 7p 

This document was provided to NTIS by the Interna- 
tional Trade Administration, Office of Latin America. 
See also PB92-168137. 


The report outlines a marketing plan for Guyana for 
1993. The investment climate statement includes an 
economic overview of the country, openness to foreign 
investment, transfer policies, dispute settlement, gov- 
ernment policies, and economic trends. Figures on for- 
eign investment are provided for 1989-1992. 


413,427 

PB94-120474/GAR PC A04 
International Trade Administration, Washington, DC. 
Office of the Near East. 

Country Marketing Plan for Morocco, FY 1994. 
Export trade information. 

1 Aug 93, 56p 

Supersedes report for 1993, PB93-139400. 


The U.S. Foreign Commercial Service office in Casa- 
blanca, the report includes best prospects for U.S. ex- 
ports to Morocco, economic statistics, an overview of 
the commercial, economic and political environments, 
trade barriers, and trade event plans. 


413,428 

PB94-120482/GAR PC A04 
International Trade Administration, Washington, DC. 
Office of the Near East. 

Country Marketing Plan for Egypt, FY 1994. 

Export trade information. 

1993, 65p 

Supersedes report for 1993, PB93-140333. 


Table of Contents: Country Data; Best Prospects; 
Commercial Environment; Financing Environment; 
Trade and Investment Barriers; Market Analysis Plan; 
and Trade Event Plan. 


413,429 

PB94-120490/GAR PC A04 
International Trade Administration, Washington, DC. 
Office of the Near East. 

Country Marketing Pian for Saudi Arabia, 1994. 
Export trade information. 

1 Aug 93, 68p 

Supersedes PB93-139376. 


U.S. Foreign Commercial Service offices in Saudi 
Arabia, the report includes best prospects for U.S. ex- 
ports to Saudi Arabia, economic statistics, an overview 
of the commercial, economic and political environ- 
ments, trade barriers, and trade event plans. 


413,430 

PB94-120508/GAR PC A03 
International Trade Administration, Washington, DC. 
Office of the Near East. 

ee ee Se 
Export trade information. 

1 Aug 93, 

Supersedes PB93-139392. 


Table of Contents: Country Data; Best Prospects; 
Commercial Environment; Financing Environment; 
Trade and investment Issues/Barriers; Market Analy- 
sis Plan (MAP); Trade Event Plan; and Work Plan. 


413,431 

PB94-120516/GAR PC A04 
International Trade Administration, Washington, DC. 
Office of the Near East. 


413,436 


BUSINESS & ECONOMICS 
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Country Marketing Pian for Algeria, FY 1994. 
Export trade information. 

1993, 58p 

Supeeeeee report for 1993, PB93-139384. 


The U.S. Foreign Commercial Service office in Algiers, 
the report includes best prospects for U.S. exports to 
Algeria, economic statistics, an overview of the com- 
mercial, economic and political environments, trade 
barriers, and trade event plans. 


413,432 
PB94-120524/GAR PC A04 
International Trade Administration, Washington, DC. 
Office of the Near East. 
Country Marketing Plan for Kuwait, FY 1994 
(Edited Version). 
Ex trade information. 

t 93, 65p 
Supersedes report for 1993, PB93-140341. 


Table of Contents: Country Data; Sector Opportunity 
Profiles/Best Prospects; Commercial Environment; Fi- 
nancing Environment; Trade and Investment Barriers; 
Market Analysis Plan; Trade Event Plan; and Post 
Work Plan. 


413,433 

PB94-120532/GAR PC A03 
International Trade Administration, Washington, DC. 
Office of the Near East. 

Morocco Business Guide, 1993. 

Export trade information. 

1993, 42p 


The report provides in depth information on doing busi- 
ness in Morocco. Topics featured include: agriculture, 
industrial sectors, tourism, banking and financing, in- 
frastructure development, trade practices, trade 
agreements, distribution and sales channels, import 
documentation, transportation, advertising, invest- 
ment, guide to traveling, and a host of other informa- 
tion. 


413,434 

PB94-120540/GAR PC A04 
International Trade Administration, Washington, DC. 
Office of the Near East. 

Directory of Business Contacts in Kuwait. 

Export trade information. 


1993, 62p 
See also PB93-140341. 


The Directory of Business Contacts in Kuwait contains 
lists of Kuwaiti firms that are importers of goods, 
agents/representatives of foreign firms, and potential 
customers. Thelists are divided by industry sectors in- 
— Oil and Gas Field Equipment, Power Genera- 

uto Parts, Pumps, Valves and Compressors, 
Telecommunications, Air Conditioning and Refrigera- 
tion, Computer Hardware and Software, Avionics and 
Ground ree med Building Materials and Construction, 
Safe urity, Medical, Home and Office Furni- 
ture, Trucking and ‘ransportation, Cosmetics and Toi- 
letries, Chemicals, Boats and Marine, Marble, and Tex- 
tiles and Apparel. The directory is useful for American 
firms interested in doing business in Kuwait because it 
can be used to find Kuwaiti contacts and customers. 
The Directory is not exclusive. Updates of several of 
the Kuwaiti business contacts lists can be found on the 
National Trade Data Bank (NTDB); for information 
about the NTDB call 1-800-USA-TRADE. 


413,435 
PB94-120763/GAR PC A16/MF A03 
International Customs Tariffs Bureau, Brussels (Bel- 
jum). 
: International Customs Journal. 20th Edi- 
tion, Year 1993-1994. 
Bulletin. 
Jul 93, 362p BULL-95-20-EN 
See also PB91-136051 and PB91-154757. 


The report contains the schedule of custom duties and 
exemptions applicable to goods imported to and ex- 
ported from Finland. 


413,436 


PB94-120789/GAR PC A16/MF A03 
International Customs Tariffs Bureau, Brussels (Bel- 


gium). 
March 1,1994 43 





BUSINESS & ECONOMICS 


international Commerce, Marketing, & Economics 


Switzerland: International Customs Journal. 16th 
Edition, Year 1993-1994. Number 1. Supplement 1. 
Bulletin. 

Aug 93, 372p BULL-16-1-1-EN 

See also PB91-176396. 


The supplement contains the schedule of customs 
duty agreements and exemptions, as well as the tariff 
rates applicable to goods imported to and exported 
from Switzerland 


413,437 

PB94-122462/GAR PC A05/MF A02 
Bureau of International Labor Affairs, Washington, DC. 
Trade and Employment Effects of the Carribean 


R. C. Shelburne. Nov 93, 100p ECONOMIC 
DISCUSSION PAPER-43 
See aiso PB93-215556. 


This report is the ninth in a series of annual supe te 
the Congress pursuant to Section 216 of the Caribbe- 
an Basin Economic Recovery Act (CBERA). It ana- 
lyzes the impact of the CBERA on U.S. trade and em- 
ployment during the ninth year of operation of the pro- 
gram from 1991 to 1992. 


413,438 

PB94-122835/GAR PC A09/MF A03 
South Carolina Univ., Columbia. Coll. of Business Ad- 
ministration. 

Developing Export Markets. 

Final rept. 

P. G. Walters, and E. G. Rojas. 10 Aug 89, 194p 
Grant EDA-04-06-03573 

Sponsored by Economic Development Administration, 
ee DC. Technical Assistance and Research 


This report is designed to be used as a textbook in 
export training ay ye The report offers practical, 
detailed advice t managers of firms interested in 
developing export business. It is intended to go 
beyond basic introductory texts and discusses export 
issues in detail. However, the report contains basic as 
well as advanced material and its readers do not need 
prior export experience. Special features of the text 
are the discussion questions at the end of each chap- 
ter and the two case studies. 


413,439 

PB94-123221/GAR PC A04/MF A01 
North Carolina Univ. at Chapel Hill. Kenan Inst. of Pri- 
vate Enterprise. 

Trading Up: Report on a Symposium to Provide 
State and Private Sector Input into the National 
Export Strategy. 

Final rept. 

J. Bremer. Sep 93, 73p 

Grant EDA-99-06-07359 

See also PB93-234995. Sponsored by Economic De- 
velopment Administration, Washington, DC. Technical 
Assistance and Research Div. 


The Trading Up Symposium in July 1993 brought to- 
gether over a hundred American trade development 
professionals to assist the Trade Promotion Coordinat- 
ing Council (composed of federal ies with trade 
programs) in developing the National Export Strategy. 
The symposium had three main purposes: promoting 
dialogue between the federal and nonfederal pro- 
grams, encouraging the administration to recognize 
the current and potential contribution of nonfederal 
programs to national export oe. and identifying 
areas of consensus among trade professionals on how 
to improve the current system. 

413,440 


PB94-124450/GAR 
Foersvarets Forskni 


PC A05/MF A01 
talt, Stockholm (Sweden). 


Conflict and Import. Main ). 
M. Hedvall, and P. Anaes. Sep 93, 93p FOA-A- 
10049-1.2 

Text in Swedish; summary in English. 


en eare qeceete ans) See aoe ane 


tions of the Gulf conflict on Swedish imports of certain 
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strategic entailed incr 
delivery, drops in quality and 
point of departure is that the 


of a raw material typically 


wary. fhe of finished goods 


of imported 
the Gulf 


Alliance was so rnlitarty well he we And above all, 
the conflict was not very long. In the periphery, prices 
changed, deliveries were not punctual and qualities 
deteriorated. 


413,441 

PB94-961801/GAR 

Law on Foreign Investment in the 

uania (as Amended 2/92) with Related 
Resolution. 


and 

Export trade information. 

Nov 93, 20p 

This document was provided to NTIS by Office of Gen- 

ae Washington, DC. See also PB92- 
1801. 

Paper copy also available on Standing Order, deposit 

account required $150 for single category or $500 for 

all categories). 


This law supersedes the December, 1990, Lithuanian 
Law on Foreign Investments. The amended law in- 
cludes various incentives to foreign investors such as 
exemptions from customs duties and tax on repatriat- 
ed profits. 


General 


413,442 

PB94-121019/GAR PC A06/MF A02 
Small Business Administration, Washington, DC. 

U.S. Smali Business Administration Fiscal Year 
1992 Annual Report: On the Road to Economic Re- 


covery. 
1992, 123p 
See also report for FY 1991, PB92-157064. 


The annual report of the U.S. Smail Business Adminis- 
tration, covering the a "s activities during fiscal 
year 1992. Volume 1 contains the text of the report. 
Volume 2 contains listings, by state, of the ’s 
——s 8(a) contracts, business loans, and surety 


eee 
CHEMISTRY 


Analytical Chemistry 


413,443 

PAT-APPL-7-754 840/GAR PC NO3/MF A04 
Westinghouse Savannah River Co., Aiken, SC. 
Alkaline solution absorption of carbon dioxide 
method and apparatus. 

Patent Application. 

D. T. Hobbs. Filed 1991, 14p DE93019321 

Contract ACO9-89SR18035 

This er a available for U.S. li- 
censing possibly, for foreign Copy of 
application available NTIS. — 


Disclosed is a method for measuring the concentration 
of hydroxides (or pH) in alkaline solutions, using the 


after measurements of the CO(sub 2) concentration. 
Comparison of the measurements yields the adsorp- 
tion fraction from which the hydroxide concentration 
oe ee ae S anaes os 
pat Be ee A schematic is given of a 
process system according to a preterred embodiment 
of the invention. 2 figs. 


413,444 


PB94-121266/GAR PC A07/MF A02 
National Marine Fisheries Service, Charleston, SC. 
Charleston Lab. 

Biomedical Test Materials Program: Analytical 
Methods for the Quality Assurance of Fish Oil. 
Second Edition. 

Technical memo. 

G. T. Seaborn, J. A. Gooch, F. M. Van Dolah, and S. 
B. Galloway. Sep 93, 132p NOAA-TM-NMFS-SEFSC- 


329 
See also PB89-168702. 


The compilation of methods contained in this manual 
represents the standard methods utilized by the Na- 
tional Marine Fisheries Service (NMFS) FISH OIL BIO- 
MEDICAL TEST MATERIALS (BTM) PROGRAM to 
conduct quality assurance and quality control. Many of 
the methods used are official methods of the Associa- 
tion of Official Analytical Chemists’ (AOAC) or Ameri- 
cal Oil Chemists’ Society (AOCS). Many of the official 
methods were developed for the analysis of vegetabie 
oils and have been modified for analysis of fish oil. In 
some cases, current technology far exceeds the offi- 
cial method, and the program has utilized the newer 
technique. All methods are described in detail, and in- 
clude information on results of collaborative efforts 
using the method. The manual contains nine sections 
including the general introduction. Each section of the 
manual deals with specific types of analyses: lipid 
characterization, sterols, fatty acid oxidation products, 
organics, metals, moisture, sensory attributes, and 
bacteria. Each method is described using the following 
outline: introduction, principle, apparatus, reagents, 
preparation of standards and samples, determination, 
calculation, precision, notes, and references. 


413,445 


PB94-859782/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 


Magic — Spi NMR Spectroscopy. (Latest 
citations from the IN 


C Database). 
Published Search®). 
Dec 93, 250 citations 
Updated with each order. Supersedes PB93-881613. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations concerning the 
principles and applications of magic angle spinning 
(MAS) nuclear magnetic resonance (NMR) in high res- 
olution spectra analysis of solids. Magic angle spinning 
NMR is a very powerful spectrographic technique for 
the study of structures, dynamics, and reactivity of 
solids. Industrial materials investigated include zeo- 
lites, organic compounds and polymers, liquid crystals, 
silicate and borate glasses, and alumina and oxide 
films. Applications in conductive polymers, biological 
systems, and organic matrixes of composite materials 
are presented. (Contains 250 citations and includes a 
subject term index and title list.) 


Basic & Synthetic Chemistry 


413,446 


AD-A272 805/3/GAR 
Harvard Univ., Cambri 
Alumoxanes: Ra’ 

als. 


End-of-year rept. 
A. R. Barron. 18 May 93, 12p 
Contract N00014-91-J-1934 


PC A03/MF A01 
, MA. Dept. of Chemistry. 
ition of Black Box Materi- 


Amorphous (AI203)x(SiO2)y thin films have been 
grown by atmospheric pressure metal-organic chemi- 
cal vapor deposition using the single source precursor 
AK(OSiEt3)32. Characterization by X-ray photoelectron 
spectr: indicated that the films consisted of a 
mixture of Al203, SiO2 and an aluminosilicate. The rel- 
ative amount of each species was dependent on the 
deposition temperature and the carrier gas composi- 
tion. Use of NH3 as the carrier gas resulted in the in- 
creased volatility of the precursor by the in situ forma- 
tion of the low melting Lewis acid-base adduct 
A1(OSiEt3)3(NH3), however, no nitrogen incorpora- 
tion was observed in these deposited films. CVD, alu- 
mina, silica. 





413,447 
DE93019001/GAR PC A02/MF AO1 
Argonne National Lab.., IL. 

Direct synthesis of organic and organometallic- 
containing MICA-type aluminosilicates. 

K. A. Carrado, and A. Awaluddin. 1993, 10p ANL/ 
CHM/CP-79161, CONF-930802-6 

Contract W-31109-ENG-38 

American Chemical Society national meeting (206th), 
einen. IL (United States), 22-27 Aug 1993. Spon- 
sored by Department of Energy, Washington, DC. 


Layer-silicate clay structures ca~ >rovide supramole- 
cular organization for catalysis, ..».. “eactions, colloid 
science, and electron transfer. The thors have suc- 
cessfully modified the experimental preparations of 
several different layer silicates in order to incorporate 
a wide variety of organic and organometallic molecules 
in the clay galleries. Synthesis and physical character- 
ization of these materials are described and compared 
to ion-exchanged natural clay analogs. In addition, the 
photophysical properties of organometallic Ru(ll) com- 
plexes incorporated by direct hydrothermal crystalliza- 
= into synthetic clays were measured. 3 tabs, 21 
refs. 


413,448 

PB94-124526/GAR PC A01/MF A01 
Foersvarets Forskningsanstalt, Umea (Sweden). 
Preparation of a Cyclic Ketene Acetal with Phase- 
Transfer Catalysis in a Water-Containing System. 
Journal article. 

L. H. Trogen. c1993, 3p FOA-B-40452-4.9 

Pub. in Acta Chemica Scandinavica 47, p841-842 
1993. 


Recently Diez-Barra et al. and Bailey and Zhou have 
described a new method for the synthesis of cyclic 
ketene acetals from cyclic acetals of bromoacetalde- 
hyde. In both cases this was accomplished by elimina- 
tion of the elements of hydrogen bromide using phase- 
transfer catalysis under more-or-less anhydrous condi- 
tions. One of the examples given by the latter authors 
was the preparation of 3-methylene-1,5-dihydro-2,4- 
benzodioxepine 2. This prompts me to report my find- 
ing that 2 may be prepared in a yield consistently 
better than 90% under standard phase-transfer cataly- 
sis conditions, viz, 50% aqueous NaOH and benzene 
with tetrabutylammonium ion as the catalyst. 


Industrial Chemistry & Chemical 
Process Engineering 


413,449 
PB94-116951/GAR PC A03/MF A01 
Michigan Univ., Ann Arbor. Dept. of Chemical Engi- 


neering. 
Modified Mixed Oxide Catalysts for the Selective 
Oxidation of Methane. Final Report, September 1, 
1990-August 31, 1993. 

J. Schwank. 31 Aug 93, 20p GRI-93/0268 

Contract GRI-5086-260-1324 

See also PB93-123685. Sponsored by Gas Research 
inst., Chicago, IL. 


The major objective of the research was the catalytic 
activation of methane to produce oxygenates, primarily 
formaldehyde. Catalysts were identified and character- 
ized which showed satisfactory activity and selectivity. 
However, the yields of formaldehyde were not suffi- 
ciently high enough to justify further process develop- 
ment studies. Therefore, research in this area of the 
methane reaction science program will not be contin- 
ued. 


413,450 
PC NO1/MF NO1 


/GAR 
NERAC, Inc., Tolland, CT. 
Molecular Sieves: in Selective Gas Sorp- 
Technology Database). seis sed 
Published ch®). 
Dec 93, 250 citations 
Updated with each order. Supersedes PB93-851756. 
Prepared in cooperation with Department of Energy, 
Washington, DC. Sponsored in part by National Tech- 
nical Information Service, Springfield, VA. 
U.S. sales only. 
The bibliography contains citations concerning the use 
of molecular sieves in gas separation and purification 


one The citations explore purification of 
iogas, natural gas, coke oven gas, and flue gas; geo- 
thermal gas analysis; air separation and desiccation; 
and separation of noble gases from radioactive gase- 
ous wastes. Molecular sieves suitable for gas sorption 
are described, including physical properties, sorptive 
capacities, effects of outside contaminants or energy 
sources on sorptive properties, and specific applica- 
tions. (Contains 250 citations and includes a subject 
term index and title list.) 


413,451 

PBS4-860228/GAR PC NO1/MF NO1 

NERAC, Inc., Tolland, CT. 

pee pe Ses atest yo + omy = wey 
atent Bibliogra with Exemplary . 

Published Search®). 

Dec 93, 250 citations 

Updated with each order. Supersedes PB93-854180. 

Sponsored in part by National Technical Information 

Service, Springfield, VA. 


The bibliography contains citations of selected patents 
concerning microporous filter devices and materials 
used in liquid and gas filtration processes. Patents are 
presented for the design and fabrication of filters em- 
ployed in medical and chemical engineering purifica- 
tion and separation processes, and in fraction analy- 
ses. Polymer films and membranes are discussed as 
filter materials. Medical applications include bacterial 
filters, blood analysis, and intravenous therapy. (Con- 
tains 250 citations and includes a subject term index 
and title list.) 


413,452 

PBS4-860475/GAR PC NO1/MF NO1 

NERAC, Inc., Tolland, CT. 

Ultrafiltration. (Latest citations from the NTIS Bibii- 
Database). 


Published Search®). 

Dec 93, 116 citations minimum 

Updated with each order. Supersedes PB93-859379. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations concerning ultrafil- 
tration, the separation of colloids or fine solid materials 
by filtration through microporous or semi-permeable 
materials. Citations discuss the use of the ultrafiltration 
process for removing dissolved toxic metals from 
groundwater, production of food-grade protein, treat- 
ing kraft black liquor from pulp and paper processing, 
decontamination of low-level radioactive waste water, 
desalination, and hemodialysis. Topics also include ul- 
trafiltration equipment and membrane descriptions. 
Procedures for preventing fouling and the cleaning of 
the filtration materials and membranes are also pre- 
sented. (Contains a minimum of 116 citations and in- 
cludes a subject term index and title list.) 


Photo & Radiation Chemistry 


413,453 
DE93019756/GAR PC A03/MF A01 
Argonne National Lab.., IL. 

f-state luminescence of lanthanide and actinide 
ions in solution. 

J. V. Beitz. 1993, 32p ANL/CHM/CP-79390, CONF- 
9309142-2 

Contract W-31109-ENG-38 

Rare earth research conference (20th), Monterey, CA 
(United States), 12-17 Sep 1993. Sponsored by De- 
partment of Energy, Washington, DC. 


Detailed studies of the luminescence of aquated 
Am(sup 3+) are presented in the context of prior lan- 
thanide and actinide ion work. The luminescing state 
of aquated Am(sup 3+) is confirmed to be (sup 
5)D(sub |) based on observed emission and excitation 
—_ The luminescence lifetime of Am(sup 3+) in 

(sub 2)O solution is (22 (plus minus) 3) ns and (155 
ow minus) 4) ns in D(sub 2)O solution at 295 K. Judd- 

elt transition intensity theory qualitatively describes 
the observed Am(sup 3+) relative integrated fluores- 
cence intensities. Recent luminescence studies on 
complexed trivalent f-element ions in solution are re- 
viewed as to the similarities and differences between 
lanthanide ion 4f state and actinide ion 5f state proper- 
ties. 


413,454 


DE93040093/GAR PC A03/MF A01 


413,457 


CHEMISTRY 
Physical & Theoretical Chemistry 


Los Alamos National Lab., NM. 

Energy transfer between thulium and praseodymi- 
um ions in solids. 

N. J. Cockroft, and K. M. Murdoch. 1993, 11p LA- 
UR-93-2943, CONF-930831-3 

Contract W-7405-ENG-36 

International conference on luminescence and optical 
spectroscopy of condensed matter (9th), Storrs, CT 
(United States), 9-13 Aug 1993. Sponsored by Depart- 
ment of Energy, Washington, DC. 


New thulium-to-praseodymium upconversion and 
cross-relaxation TY? transfer mechanisms are ob- 
served. YLIF(sub 4) has several subsets of dopant 
ions, which exhibit a variety of transfer efficiencies. 
Dual-pulse laser excitation of dimers in CsCdBr(sub 3) 
is used to demonstrate a probable upconversion path- 
way. 


Physical & Theoretical Chemistry 


413,455 


AD-A272 665/1/GAR PC A03/MF A01 
Pennsylvania Univ., Philadelphia. Dept. of Chemistry. 
integral Equation Calculation of Solvent Activation 
Free Energies for Electron and Proton Transfer 
Reactions. 

Technical rept. May 93-May 94. 

|. Bhattacharya-Kodali, and G. Voth. 4 Nov 93, 22p 
Rept no. TR-3 

Contract N00014-92-J-1243 


The extended reference interaction site method 
(RISM) integral equation theory is applied to calculate 
the solvent activation free energy for the Fe(2+)/ 
Fe(3+) electron transfer and a model proton transfer 
reaction in water. In the case of the electron transfer, 
the calculated free energy is found to be within a few 
percent of an existing computer simulation result. In 
the case of the proton transfer reaction, the agreement 
with simulation is not as good, but still reasonable. 
Nowe ag simulation, Molecular dynamics, Charge 
transfer. 


413,456 


DE93018587/GAR 
Argonne National Lab., IL. 
Encounters of H and D atoms with O2 in water: Rel- 
ative diffusion and reaction rates. 

P. Han, and D. M. Bartels. 1993, 14p ANL/CHM/CP- 
79706, CONF-9305254-1 

Contract W-31109-ENG-38 

Ultrafast reaction dynamics and solvent effects, As- 
nieres Sur Oise (France), 11-15 May 1993. Sponsored 
by Department of Energy, Washington, DC. 


PC A03/MF A01 


Diffusive encounters of H and D atoms with O(sub 2) in 
water are investigated with the time-domain EPR free 
induction decay attenuation technique. Given the para- 
magnetic triplet ground state of the O(sub 2) molecule, 
it is expected that all H-O(sub 2) encounters will con- 
tribute to spin ——.) regardiess of whether reac- 
tion to form HO(sub 2) occurs. In H(sub 2)O the 
second-order spin-spin dephasing rate of H in the 
presence of O(sub 2) is 1.94 (times) 10(sup 10) M(sup 
(minus)1) sec(sup (minus)1) at 25(degrees)C, with an 
activation energy of 11.22 (+-) 0.33 kJ/mole between 
8 and 60(degrees)C. In a mixture of 90% D(sub 2)O 
and 10% H(sub 2)O, H atom dephasing is vee wy, 
slower in the same temperature range. sing of 
atoms in 90% D(sub 2)O is ca. 5--10% slower than H, 
indicating that diffusion of D is slower than H. The re- 
sults are analyzed in terms of other available data con- 
cerning H and O(sub 2) diffusion and the reaction rate 
in water. It seems clear that neither the Stokes Ein- 
stein hydrodynamic theory nor classical activated rate 
theory applies to the diffusion of light hydrophobic 
gases in water. The authors tentatively conclude that 
H-O(sub 2) spin exchange is slightly less efficient than 
can be predicted in the etical diffusion limit. (ERA 
citation 18:033318) 


413,457 
DE93018617/GAR 
Argonne National Lab., IL. 
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PC A03/MF A01 





CHEMISTRY 
Physical & Theoretical Chemistry 


Structure-property relationships in radical-cation 
(electron-donor molecule) and anion-based (in- 
cluding superconductors and 
their use in the of new materials. 

J. M. Williams, K. D. ison, and A. M. Kini. 1993, 
13p ANL/CHM/CP-79705, CONF-9305269-1 
Contracts W-31109-ENG-38, AC04-76DP00789 
NATO mee on materials and crystallographic as- 
pects of high T(sub c) superconductivity, Sicily (Italy), 
17-29 May 1993. Sponsored by Department of Energy, 
Washington, DC. 


The presently known structure-property relations that 
have been developed for organic superconductors 
based on the ET molecule (b- phases and k-phases), 
and the C(sub 60)-anion-based fullerides, and their 
use in the structural ign of new superconducting 
materials are discussed. 12 refs, 11 figs, 4 tabs. 


413,458 

DE93018858/GAR PC A01/MF AO1 

Sandia National Labs., Albuquerque, NM. 

Effects of pressure on the orientational ordering 

stata ca cece oe alee 
). 

G. A. Samara, L. V. Hansen, B. Morosin, and J. E. 

Schirber. 1993, 4p SAND-93-0809C, CONF -930676- 


37 

Contract AC04-76DP00789 

international conference of the International Associa- 
tion for the Advancement of High Pressure Science 
and Technology (14th), Colorado Springs, CO (United 
States), 27 Jun - 2 Jul 1993. Sponsored by Department 
of Energy, Washington, DC 


The temperature-pressure phase diagrams of solid 
C(sub 60) and C(sub 70) have been determined and 
compared. A significant finding is the large influence of 
interstitial species and of the pressure transmitting 
medium on the orientational ordering processes. The 
pressure results reveal different, nearly degenerate 
configurations in both solids, which are believed to be 
due to hindered molecular rotations by interstitial spe- 
cies, and possibly different stacking modes in C(sub 
70). 


413,459 
DE93019008/GAR PC A02/MF A01 


— National Lab.., IL. 
Electromechanical properties of tetragonal 

BaTiO(sub 3) and PbTiO(sub 3) single crystals. 

Z. Li, C. M. Foster, M. Grimsditch, and S. K. Chan. 

Jul 93, 7p ANL/MSD/CP-78507, CONF-930852-2 

Contract W-31109-ENG-38 

International meeting on ferroelectricity (8th), Gaith- 

ersburg, MD (United States), 8-13 Aug 1993. Spon- 

sored by Department of Energy, Washington, DC. 


The velocities of propagation for longitudinal and 
transverse sound waves in various directions have 
been measured by Brillouin gf on high-quality 
mono-domain single crystals of BaTiO(sub 3) and 
PbTiO(sub 3). Using these velocities and also the di- 
electric permittivities measured by the impedance 
method and by Raman spectroscopy, a complete set 
of elastic stiffness moduli C(sub ijkl), piezoelectric con- 
stants e(sub  fij), and dielectric permittivity 
(epsilon)(sub ij) has been determined at ambient tem- 
perature. Dependence of these electromechanical 
properties on orientation and frequency is presented 
for both materials and the physical implications will be 
discussed. 


413,460 
DE93019518/GAR PC A02/MF A01 
Ar National Lab., IL. 
of anomalous solvent transport in 
materials. 

G. D. Cody, and R. E. —_ 1993, 6p ANL/CHM/ 
CP-79281, CONF-930802-8 
Contract W-31109-ENG-38 
American Chemical Society national meeting (206th), 

IL (United States), 22-27 Aug 1993. Spon- 
sored by Department of Energy, Washington, DC. 
Systems in which a change in state accompanies sol- 
vent transport, exhibits a sharp solvent front that pene- 
trates the sample like a shock wave; such behavior is 
called case |i transport to distinguish it from Fickian 
transport. This occurs in macromolecule/solvent sys- 
tems such as bituminous coals swollen in pyridine; the 
only requirement for case || behavior is a glassy state 
in the dry state, crossing over to a rubbery state during 
solvent uptake. A sharply defined solvent front and a 
constant front velocity are present. Case |i behavior 
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are related to relative magnitudes of characteristic dif- 
fusion times and molecular relaxation times. An experi- 
mental study of case || transport of methanol in po- 
lyethylmethacrylate and pyridine in coal using optical 
and NMR imaging techniques is reported in this paper. 


413,461 

DE93040301/GAR 

Lawrence Berkeley Lab., CA. 

Metallization and charge-transfer gap closure of 
iodides under pressure. 

Thesis (Ph.D). 


A. Chen. May 93, 105p LBL-34400 
Contract ACO3-76SF00098 
Sponsored by Department of Energy, Washington, DC. 


It is shown with resistivity and near-IR absorption 
measurements that Nil(sub 2), Col(sub 2), and Fel(sub 
2) metallize under pressure by closure of the charge- 
transfer energy gap at pressures of 17, 10, and 23 
GPa, respectively, which is close to the antiferromag- 
netic-diamagnetic transition in Nil(sub 2) and Col(sub 
2). Thus, the magnetic transitions probably are caused 
by the metallization; in Nil(sub 2) and Col(sub 2), the 
insulator-metal transitions are first order. Moessbauer 
and XRD data were also collected. Figs, 46 refs. 


PC A06/MF A02 


413,462 
DE93040446/GAR 
Lawrence Berkeley Lab., CA. 
Electrocatalysts for oxygen electrodes. Final 


PC A04/MF A01 


report. 
Progress rept. 
. Yeager. Feb 93, 62p LBL-33814 
Contract ACO3-76SF00098 
Sponsored by Department of Energy, Washington, DC. 


Object was to understand factors controlling the activi- 
ty of O(sub 2) reduction and generation electrocata- 
lysts, in order to attain higher activity and longer-term 
stability. Two broad classes of catalysts were devel- 
oped: transition metal macrocycies in monomeric and 
polymeric forms, and transition metal oxides including 
perovskites and pyrochiores. 20 refs., 14 figs. 


413,463 

DE930406 16/GAR 

Lehigh Univ., Bethlehem, PA. 

——_s nthesis and water gas shift over bifunc- 
catalysts. Technical progress report, 

tMareh 1993--May 1993. 

K. Klier, R. G. Herman, and M. Richards-Babb. Jun 

93, 28p DOE/PC/91301-7 

Contract FG22-91PC91301 

Sponsored by Department of Energy, Washington, DC. 


Study o sobinw 2 on of MoS(sub 3), decomposition to 
form MoS(sub 2), and the Cs-containing reagents and 
onan to achieve surface doping of the MoS(sub 
2) with Cs was begun. Goal is to achieve a high surface 
area catalyst containing lower quantities of the Cs pro- 
moter in a highly dispersed state. Using high resolution 
electron spectr for chemical analysis and solid 
state Extended Hueckel (EH) theory investigation and 
interpretation of electronic structure of MoS(sub 2) 
(hexagonal 2H form, 2 MoS(sub 2) molecules/unit cell) 
was carried out. The theoretical valence band of 
MoS(sub 2) was obtained by modification of density of 
states. Qualitative agreement theoretical and experi- 
mental MoS(sub 2) valence bands was obtained after 
parameterization of EH input ionization potentials 
H(sub ii) and Slater-type orbital (STO) double zeta co- 
efficients c(sub i). Theoretical energy dispersion 
curves 2-D and 3-D MoS(sub 2) also compared well 
with experimental energy dispersion curves. Highest 
occupied band of valence band is shown to consist of 
contributions not only from Mo 4d(sub z2) orbitals but 
also from Mo 4d(sub xy) and Mo 4d(sub x2-y2) orbitals. 
The theoretical systems 2-D MoS(sub 2) and 3-D 
MoS(sub 2), containing zero for the former and an infi- 
nite number of Van der Waals gaps for the latter, ex- 
hibit direct and indirect gaps, respectively. Nature of 
2H-MoS(sub 2) indirect ge is found to be directly 
linked to the interaction of crystal orbitals across Van 
der Waals gap between it layers of MoS(sub 2) 
in the realistic 3-D model. , the electronic oe. 
ties and ability of and activating hydrogen 

very small and thin of MoS{su 2) ght be 
expected to be different from large bulk particles of 
MoS(sub 2). 


PC A03/MF A01 


413,464 
DE93041223/GAR PC A02/MF A01 
Massachusetts Inst. of Tech., Cambridge. 


Control of catalytic hydrotreating selectivity with 
ammonia. (Quarterly) report, April 1, 1993--June 
30, 1993. 

Progress rept. 

C.N. Satterfield, and S. Gultekin. 1993, 6p DOE/PC/ 
89775-13 

Contract FG22-89PC89775 

Sponsored by Department of Energy, Washington, DC. 


We have chosen as our standard reaction conditions: 
T = 3600, total pressure about 6.9 MPa, partial pres- 
sure of PBz = 24.4 kPa, partial pressure of H(sub 2)S 
= 13.3 kPa, partial pressure of NH(sub 3) = 13.3 kPa, 
space-time = 200 h. g. cat/mol PBz. The carrier liquid 
is hexadecane (C(sub 16)H(sub 34)). As before, the 
H(sub 2)S and NH(sub 3) are generated in situ by hy- 
drogenation of 1-dodecane thiol and n-propyl amine, 
respectively, added to the C(sub 16) feed. The activity 
of the fresh catalyst dropped to a steady state level 
after about 120 hours on stream following which four 
runs were carried out at p.p. NH(sub 3) values of 0, 
13.3, 24.4 and 48.8 kPa, respectively. For each 
NH(sub 3) p.p., space-times were varied at the follow- 
ing levels: 50, 100, 200, 400 and 600. Analyses were 
made for propyicyclohexene (C(sub A)), propylcydo- 
hexane (C(sub B)) and benzene (C(sub D)). No other 
products were found in any significant amounts. The 
ratio C(sub B)/C(sub D) is a measure of the activity for 
ring hydrogenation relative to hydrocracking. The data 
are shown in four tables that follow. The results will be 
analyzed kinetically in the next quarter. However, the 
following generalizations are evident: NH(sub 3) sig- 
nificantly reduces the activity of the catalyst for both 
types of reaction. The activity for hydrocracking is re- 
duced more than that for ring hydrogenation, a favor- 
able result, but the effect is not large at the conditions 
studied thus far. The effect is most evident at low 
NH(sub 3) concentrations. 


413,465 

DE93041232/GAR PC A02/MF A01 

Notre Dame Univ., IN. Dept. of Chemical Engineering. 

Transient studies of low temperature catalysts for 

methane conversion. Quarterly technical progress 
March 30, 1993--June 30, 1993. 

E. E. Wolf. 1993, 7p DOE/PC/92529-T3 

Contract FG22-92PC92529 

Sponsored by Department of Energy, Washington, DC. 


This report summarizes studies on the partial oxidation 
of methane on Li promoted vanadium phosphate, un- 
supported and supported on silica. Our previous report 
summarized the results on the unpromoted form of the 
same catalysts. However, we found that for the same 
level of conversion, Li promotion increased the formal- 
dehyde selectivity in both the unsupported and silica 
supported forms. So we conducted further studies to 
determine the role of Li and the mechanism of promo- 
tion on these catalysts. 


413,466 

DE94000364/GAR PC A02/MF A01 
Iinois Univ. at Urbana-Champaign. Dept. of Chemis- 
try. 
Electron activation of thiophene. 
Progress report. 

T. B. Rauchfuss. 1993, 8p DOE/ER/14146-2 
Contract FG02-90ER14146 

Sponsored by Department of Energy, Washington, DC. 


This report is divided into: reduction of coordinated 
thiophenes, protonation of reduced thiophene com- 
plexes, bimetallic thiophene desulfurization, thermal 
decomposition of (eta)(sup 4)-thiophene complexes, 
metal ion-promoted hydr: of , thermal 

nds, and or- 


transfer 


fragmentation of hi eirenean thiophene li 
ganic chemistry of hydrolyzed thiophene ligands. 


413,467 
N94-13753/6/GAR 

(Order as N94-13732/0/GAR, PC A11/MF 

A03) 

Agency of Industrial Science and Technology, Tsu- 
kuba (Japan). Electrotechnical Lab. 
Growth Experiment of Organic Metal Crystal in 
Low Gravity (M-21). 


H. Anzai. Aug 93, 4p 
In NASA. Marshall Space Flight Center, Spacelab J 
Experiment Descriptions p 113-116. 


The purpose of this experiment is to grow large, — 4 
Ces, single crystals of the organic metal at F- 
) by the diffusion method without thermal fluctu- 


ation due to convection and gravitational sedimenta- 





tion, and to evaluate the difference in properties be- 
tween such crystals grown in low gravity and the ones 
obtained on Earth. The expected results may fix sever- 
al physical properties of TMTTF-TCNQ, lead to the dis- 
covery of new phenomena, and enable us to analyze 
diffusion processes in a precise way. The result will 
contribute to the development of research on organic 
metals and, generally, on crystal growth. 


413,468 

N94-13996/1/GAR PC A06/MF A02 
Technische Univ. Berlin (Germany, F.R.). Fachgebiet 
Raumfahrt. 

Aufbau und Test Einer Anordnung Zur Photonen- 
stimulierten Felddesorption Mittels Excimeriaser 
und Flugzeitmassenspektrometrie (Construction 
and Test of a Facility for Photon-Stimulated Field 
Desorption Using Excimer Laser and Time of 
Flight). 

Ph.D. Thesis. 

S. Song. 1992, 108p ETN-93-94386 

Text in German. 


A facility for examination of solid bodies surface, 
based on photon desorption and ionization in the elec- 
tric field, is developed. A pulse excimer laser with 
raman shifter and vacuum monochromator was used 
as radiation source in order to bring different light 
wavelengths, such as Stokes and anti Stokes lines, 
with high intensity to a field emitter point. Desorpted 
species were detected using time of flight mass spec- 
trometry with a transient recorder, which allows ion 
spectrum to be recorded independently of ion number; 
emitter surface structure was simultaneously observed 
in atomic resolution with a field ion microscope. Sever- 
al absorbates such as NO, He, and H2 were examined 
on tungsten at 80K, with several wavelengths and field 
intensities to establish apparatus functionality. The in- 
fluence of NO gas pressure and photon energy on 
mass spectrum was studied. 


413,469 

N94-14203/1/GAR PC A03 
Department of National Defence, Ottawa (Ontario). Di- 
rectorate Research and Development Air. 

Quartz Crystal Microbalance Study of Lithium In- 
sertion and Removal into Evaporated Films MO(Y) 
(M = Mo, Fe, and V). 

E. Andrukaitis, and R. S. Mcmillan. 1991, 11p DSIS- 
93-00649, CTN-93-60841 


The reversible Li insertion in WO3 containing MoO3, 
V205, and Fe203 evaporated films was examined 
using the electrochemical quartz crystal microbalance 
(EQCM) technique. Amorphous films in their highest 
oxidation state were thermally evaporated and vacuum 
deposited onto 5 MHz quartz crystals. The frequency 
(mass) change for Li intercalation followed the 1 e- 
transfer reaction given by: xLi+¢ + xe- + MO(y) = 
Li(x)MO(y), where M = Mo, Fe, V, and/or W. Initial 
insertion and removal cycles have a low utilization of 
the electrode surface, with the reversibility of the Li in- 
tercalation dependant on stoichiometry. The Li was 
found to accumulate in the film by the EQCM tech- 
nique during the electrochemical reduction and oxida- 
tion of these films. Surface changes such as film disso- 
lution and electrolyte decomposition were detected by 
the EQCM technique during constant current cycling. 


413,470 

PAT-APPL-7-751 003/GAR PC NO3/MF A04 
Sandia National Labs., Albuquerque, NM. 

Crystalline titanate catalyst supports. 

Patent Application. 

R. G. Anthony, and R. G. Dosch. Filed 1991, 21p 
DE93019325 

Contract AC04-76DP00789 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A series of new crystalline titanates (CT) are shown to 
have considerable potential as catalyst supports. For 
Pd supported catalyst, the catalytic activity for pyrene 
hydrogenation was substantially different depending 
on the type of CT, and one was substantially more 
active than Pd on hydrous titanium oxide (HTO). For 1- 
hexene hydrogenation the activities of the new CTs 
were approximately the same as for the hydrous metal 
oxide supports. 


413,471 
PB94-114600/GAR 
PSI Technology Co., Andover, MA. 


PC A04/MF A01 


Development of Gold Electrocatalysts for Alkaline 
Media 


Final rept. on phase 2. 

E. J. Taylor. Apr 92, 55p PSI-1082/TR-1186, NSF/ 
ISI-92008 

Grant NSF-ISI8805181 

Sponsored by National Science Foundation, Washing- 
ton, DC. Small Business Innovation Research Pro- 
grams. 


A research program for the development of carbon- 
based gold electrode technoiogies for oxygen reduc- 
tion in alkali media was conducted. A Phase | feasibility 
study established very favorable oxygen reduction ki- 
netics on the Au(100) surface and developed a fabri- 
cation technique for producing small (less than 20A), 
highly dispersed gold electrocatalysts. The Phase Il 
program consisted of two parts: (1) development of 
small, highly dispersed supported gold electrocata- 
lysts and development of corrosion resistant su 
material for chlor-alkali applications, and (2) develop- 
ment of low-cost, high performance gold electrodes for 
a commercial oxygen gas sensor. For the oxygen 
sensor application, thirty electrodes, demonstrated for 
a period of six months, passed all performance criteria. 
The chlor-alkali applications included three fuel cell 
derived technologies: (1) fuel cell, (2) electrochemical 
concentrator, and (3) air-depolarized cell. Researchers 
investigated the effect of carbon support, gold catalyst 
content, and catalyst heat treatment temperature on 
electrode performance. An economic analysis of each 
of these technologies incorporated at a chlor-alkali fa- 
cility was conducted. 


413,472 

PB94-117397/GAR PC A03/MF A01 
Pennsylvania Univ., Philadelphia. Dept. of Chemistry. 
Metalloradical and Electrophilic Activation of 
Methane. Annual Report, August 1992-July 1993. 
B. B. Wayland. 31 Aug 93, 14p GRI-93/0370 
Contract GRI-5091-260-2183 

See also PB93-123693. Sponsored by Gas Research 
Inst., Chicago, IL. 


The primary objective for this project is to identify 
metal species capable of reacting with the C-H bond of 
methane to functionalized alkyl derivatives. Thermody- 
namic studies of transition metal hydride and organo- 
metallic derivatives resulted in recognizing that rhodi- 
um (Il) porphyrins would have favorable thermodynam- 
ics for methane C-H bond reactions. Mechanistic con- 
siderations suggested that a low energy pathway for 
cleaving the strong C-H bond could result from con- 
certed formation of metal hydride and alkyl bonds. 
Metal complexes containing rhodium and iridium have 
been shown to react with the C-H bond in methane to 
form metal hydride and alkyl species. Thermodynamic 
feasibility for these reactions results from the forma- 
tion of relatively strong metal-methyl bonds. The kinet- 
ic pathway involves the simultaneous reaction of two 
metal complexes with methane and the steric require- 
ments of the reactants provide an opportunity to attain 
reaction selectivity. The small size of methane and 
steric restrictions of the transition state are responsi- 
ble for CH4 reacting faster than any other alkane or 
aromatic hydrocarbons studied. Information from 
these studies is being utilized as a guide in designing 
new metal complexes with improved reaction rates 
and selectivity. 


413,473 

PB94-119641/GAR PC A12/MF A03 
Technical Univ. of Lisbon (Portugal). Inst. Superior 
Tecnico. 

Epoxidacao e Oxidacao Total do Etileno e Propi- 
leno Sobre Catalisadores de Prata (Epoxidation 
and Total Oxidation of Ethylene and Propylene 
Over Silver Catalysts). 

Doctoral thesis. 

C. M. F. de Barros Henriques. Sep 92, 267p 

Text in Portuguese; summary in English. 


The aim of this study is the comparative analysis of the 
catalytic oxidation of ethylene and propylene over 
silver catalysts. The behavior of two catalysts, which 
show clear differences in the selectivities in epoxide is 
studied. The kinetic study allows the detection of the 
important differences of both catalysts, namely in what 
concerns the rate of propylene total oxidation, which 
largely depends on the oxygen pressure. The TPD of 
fe) shows that both catalysts tested (which have 
similar BET surface areas), desorb quite different 
amounts of oxygen. In the FTIR and chemical trapping 
tests, the presence of acetate and formate species is 
thought to be ethylene and propylene total oxidation 


413,477 
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intermediates. The TPSR study allows the realization 
of the importance of the temperature of interaction be- 
tween oxygen and silver, from which depends the ep- 
oxide selectivity. The whole of the results allows the 
realization that ethylene and propylene oxidation over 
silver catalysts shows several aspects that are similar 
from the kinetic and mechanistic point of view. 


413,474 


PB94-860707/GAR PC NO1/MF NO1 
NERAG, Inc., Tolland, CT. 

Fuel Cell Applications. (Latest citations from the 
Energy Science and Technology Database). 
Published Search®). 

Dec 93, 210 citations minimum 

Updated with each order. Supersedes PB93-862548. 
Prepared in cooperation with Department of Energy, 
Washington, DC. Sponsored in part by National Tech- 
nical Information Service, Springfield, VA. 

U.S. sales only. 


The bibliography contains citations concerning types 
and applications of fuel cells. Uses are examined in the 
space, defense, marine, and transportation industries, 
and by electric utilities. Applications include propulsion 
of spacecraft, ships, and ground transportation. Elec- 
tric utilities citations include those that deal with the 
more efficient conversion of fossil fuels. Fuel cell mar- 
kets, including trends and economics, are covered in a 
separate bibliography. (Contains a minimum of 210 ci- 
tations and includes a subject term index and title list.) 


Polymer Chemistry 


413,475 


N94-13964/9/GAR PC A03/MF A01 
Southwest Texas State Univ., San Marcos. Dept. of 
Chemistry. 

Highly Fluorinated Polymers. 

Semiannual Status Report, 1 Jan. - 1 Jul. 1993. 

P. E. Cassidy. 1993, 11p NAS 1.26:194147, NASA- 
CR-194147 

Contract NAG1-631 


The topics covered include the following: highly fluorin- 
ated polyesters; N-alkylated polyamides; highly fluorin- 
ated polyethers; and silicon-containing fluoropolymers. 


413,476 

PAT-APPL-7-954 108/GAR PC NO3/MF A04 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Structures from Low Dielectric Polyimides. 

Patent Application. 

A. K. St.Clair, T. L. St.Clair, and W. P. Winfree. Filed 
28 Sep 92, 31p N94-15880/5 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A structure which is effective as an electrical insulator 
or as a transmitter-receiver of electromagnetic energy 
is prepared by providing a suitable substrate and cov- 
ering the substrate with an adhering layer of a low di- 
electric, high temperature, linear aromatic polyimide. 
This polyimide is prepared by selecting aromatic dia- 
mine and aromatic dianhydride reactants to meet at 
least two of the following three conditions: a reactant 
must have minimal permanent or inducible electrical 
dipolar characteristics as a result of the presence of 
pendant or bridging groups therein, a reactant must 
impart a high degree of free volume to the polymer 
caused by inefficient chain packing therein in the solid 
state as a result of the presence of pendant or bridging 
groups therein, and a reactant must have fluorine 
atoms chemically attached thereto; and chemically 
combining equimolar quantities of the aromatic dia- 
mine and aromatic dianhydride reactants in a solvent 
to form a high molecular weight polyamic acid solution, 
and converting the high molecular weight polyamic 
acid to the corresponding low dielectric, high tempera- 
ture linear aromatic polyimide. 


413,477 


PAT-APPL-8-062 861/GAR PC NO3/MF A04 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
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Moleties anc siPolymers hereon. 
a ‘ 
Patent 

yon R. Pratt. Filed 13 May 93, 16p 


T. L. St. 

N94-15879/7 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 

Two monomers containing meta-biphenylenedioxy 
moieties were prepared. One monomer, a diamine, is 
used to prepare polyimide, yamide, and epoxy poly- 
mers. The other monomer, a , was used to 
prepare imi These polymers are used 


polyimide polymers. 
to make films, coatings, and selective membranes. 


413,478 
PB94-116324/GAR PC A08/MF A02 
Technical Univ. of Lisbon (Portugal). Inst. Superior 


J. A. G. Justino. 1992, 174p 


Text in Portuguese; summary in A) ao Color illustra- 
tions reproduced in biack and whit 


in chapter 1 an introduction is presented 

types and applications of polyethylene and polypropyl- 
ene. Ziegler-Natta catalysts (special Kaminsky type) 
and active centers determination are also 

Chapter 2 deals with the synthesis of catalytic systems 
used in this study. Chapter 3 describes the equipment 
used on photochemical and thermic ization ex- 
periments. Chapter 4 describes exploratory photo- 
chemical and thermic experiments of ition of 
ethylene, styrene, propylene and bu with the 
complexes indicated in chapter 2. —— 5 describes 
thermic polymerization of ethylene with the complexes 
indicated in the chapter 2. Chapter 6 describes active 
centers determination and kinetic studies of 
Cp2WCi2 + MAO 1 and Cp2ZrCi2+ MAO 1 systems by 
quenching with tritiated methanol. Chapter 7 describes 
the characterization of polyethylene. Chapter 8 de- 
scribes general conclusions and a discussion of the 
results obtained is also made. Finally chapter 9 de- 
scribes some analytical processes and equipment ref- 
erences. 


413,479 

PB94-119625/GAR PC A07/MF A02 
Groningen Rijksuniversiteit i? 
— Carlo Simulations of Confined Polymer Sys- 


Doctoral thesis. 
J. H. van Vliet. 13 Dec 91, 148p 


The influence of confinement on conformations of 
flexible polymers and properties related to these con- 
formations is the subject dealt with in this thesis. In 
experiment and for practica! applications confined 
polymer systems are of considerable interest. The in- 
vestigation is limited to thermodynamic equilibrium and 
the intrinsic viscosity extrapolated to its equilibrium 
limit. The method used is Monte Carlo simulation of 
walks on a cubic or square lattice. in this way the de- 
tails of the chain structure are omitted. it allows the 
extraction of information on simple, universal features 
for a large class of polymers. 


413,480 
76/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 
and Polymers: 


Photodegradable 
in Industry and Medicine. (Latest cita- 
tions from the BioBusiness database). 
Published Search®. 
Dec 93, 250 citations 
Updated with each order. Supersedes PB93-895084. 
Hoy in mg > ge with BioSciences Info Serv- 


ice, Philadelphia, PA. Sponsored National 
Technical Information Service somo vA 


Cludes a subject term index and title list.) 


48 VOL. 94, No. 5 


General 


413,481 
DE93019465/GAR 
Argonne National Lab., IL. 
Chemical Technology 


report, 1992. 

Progress rept. 

J. E. Battles, K. M. Myles, J. J. Laidier, and D. W. 
Green. Jun 93, ANL-93/17 

Contract W-31109-ENG-38 

Sponsored by Department of Energy, Washington, DC. 


In this period, CMT conducted research and develop- 
ment in the following areas: (1) electrochemical tech- 
nology, i advanced batteries and fuel cells; (2) 
tech lor fluidized-bed combustion and coal-fired 

heen (3) methods for treatment of 
hazardous waste, mixed hazardous/radioactive waste, 
and municipal solid waste; (4) the reaction of nuclear 
waste glass and spent fuel under conditions expected 
for an unsaturated repository; (5) processes for sepa- 
rating and recovering transuranic elements from nucle- 
ar waste streams, treating water contaminated with 
volatile ics, and concentrating radioactive waste 
streams; (6) recovery processes for dischar fuel 
and the uranium blanket in the Integral Fast Reactor 
(EFR); (7) processes for removal of actinides in spent 
fuel from commercial water-cooled nuclear reactors 
and burnup in IFRs; and (8) chemistry of se- 
lected materials (corium; Fe-U-Zr, tritium in LiAIO(sub 
2) in environments simulating those of fission and 
fusion energy systems. The also conducts 
basic research in catalytic chemistry associated with 
molecular resources and novel’ ceramic pre- 
cursors; materials chemistry of superconducting 
oxides, electrified metal/solution interfaces, and mo- 
lecular sieve structures; and the geochemical process- 
es involved in water-rock interactions occurring in 
active hydrothermal systems. In addition, the Analyti- 
cal Chemistry Laboratory in CMT provides a broad 
range of analytical chemistry support services to the 
aM programs at Argonne National Laboratory 
( ' 
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PC A11/MF A03 
Division annual technical 


Civil Engineering 


PC A16/MF A03 


project length. The 37th Street location represents the 
flatter, bar/trough type profile typical of the southern 
portion of the fill. Localized ‘hot spots’ of erosion oc- 
curred in areas where a shoal system attaches to the 
shoreface, as shown at 81st Street. The erosion pat- 
tern associated with these shoals was probably pro- 
duced by wave convergence and divergence over 
these features. 


413,483 

AD-A273 009/1/GAR PC A04/MF A01 
Shannon and Wilson, Inc., St. Louis, MO. 

Repair, Evaluation, Maintenance, and Rehabilita- 
tion Research Program Incorporation of Wall 
Movement and Vertical Wall Friction in the Analy- 
sis of Rigid Concrete Structures on Rock Founda- 
tions. 

Final rept. 

Oct 93, 51p WES/TR/GL-REMR-GT-21, 

Contract DACW39-86-M-4062 


This report presents recommendations for modifica- 
tions to the present Corps of Engineers’ stability analy- 
sis for concrete gravity structures. These modifications 
are intended for use in conjunction with the current 
analysis procedures for a more accurate assessment 
of the factor of safety of existing structures. It is con- 
cluded from this study that the effects of wall friction 
and strain compatibility are significant when the foun- 
dation rock modulus is relatively low. Gravity struc- 
tures, Strain compatibility, Stability, Wall friction. 


413,484 

PB94-113669/GAR PC A0Q2/MF A01 

Georgia Inst. of Tech., Atlanta. School of Civil Engi- 
ing. 

Hydraulic Model Study for Boston Outfall. 2. Envi- 

ronmental Performance. 

Journal article. 

P. J. W. Roberts, and W. H. Snyder. c1993, 10p 

EPA/600/J-93/468 

Pub. in Jni. of Hydraulic Engineering, v119 n9 p988- 

1001 Sep 93. Prepared in cooperation with National 

Oceanic and Atmospheric Administration, Research 

Triangle Park, NC. Atmospheric Sciences Modeling 

Div. Sponsored by Environmental Protection Agency, 

Research Triangle Park, NC. Atmospheric Research 

and Exposure Assessment Lab. 


Based on the results of Phase | of this study, the 
number of risers for the tunneled Boston Harbor Out- 
fall was chosen to be 55. In this paper we describe 
Phase I! of the study, in which the number of risers was 
maintained constant at this value. Each riser has a cir- 
cular cap with evenly spaced radial ports. The effect 
on waste-field behavior of increasing the number of 
ports per riser from eight to 12 was investigated, and 
the alternative that gave the highest dilution was 
chosen for the final design. The hydrodynamics of the 
induced waste field for this final design were then stud- 
ied further. These experiments included measurement 
of flux-average dilution and tests of long duration to 
investigate the stability and temporal variation of the 
waste field. Tests were then done to assess the envi- 
ronmental performance of the diffuser over the expect- 
ed range of flowrates and oceanic conditions, and the 
measured results were compared with the predictions 
of mathematical models. 


413,485 
PB94-118452/GAR PC A03/MF A01 
Lg Transportation Research Council, Charlottes- 


a Rock Habitat Survey of Hampton Roads 
Tunnel. 

Summary rept. 

D. D. McGeehan, and L. D. Samuel. Oct 93, 31p 
VTRC-94-R4, FHWA/VA-94/R4 

Sponsored by Federal Highway Administration, Rich- 
mond, VA. Virginia Div., and Virginia Dept. of Transpor- 
tation, Richmond. 


The |-64 Hampton Roads Bridge-Tunnel spans the 
James River estuary and the lower ke Bay 
between the cities of Hampton and Norfolk. Two large 
wave-built spits, Willoughby Spit and Old Point Com- 
fort, extend into the harbor beyond the tunnels. The 
study examines the marine life inhabiting the Hampton 
Roads tunnel islands approximately 10 years after 
construction. One aim of the study was to examine the 
differences in marine organism populations following 
the transformation of a soft sandy bottom to a hard 
substrate artificial habitat. Artificial reefs located in 
temperate waters have received relatively little atten- 





tion. The study, which focuses on macrobenthics, ex- 
amines the range of artificial reef inhabitants on the 
Hampton Roads Tunnel islands. 


413,486 

PB94-120037/GAR PC A03/MF A01 

Environmental Protection Agency, Cincinnati, OH. Risk 

Reduction Engineering Lab. 

— or Removing Organics from Drinking 
ater. 

C. A. Fronk, B. W. Lykins, and J. K. Carswell. 1993, 

28p EPA/600/A-93/270 

Proceedings of the American Filtration Society Annual 

Meeting, Arlington, VA., March 18-22, 1990. also 

PB91-242420. 


Membranes have historically been used to remove 
salts and other inorganic compounds from water but 
recently both bench-scale and field studies have 
shown their effectiveness for removing organic com- 
pounds from drinking water. High pressure mem- 
branes are those using pressures between 150 to 400 
psig. These membranes are commonly called reverse 
osmosis membranes. During bench-scale studies, re- 
verse osmosis membranes tested included cellulose 
acetate, polyamide, and thin-film composites. At a re- 
search site in Suffolk County, New York, removal of 
agricultural contaminants by reverse osmosis was 
evaluated on the bench and in a pilot plant. Percent 
removals for long term pilot plant evaluation for aldi- 
carb sulfone, aldicarb sulfoxide, 1,2-dichloropropane, 
and carbofuran ranged from 53% to more than 95%. 
Low pressure membranes are usually operated at or 
below 150 psig. These membranes, normally called ul- 
trafiltration membranes, were evaluated at various 
sites in Florida to investigate their efficiency for remov- 
ing disinfection byproduct precursors. With a system 
recovery (permeate flow/raw water flow) of 75 percent 
at one groundwater site, the average reduction of tri- 
halomethane formation potential and total organic 
halide was 95 percent and 96 percent from raw water 
averages of 456 micrograms/L and 977 micrograms/ 
L, respectively. 


413,487 

PB94-120557/GAR 

Harza Engineering Co., Chicago, IL. 
Hueque-Barrancas Project (Venezuela). 

Export trade information. 

1 Feb 90, 123p TDA-89-526-VOL-1 

Sponsored by Trade and Development Agency, Ross- 
lyn, VA. 


This report was conducted on behalf of the Ministry of 
the Environment and Renewable Natural Resources 
(MARNR) of Venezuela. The purpose of the study is to 
investigate the possibility of constructing a new reser- 
voir which would supply water needed for human and 
industrial consumption in the Falconian System. It is 
divided into the following sections: The Water Supply 
Sector in Venezuela; The MARNR; Background and 
Description of the Hueque-Barrancas Project; Environ- 
mental Aspects; Current Status of the Hueque-Barran- 
cas Project; Technical Review of the Hueque-Barran- 
cas Project; Goods and Services Covered by Exim- 
bank Guarantee; and Project Financing. 


413,488 
PB94-120995/GAR PC A07/MF A02 
Life Systems, Inc., Cleveland, OH. 

Summary of State and Federal Drinking Water 
Standards and Guidelines, February, 1990. 

Feb 90, 130p EPA/570/R-90/019 

Prepared in cooperation with American Water Re- 
sources Association, Bethesda, MD. Sponsored by 
Environmental Protection Agency, Washington, DC. 
Office of Water. 


The report presents the results of an updated survey of 
State and Federal drinking water standards and guide- 
lines that was conducted by the Federal/State toxicol- 
ogy and Regulatory Alliance Committee (FSTRAC). 
The compilation represents the results of a survey 
conducted during 1989 on drinking water standards 
and guidelines as of January 1, 1989. The States were 
asked to report only State standards or guidelines 
which are not adoptions of existing USEPA standards. 
The States were also requested to recommend chemi- 
cals for which they would like the USEPA to develop 
standards. 


PC A04/MF A01 
Colorado State Univ., Fort Collins. Dept. of Civil Engi- 
neering. 
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Pier Scour Equations Used in the People’s Repub- 
lic of China. Review and Summary. 

Interim rept. Jun 92-Jan 93. 

G. Dongguang, L. Pasada, and C. F. Nordin. Sep 93, 
68p FHWA/SA-93/076 

Sponsored by Federal Highway Administration, Wash- 
ington, DC. Office of Technology Applications. 


Equations for estimating scour depth at bridge struc 
tures were developed from model and field data pre- 
sented in the Symposium on Scour at Bridges in China, 
1964. These equations have been used in highway 
and railway engineering in China for more than 20 
years. The report is based on a recent research paper 
for improving these equations by Gao and Xu. The 
equations have been improved and verified using field 
data from China and other countries. Others have de- 
scribed the flow field and scour process in great detail. 
The focus of the report is on the development of equa- 
tions based on hydraulic model studies and a consid- 
erable amount of field data. Results calculated from 
the equations are in reasonable agreement with field 
data. 


413,490 
PB94-859956/GAR 
NERAC, Inc., Tolland, CT. 
Dredging: Technology and Environmental As- 
pects. (Latest citations from the Life Sciences Col- 
lection Database). 

Published Search®). 

Dec 93, 169 citations minimum 

Updated with each order. Supersedes PB92-861772. 
Prepared in cooperation with Cambridge Scientific Ab- 
stracts, Washington, DC. Sponsored in part by Nation- 
al Technical information Service, Springfield, VA. 


The bibliography contains citations concerning the 
technology and environmental impacts of dredging. 
Equipment, including semi-submersible cutter plat- 
forms, is described. Other topics include sediment 
movement, factors affecting sediment movement, the 
disposal of dredged material, and computer models 
predicting the fate of the dredged materials. The envi- 
ronmental impacts of the dredged areas and the ef- 
fects of ocean dumping of dredged material are also 
discussed. (Contains a minimum of 169 citations and 
includes a subject term index and title list.) 


PC NO1/MF NO1 


413,491 
PB94-860129/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

Breakwaters. (Latest citations from the Selected 
Water Resources Abstracts Database). 

Published Search®). 

Dec 93, 141 citations minimum 

Updated with each order. eee PB93-852440. 
Prepared in cooperation with Office of Water Research 
and Technology, Washington, DC. Sponsored in part 
7 National Technical Information Service, Springfield, 


The bibliography contains citations concerning the 
design, materials, construction, and analysis of break- 
waters. Bottom supported, floating, submerged, and 
semisubmersible breakwaters are discussed. The cita- 
tions include analytical studies that support break- 
water designs, investigate wave overtopping or wave 
run-up, and analyze the damping actions of break- 
waters. Evaluations of actual installations are aiso pre- 
sented. Beach erosion is excluded, and is covered in a 
separate bibliography. (Contains a minimum of 141 ci- 
tations and includes a subject term index and title list.) 


413,492 
PB94-860558/GAR 
NERAC, Inc., Tolland, CT. 
Soil Erosion Control: Waterway Embankments. 
(Latest citations from the Selected Water Re- 
sources Abstracts Database). 

Published Search®. 

Dec 93, 97 citations minimum 

Updated with each order. Supersedes PB93-861219. 
Prepared in cooperation with Office of Water Research 
and Technology, Washington, DC. Sponsored in part 
by National Technical Information Service, Springfield, 
VA. 


PC NO1/MF NO1 


The bibliography contains citations concerning the 
causes and control of bank erosion. Land topography, 
river topography and currents, land use, weather fac- 
tors, and waterway traffic are among the topics dis- 
cussed. Erosion control methods inciude installation of 
retaining walls, renewal of vegetation, and restoration 
of stream sinuosity. In addition, there are case studies 


413,496 


of sediment flow, hydrological fluctuations, erosion of 
earthen dams, and scouring and suspension systems 
to limit sediment deposition in harbors and other sensi- 
tive locations along rivers. (Contains a minimum of 97 
= and includes a subject term index and title 
ist.) 


413,493 


PB94-860632/GAR 
NERAC, Inc., Tolland, CT. 
Trihalomethanes in Potabie Water. (Latest cita- 
tions from the Selected Water Resources Ab- 
stracts Database). 

Published Search®). 

Dec 93, 250 citations 

Updated with each order. Supersedes PB93-861805. 
Prepared in cooperation with Office of Water Research 
and Technology, Washington, DC. Sponsored in part 


PC NO1/MF NO1 


or Technical Information Service, Springfield, 
VA. 


The bibliography contains citations concerning re- 
search on trihalomethanes in drinking water. The cita- 
tions discuss the formation of trihalomethanes, detec- 
tion methods, toxicity studies, epidemiological statis- 
tics, and disinfection procedures. Methods for remov- 
ing trihalomethanes at water treatment plants are con- 
sidered. (Contains 250 citations and includes a subject 
term index and title list.) 


413,494 


PB94-861374/GAR 
NERAC, Inc., Tolland, CT. 
lon Exchange Resins. (Latest citations from the Ei 
Compendex*Plus database). 

Published Search®). 

Dec 93, 250 citations 

Updated with each order. Supersedes PB93-869675. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


PC NO1/MF NO1 


The bibliography contains citations concerning prepa- 
ration, properties, and applications of ion exchange 
resins. Applications include water and waste treat- 
ment, chemical recovery, separation, purification, ca- 
talysis, desalination, and ore treatment. Regeneration 
and disposal of ion exchange resins are also covered. 
(Contains 250 citations and includes a subject term 
index and title list.) 


Construction Equipment, Materials, & 
Supplies 


413,495 


PB94-124203/GAR PC A04/MF A01 
Statens Vaeg- och Trafikinstitut, Linkoeping (Sweden). 
Pro ningsmetodik: Baer- och Foerstaerknings- 
lager (Sampling Method: Roadbase and Sub-Base). 
L. Baeckman, and J. Svensson. 1993, 51p VTI/ 
MEDDELANDE-691 

Text in Swedish; summary in English. 


Sampling in coarse granularity materials frequently 
causes problems since relatively large sample masses 
are required for the samples to be representative of 
the material in question. The objective of the experi- 
ments reported here has been to develop a method for 
sampling in roadbases and sub-bases, primarily for 
production control and quality control after production. 
Sampling in roadbases has been performed in two dif- 
ferent materials laid in one of the VT! test road halls. 
The materials were chosen so that one was at the 
lower limit of the roadbase zone of BYA (Swedish 
Road Administration Specifications), while the other 
was at the upper limit. Certain preparatory experiments 
were performed with the aid of image analysis (photo- 
graphs from field of compacted material). Finally, a 
proposal concerning ‘A method for sampling roadbase 
and sub-base layers’ is described. 


413,496 


PB94-126315/GAR PC A05/MF A02 
Instituut TNO voor Bouwmaterialen en Bouwconstruc- 
ties, Delft (Netherlands). 
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Micromechanical Investigation of Softening of 
Concrete Loaded in Compression. 

R. A. Vonk. 1993, 97p 

Also pub. as HERON, v38 n3 1993. See also N93- 
27371. Prepared in cooperation with Technische Univ. 
Delft (Netherlands). Stevin Lab. 


In this work softening of concrete specimens loaded in 
uniaxial compression is investigated by simulations 
with a micromechanical model. The simulation results 
are compared with experimental results. The microme- 
chanical model calculates the mechanical response of 
the heterogeneous composite structure of concrete by 
simulating the crack-growth process. This is done by 
means of finite element analysis and fracture mechan- 
ics. Both distributed crack growth and localization into 
macrocracks are described by the model. The depend- 
ence of crack growth and softening response on the 
internal heterogeneous composite structure, the di- 
mensions and the boundary conditions is shown. 


Highway Engineering 
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PB94-109436/GAR PC A12/MF A03 
Federal + ae Administration, McLean, VA. 
Conference Nondestructive Evaluation of 


Virginia August 25- 
27,1 5 Held in Artington, Virginia on 


Final rept. 

K. H. Frank, N. P. Jones, B. R. Ellingwood, R. J. 

Ross, and R. F. Pellerin. Jul 93, 252p FHWA/RD-93/ 

040A, DOT-VNTSC-FHWA-93-1 

For system on diskette, see PB94-500493. Prepared in 
ation with John A. Volpe — Transporta- 

tion Systems Center, Cambridge, M 


On August 25-27, 1992, a major forum of 80 knowl- 
edgeable individuals representing researchers, manu- 
facturers, and users of nondestructive evaluation 
(NDE) methods and equipment for bridges was con- 
vened to —s information and to provide guid- 
ance for studies of NDE of bri ‘oposed as a part 
of the Federal Highway Administration's (FHWA) Hi 
Priority Area (HPA). The conference (1) identified 
current status of NDE for (2) defined 

and areas of concentration for NDE research as It ap- 
plies to bridge inspection, and (3) fulfilled an immedi- 
ate need to inform NDE system developers of bridge 
inspection needs and the NDE system users of poten- 


tial technologies. 


413,498 
PB94-120300/GAR PC A06/MF A02 
Virginia Transportation Research Council, Charlottes- 


ville. 

Concrete Bridge Protection and Rehabilitation: 
Chemical and Physical Techniques. Rapid Con- 
crete Bridge Deck Protection, Repair, and Reha- 
bilitation. 

Final rept. Sep 83-Apr 

M. M. inkel. Sep 33. tte VTRC-94-R12, FHWA/ 
VA-94/R12, SHRP-S-344 

Prepared in cooperation with Virginia Polytechnic Inst. 
and State Univ., Black Sponsored by Federal 
Highway Administration, Richmond, VA. Virginia Div., 
Strategic Highway Research Program, Washington, 
DC., and Virginia Dept. of Transportation, Richmond. 


The report presents the rapid methods used by state 
highway agencies for the protection, repair and reha- 
bilitation of decks. The report is based on a 
review of the literature; the responses to question- 
naires sent to state Departments of Transportation, 
Canadian provinces, selected turnpike and thruway 
authorities, technology transfer centers, and material 
suppliers; and the evaluation of 50 bridge decks locat- 
ed in seven states. Polymer overlays, sealers, high- 
early-strength hydraulic cement concrete overlays, 
and patches are compared for their performance char- 
acteristics and service life. 


413,499 

PB94-120615/GAR PC A04/MF A01 
Colorado Dept. of Transportation, Denver. 
Comparison of 1992 Colorado Hot Mix Asphalt 
with Some European Specifications. 

yw rept. 

T. Aschenbrener. Jun 93, 74p CDOT-DTD-R-93-11 
See also PB93-178358, PB93-183937, PB93-184083 
and PB93-228070. Sponsored by Federal Highway Ad- 
ministration, Denver, CO. Colorado Div. 
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In September 1990, a group of individuals representing 
AASHTO, FHWA, NAPA, SHARP, Al, and TRB partici- 
pated in a 2-week tour of six European countries. Infor- 
mation on this tour has been published in Report on 
the 1990 European Asphalt Study Tour. Several areas 
for potential improvement of asphalt pavements were 
identified, including the use of performance-related 
testing equipment used in several European countries. 
Since the French equipment was commercially distrib- 
uted and marketed, it was primarily selected for dem- 
onstration in the United States. The Colorado Depart- 
ment of Transportation (CDOT) and the FHWA Turner- 
Fairbank Highway Research Center were selected to 
demonstrate this equipment. 


413,500 
PBS4-120656/GAR PC A03/MF A01 
Pennsylvania Dept. of Transportation, Harrisburg. 
Bureau of Construction and Materials. 
Sprinkle Treatment of Bituminous Concrete for Im- 
ewe Skid Resistance. (September, 1993). 

inal rept. Aug 82-Oct 87. 
an R. Sukley, and U. Dash. Sep 93, 43p RP- 
Contract DTFH71-80-50-PA-02 
See also PB85-120434. Sponsored by Federal High- 
way Administration, Washington, DC. Demonstration 
Projects Div. 
The of the report is the evaluation of Sprinkie 
Treatment of asphalt surface as compared to conven- 
tional treatment, ID-2 Wearing Course. Sprinkle treat- 
ment is intended to provide high frictional characteris- 
tics using a minimal amount of high quality aggregate. 
The evaluation is based on a 5 year collection of data 
as performed on two sections each of pavements 
(Sprinkle treated as compared to Control sections of 
conventional ID-2 wearing course) by the Pennsyiva- 
nia Department of Transportation. The most significant 
results were in cost and skid resistance. The cost of 
sprinkle treatment increased 16% over the conven- 
tional. Sprinkle treated demonstrated superior skid re- 
sistance to the control sections. It is concluded that 
the sprinkle treatment is not a cost-effective alterna- 
tive, at this time, because of the current supply of ap- 
oe se reasonably priced quality aggregate in Penn- 
sylvania. 


PC A05/MF A02 


Backfills for rBridoe 

Final research rept. 

L. F. Rojas-Gonzalez, D. L. Knott, and F. B. 
Newman. Aug 93, 100p REPT-90-118-40, FHWA/ 
PA-91/007 + 90-12 

Sponsored by Federal Highway Administration, Harris- 
burg, PA. Pennsylvania Div., and Pennsylvania Dept. of 
Transportation, Harrisburg. Office of Research and 
Special Studies. 


Flowable backfills are cementitious materials placed in 
a fluid condition that cure to hard, relatively incom- 
pressible backfills. They typically consist of cement, fly 
ash and water with possible of coarse aggre- 
gate and/or admixtures. Flowable backfills were used 
to backfill abutments and a retaining wali at the Ma- 
honing Creek and Panther Creek bridge demonstration 
projects in western and central Pennsylvania. The 
abutments were instrumented with pressure cells to 
measure vertical and lateral backfill pressures and with 
piezometers to monitor ground water levels. 


413,502 

PBS4-120698/GAR PC A04/MF A01 

Colorado Dept. of Transportation, Denver. 

1-70, Silverthorne to Copper Mountain: A Case His- 

Se Se ee ey ee 
inal rept. 

aa eecarae 14 Sep 93, 53p CDOT-DTD-R-93- 


Sponsored by patos Highway Administration, 
Denver, CO. Colorado 


A project on I-70 from a Mountain to Silverthorne 
began to exhibit moisture related distress after one 
severe winter. The purpose of the — is to docu- 
ment a case history of the use of the European equip- 
ment to improve an HMA pavement on a project in Col- 
orado. Cost effective adjustments were identified to 
produce a high pavement that resists rutting 
-~ stripping. The three changes were: (1) increasing 

ae ee content, (2) adding a liquid anti- 
copeing pang additive with hydrated lime, and (3) changing 


the crude oil source and refinery. The cost of the HMA 
increased from $24.00 to $25.00, 4.2%, for a project 
cost increase of $80,000. These changes likely saved 
$5,000,000. 


413,503 

PB94-121043/GAR PC A14/MF A03 
Texas Transportation inst., College Station. 
integrated Model of the Climatic Effects on Pave- 
ments. 

Final rept. Jul 87-Feb 90 

R. L. Lytton, D. E. Pufahi, C. H. Michalak, H. S 

Liang, and B. J. Dempsey. Nov 93, 306p FHWA/RD- 
90/033 

Contract DTFH61-87-R-00057 

See also AD-A029 422, PB86-200284 and PB86- 
200292. Sponsored by Federal Highway Administra- 
tion, McLean, VA. Office of Engineering and Highway 
Operations Research and Development 


An Integrated Model is described in the report which 
combines and includes modifications to three separate 
models of climate effects on pavements: the Climatic- 
Materials-Structures Model (CMS) developed at the 
University of Illinois; the Infiltration and Drainage 
Model (ID) developed at Texas A&M University, Texas 
Transportation Institute; and the CRREL Frost Heave 
and Thaw Settlement Model developed at the United 
States Army Cold Regions Research and Engineering 
Laboratory (CRREL). The integrated Model is intended 
for use on an IBM-compatible, 286 or 386 level micro- 
computer. Within the Integrated Model Program, the 
weather patterns of rainfall, temperature, solar radi- 
ation, cloud cover, wind speed, and snow fall are simu- 
lated throughout an entire year. The weather patterns 
of temperature and rainfall may be set by the user to 
be as mild or as severe as desired. The program com- 
putes the pore water pressure, temperature, frost and 
thaw depth, frost heave, and layer materials elastic 
modulus with time. 


413,504 

PB94-121399/GAR PC A09/MF A03 
Pennsylvania Transportation Inst., University Park. 
Evaluation of Skid Resistance for High-Type Bitu- 
minous Surfaces. 

Final rept. 

R. Roque, G. Dominguez, and D. A. Anderson. Aug 
92, 200p PTI-9231, FHWA/PA-92/002 + 88-03 

See also PB90-149865. Sponsored by Federal High- 
way Administration, Harrisburg, PA. Pennsylvania Div., 
and Pennsylvania Dept. of Transportation, Harrisburg. 
Office of Research and Special Studies. 


Investigations of 13 field test sections indicated that 
the key to preventing early loss in skid resistance is to 
ensure that field air-void contents do not fall below 3.4 
percent for iID-2 mixtures and 3.0 percent for ID-3 mix- 
tures. A new procedure was developed and recom- 
mended to determine optimum asphalt content and to 
screen mixture designs that are particularly sensitive 
to changes in asphalt content. The modified Texas gy- 
ratory compactor, using the new SHRP protocol, was 
found to do a better job than Marshall compaction in 
the production of laboratory mixtures that are more 
representative of the field. 


413,505 

PB94-126364/GAR 

Technische Univ. Delft (Netherlands). 

Principles for Flexible Pavements: A Com- 

tional Model for Granular Bases. 
toral thesis. 

A. P. Allaart. 8 Dec 92, 260p 

Sponsored by Rijkswaterstaat, Delft (Netherlands) 

Road and Hydraulic Engineering Div. 


PC A12/MF A03 


Secondary raw materials are increasingly important in 
pavement engineering practice due to their availability 
and their structural behavior, which is better than the 
behavior of sand. This may lead to reduction of the 
asphalt thickness in the case of flexible pavements. To 
quantify this better structural behavior, experimental 
research has recently been carried out on these granu- 
lar or slightly bound materials, and on full-scale test 
pavements with base layers containing these materi- 
als. The test results were not accessible for practical 
purposes thus far, because the existing more or less 
empirical design methods, all based on linear elastici- 
ty, did not suit. The aim of this thesis is to develop a 
structural analysis that is appropriate to interpreting 
+ gg results and understanding the structural be- 
vior. 





413,506 

PB94-500493/GAR 

Federal Highway Administration, McLean, VA. 
Conference on Nondestructive Evaluation of 
Bridges. Held in Arlington, Virginia on August 25- 
27, 1992. Proceedings (for Microcomputers). 

Data file 

Jul 93, 1 diskette FHWA/DF/DK-94/001 

System: IBM compatible; MS DOS operating system. 
Prepared in cooperation with John A. Volpe National 
Transportation Systems Center, Cambridge, MA. 

The datafile is on one diskette. File format: Word Per- 
fect 5.1. Documentation included; may be ordered 
separately as PB94-109436 (Proceedings to the Con- 
ference - Paper Copy). 


CP DO2 


On August 25-27, 1992, a major forum of 80 knowl- 
edgeable individuals representing researchers, manu- 
facturers, and users of nondestructive evaluation 
(NDE) methods and equipment for bridges was con- 
vened to exchange information and to provide guid- 
ance for studies of NDE of bridges proposed as a part 
of the Federal Highway Administration’s (FHWA) High 
Priority Area (HPA). The conference (1) identified the 
current status of NDE for bridges, (20 defined goals 
and areas of concentration for NDE research as it ap- 
plies to bridge inspection, and (3) fulfilled an immedi- 
ate need to reform NDE system developers of bridge 
inspection needs and the NDE system users of poten- 
tial technologies. 


Soil & Rock Mechanics 


413,507 

DE93013757/GAR PC AQ1/MF A01 
Sandia National Labs., Albuquerque, NM. 

Room closure response to gas generation and me- 
chanical strength of different waste forms in a 
bedded salt repository. 

F. T. Mendenhall, and C. M. Stone. 1993, 3p SAND- 
93-1135C, CONF-931 108-1 

Contract AC04-76DP00789 

Fall meeting of the Materials Research Society, 
Boston, MA (United States), 29 Nov - 3 Dec 1993. 
Sponsored by Department of Energy, Washington, DC. 


Finite element calculations of the porosity history of a 
nuclear waste disposal room in a bedded salt forma- 
tion have been completed. The analyses include an 
elastic/secondary creep model for the host halite and 
a nonlinear consolidation model for the crushed salt 
backfill. Separate gas generation and constitutive 
models were used for three distinct waste forms, (1) 
unaltered defense related CH-TRU waste, (2) shred- 
ded and cemented CH-TRU waste, and (3) incinerated 
and vitrified CH-TRU waste. Solutions were deter- 
mined for a 2000 year time period starting from the 
decommissioning of the repository. The resulting room 
porosities varied from roughly 55% to iess than 10%. 


413,508 

DE93019208/GAR PC A04/MF A01 
National Research Council, Washington, DC. 
Geotechnical Board activities and funding. Annual 
activities report, July 1, 1992--June 30, 1993. 
Progress rept. 

P. H. Smeailie. 23 Jul 93, 699 DOE/RW/00214-T2 
Contract FG01-90RW00214 

Sponsored by Department of Energy, Washington, DC. 


The Geotechnical! Board, a part of the US National Re- 
search Council, which is the operating arm of the Na- 
tional Academy of Sciences and the National Acade- 
my of Engineering, serves to advise the federal gov- 
ernment and others on issues where geotechnology 
can have an impact, such as environmental remedi- 
ation and infrastructure development. The board met 
three times during the reporting period to review cur- 
rent projects and to initiate activities that move the 
knowledge base of geotechnology forward. The board 
operates with two long-standing national committees, 
the US National Committee for Rock Mechanics and 
the US National Committee on Tunneling Technology. 
It also conducts special studies at the request of the 
government. A list of attachments is given. 


413,509 

PB94-120771/GAR PC A17/MF A04 
Purdue Univ., Lafayette, IN. Joint Highway Research 
Project. 
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Laboratory Study on Properties of Rubber-Soils. 
Final rept. 1 Jul 91-12 May 93. 

|. Ahmed. May 93, 390p FHWA/IN/JHRP-93/4 
Sponsored by Federal Highway Administration, Indian- 
apolis, IN. Indiana Div., and Indiana Dept. of Transpor- 
tation, Indianapolis. 


The waste tire problem in the United States is of great 
magnitude and has far reaching environmental and 
economic implications. The study investigates the fea- 
sibility of using tire chips, alone and mixed with soils, 
as lightweight material in highway embankments. The 
report contains: synthesis of all available information 
and results from laboratory testing of tire chips, rubber- 
Ottawa sand, and rubber-Crosby till. 


413,510 

PB94-121340/GAR PC A10/MF A03 
GAI Consultants, Inc., Monroeville, PA. 

Guide for Foundation Engineering in Pennsylvania 
Karst. 

Final rept. 

D. L. Knott, L. F. Rojas-Gonzalez, and F. B. 
Newman. Aug 93, 202p REPT-90-118-30, FHWA/ 
PA-91/007 + 90-12 

Sponsored by Federal Highway Administration, Harris- 
burg, PA. Pennsylvania Div., and Pennsylvania Dept. of 
Transportation, Harrisburg. Office of Research and 
Special Studies. 


The purpose of the manual is to provide guidance in 
foundation engineering for structures in the karst areas 
of Pennsylvania. The basis for the guide is summarized 
in the research report, Current Foundation Engineering 
Practice for Structures in Karst Areas (Knott et al., 
1993), which includes the results of an extensive 
survey and a review of 27 Pennsyivania Department of 
Transportation (PennDOT) projects in karst areas. 


413,511 

PB94-124351/GAR PC AO5/MF A01 
Statens Vaeg- och Trafikinstitut, Linkoeping (Sweden). 
Amering aye ig Od Sand i x" vid 
Foerstaerkning av Vaeg. Prov vid Sunne 1 (Re- 
inforcement and Sta’ tion of Sand in a Road- 
base. An Experiment in Vaermiand, Western 
Sweden 1988). 

E. Lindh, and H. Carisson. 1993, 89p VTI/ 
MEDDELANDE-708 

Text in Swedish; summary in English. See also PB92- 
123520. 


The aim of the experiment was to investigate whether 
it is possible in certain cases to use sand nearer the 
road surface than hitherto permitted in the road con- 
struction directives of the National Road Administra- 
tion, BYA, in particular those applying in 1988 when 
the experiment started. The reason for studying new or 
increased usage of sand is that in many cases there is 
a surplus of this material, often as a result of sand sep- 
aration in the production of gravel with a specified 
grain size distribution. Earlier tried methods such as 
Stabilization with cement and bitumen have been 
tested parallel to the tests with reinforcing the road- 
base with plastic grids, textiles and short (4 cm) 
plastic fibers. To reduce the cement requirement, tests 
have also been made with the addition of a waste 
product, ‘Mesa’, consisting of calcium carbonate from 
a sulphate plant. Also mechanical stabilization has 
been used when mixing in another material, in the case 
rock flour. 
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413,512 

AD-A272 723/8/GAR PC A06/MF A02 
Massachusetts Inst. of Tech., Cambridge. Dept. of Me- 
chanical Engineering. 


413,514 


Combustion & ignition 


Reaction Zone Models for Vortex Simulation of 
Turbulent Combustion. 
Annual technical progress rept. 1 Sep 92-31 Aug 93. 
A. F. Ghoniem. 1 Oct 93, 113p AFOSR-TR-93-0835, 
Grant F49620-92-J-0445 


During the first year of this effort, two related issues 
were investigated: (1) establishing the validity of the 
thin flame mode! when used to compute flow-combus- 
tion interactions in a turbulent shear layer; (2) develop- 
ing an efficient methodology to compute the unsteady 
strained flame structure when the flame thickness is 
much smaller than the flow scale. In the first effort, the 
transport element method was applied to compute (a) 
a reacting flow in which combustion proceeds accord- 
ing to a single-step, temperature dependent Arrhenius 
reaction, and (b) a mixing-limited model in which 
Schvab-Zeldovich variables are used to obtain the infi- 
nite speed chemistry results. The results of both com- 
putations showed that, at high Damkohier numbers, 
while there is a small error in the prediction of the total 
burning rate using the second approach, the second 
model accurately estimates the effect of combustion 
on the flow dynamics in terms of volumetric expansion 
and vorticity generation. Work on the second project 
resulted in a more efficient model to compute the 
flame structure under conditions of unsteady strain. 
The computational model is based on a series of math- 
ematical transformations which reduce the governing 
equations to time-dependent reaction-diffusion equa- 
tions. Turbulent Combustion, Numerical Simulation, 
Vortex Methods, Combustion Models. 


413,513 


AD-A272 808/7/GAR PC A09/MF A02 


Defence Science and Technology Organisation, Can- 
berra (Australia). 

Proceedings of Workshop on Laser Diagnostics in 
Fluid Mechanics and Combustion Held in Fisher- 
— Bend, Victoria on 30 September-1 October 
1 , 

1 Oct 93, 183p DODA-AR-008-393, 


Partial contents: Accuracy of Laser Doppler Anemo- 
metry; Applications of Raman-Rayleigh-LIF Diagnos- 
tics in Combustion Research; Phase Doppler Ane- 
mometer Technique Concepts and Applications; 
CARS; Particle Image Velocimetry; Practical Consider- 
ation in the Use and Design of Laser Velocimetry Sys- 
tems in Turbomachinery Applications; Phase Doppler 
Measurements of Gas-Particle Flow Through a Tube 
Bank; Degenerate Four Wave Mixing for Shock Tunnel 
Studies of Supersonic Combustion; Laser Induced 
Photodissociation and Fluorescence (LIPF) of Sodium 
Species Present in Coal Combustion; 3D Holographic 
Measurements Inside a Spark ignition Engine; Laser 
Doppler Velocimeter Measurements in Compressible 
Flow; Bursting in a Tornado Vortex; Quantitative Imag- 
ing of OH and Temperature Using a Single Laser 
Source and Single Intensified Camera; and Laser 
Doppler Measurements inside an Artificial Heart Valve. 


413,514 

N94-14194/2/GAR PC A12/MF A03 
Office National d’Etudes et de Recherches Aerospa- 
tiales, Paris (France). 

Modelisation et Simulation des Phenomenes de 
Transport et Combustion dans Une Couche de Me- 
lange Supersonique (Modeling and Simulation of 
Transport and Combustion Phenomena in a Super- 
sonic Mixing Layer). 

Ph.D. Thesis. 

P. Vuillermoz. Nov 92, 267p ONERA-NT-1992-11, 
ETN-93-93970 

Text in French. Sponsored by Sep, Vernon, France, 
and Ministere de la Recherche et de |’Espace, Paris, 
France. Original Contains Color Illustrations. 


Numerical simulation and modeling of supersonic 
mixing layers are discussed. The theoretical back- 
ground of compressible turbulence from a hydrody- 
namic point of view (Reynolds stress) as well as diffu- 
sive (turbulent mixing) and reactive turbulent combus- 
tion points of view are studied. The main experimental 
results and numerical studies in supersonic mixing are 
reviewed and the question of direct numerical simula- 
tion of turbulent mixing in nonsteady two dimensional 
and three dimensional mixing layers is addressed. 
These simulations are in agreement with experimental 
observations concerning the mixing regimes, the small 
scale structure in thin layers, and the effects of the 
convective Mach number. Before examining the ef- 
fects of chemical reactions, the basic problem of one 
dimensional strained or unstrained diffusion flames are 
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discussed as a benchmark for kinetics models and for 
the numerical codes. The theoretical analysis is car- 
ried out through a Crocco transformation that points 
out the inner structure of diffusion flames. These re- 
sults were used for further numerical simulation of su- 
personic reactive mixing layers. The effect of the Dam- 
koehler number in oomaien regimes is studied. The 
simulations generated with reduced and with full 
chemistry are compared. A mixing enhancement tech- 
nique is examined with simulations on a passively par- 
allel computer. The results of the direct numerica! sim- 
ulations are used for modeling turbulent mixing and ac- 
counting for compressibility effects. 


413,515 

N94-14722/0/GAR PC AG3/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Numerical Study of Shock-induced Combustion in 
Methane-Air Mixtures. 

S. Yungster, and M. J. Rabinowitz. Jun 93, 15p NAS 
1.15:106354, ICOMP-93-32, NASA-TM-106354, E- 
8138 

Contracts NCC3-233, RTOP 505-90-5K 

See Also A93-49783. Presented at the 29TH Joint Pro- 
pulsion Conference and Exhibit, Monterey, Ca, 28-30 
Jun. 1993; Sponsored by Aiaa, Sae, Asme, and Asee 


The shock-induced combustion of methane-air mix- 
tures in hypersonic flows is investigated using a new 
reaction mechanism consisting of 19 reacting species 
and 52 elementary reactions. This reduced model is 
derived from a full kinetic mechanism via the Detailed 
Reduction technique. Zero-dimensional computations 
of several shock-tube experiments are presented first 
The reaction mechanism is then combined with a fully 
implicit Navier-Stokes computational fluid dynamics 
(CFD) code to conduct numerical simulations of two- 
dimensional and axisymmetric shock-induced com- 
bustion experiments of stoichiometric methane-air 
mixtures at a Mach number of M = 6.61. Applications 
to the ram accelerator concept are also presented. 


413,516 
N94-14745/1/GAR PC A18/MF A04 
Stanford Univ., CA. 


St Turbulence Using Numerical Simulation 
ale. 4: Proceedings of the 1992 Summer 


Program. 

D. Spinks. Nov 92, 421p NAS 1.26:194556, NASA- 
CR-194556 

Contract NCC2-460 

Program Held in Stanford, Ca, 13 Jul 
Original Contains Color Illustrations 


- 7 Aug. 1992 


No abstract available. 


413,517 
N94-14763/4/GAR 
(Order as N94-14745/1/GAR, PC A18/MF 
A04) 
Institut de Mecanique des Fiuides de Toulouse 
France). 
S and Modeling of the Interaction Between Tur- 
bulent Premixed Flames and Wallis. 
T. J. Poinsot, and D. C. Haworth. Nov 92, 17p 
In Stanford Univ., Studying Turbulence Using Numeri- 
cal Simulation Databases. 4: Proceedings of the 1992 
Summer Program p 307-323. 


The interaction between turbulent premixed flames 
and wails is studied using a two-dimensional full 
Navier-Stokes solver with simple chemistry. The ef- 
fects of wall distance on the local and global flame 
structure are investigated. Quenching distances and 
maximum wail heat fluxes during quenching are com- 
puted in laminar cases and are found to be compara- 
ble to experimental and analytical results. For turbulent 
cases, it is shown that quenching distances and maxi- 
mum heat fluxes remain of the same order as for lam- 
inar flames. Based on simulation results, a ‘law-of-the- 
wall’ model is derived to describe the interaction be- 
tween a turbulent premixed flame and a wall. This 
model is constructed to provide reasonable behavior 
of flame surface density near a wall under the assump- 
tion that flame-wall interaction takes place at scales 
smailer than the computational mesh. It can be imple- 
mented in conjunction with any of several recent fla- 
melet models based on a modeled surface density 
equation, with no additional constraints on mesh size 
or time step. 


413,518 
N94-14764/2/GAR 
(Order as N94-14745/1/GAR, PC A18/MF 
A04) 
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Stanford Univ., CA. 

Evolution Equation for the Flame Surface Density 
in Turbulent Premixed Combustion. 

A. Trouve, and T. Poinsot. Nov 92, 19p 

In Its Studying Turbulence Using Numerical! Simulation 
Databases. 4: Proceedings of the 1992 Summer Pro- 
gram p 325-343. 


One central ingredient in flamelet models for turbulent 
premixed combustion is the flame surface density. 
This quantity conveys most of the effects of the turbu- 
lence on the rate of energy release and is obtained via 
a modeled transport equation, called the Sigma-equa- 
tion. Past theoretical work has produced a rigorous ap- 
proach that leads to an exact, but unclosed, formula- 
tion for the turbulent Sigma-equation. In this exact 
Sigma-equation, it appears that the dynamical proper- 
ties of the flame surface density are determined by a 
single parameter, namely the turbulent flame stretch. 
Unfortunately, the flame surface density and the turbu- 
lent flame stretch are not available from experiments 
and, in the absence of experimental data, little is 
known on the validity of the closure assumptions used 
in current flamelet models. Direct Numerical Simula- 
tion (DNS) is the obvious, complementary approach to 
get basic information on these fundamental quantities. 

hree-dimensional DNS of premixed flames in isotrop- 
ic turbulent flow is used to estimate the different terms 
appearing in the Sigma-equation. A new methodology 
is proposed to provide the source and sink terms for 
the flame surface density, resolved both temporally 
and spatially throughout the turbulent flame brush. 
Using this methodology, the effects of the Lewis 
number on the rate of production of flame surface area 
are described in great detail and meaningful compari- 
sons with flamelet models can be performed. The 
analysis reveals in particular the tendency of the 
models to overpredict flame surface dissipation as well 
as their inability to reproduce variations due to thermo- 
diffusive phenomena. Thanks to the detailed informa- 
tion produced by a DNS-based analysis, this type of 
comparison not only underscores the shortcomings of 
current models but also suggests ways to improve 
them. 


413,519 


N94-14765/9/GAR 

(Order as N94-14745/1/GAR, PC — 

) 
Ecole Centrale de Lyon (France). 
Numerical Simulations of Turbulent Premixed H2/ 
02/N2 Flames with Complex Chemistry. 
- Baum, T. J. Poinsot, and D. C. Haworth. Nov 92, 
1p 

In Stanford Univ., Studying Turbulence Using Numeri- 
cal Simulation Databases. 4: Proceedings of the 1992 
Summer Program p 345-366. Original Contains Color 
iustrations. 


Premixed stoichiometric H2/O2/N2 flames propagat- 
ing in two-dimensional turbulence were studied using 
direct numerical simulation (simulations in which ail 
fluid and thermochemical scales are fully resolved) in- 
cluding realistic chemical kinetics and molecular trans- 
port. Results are compared with earlier zero-chemistry 
(flame sheet) and one-step chemistry simulations. 
Consistent with the simpler models, the turbulent 
flame with realistic chemistry aligns preferentially with 
extensive strain rates in the tangent plane and flame 
curvature probability density functions are close to 
symmetric with near-zero means. By contrast to 
simple-chemistry results with non-unity Lewis numbers 
(ratio of thermal to species diffusivity), local flame 
structure does not correlate with curvature but rather 
with tangential strain rate. Turbulent straining results in 
substantial thinning of the flame relative to the steady 
unstrained laminar case. Heat release and H2O02 con- 
tours remain thin and connected (‘flamelet-like’) while 
species including H-atom and OH are more diffuse. 
Peak OH concentration occurs well behind the peak 
heat-release zone. The feasibility of incorporating real- 
istic chemistry into full turbulence simulations to ad- 
dress issues such as pollutant formation in hydrocar- 
bon-air flames is suggested. 
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N94-14766/7/GAR 
(Order as N94-14745/1/GAR, PC A18/MF 


A04) 
Sandia Labs., Albuquerque, NM. 


Effect of Finite-Rate Chemistry and Unequal 
Schmidt Numbers on Turbulent Non-Premixed 
Flames Modeled with Single-Step Chemistry. 

J. H. Chen, S. Mahalingam, |. K. Puri, and L. 
Vervisch. Nov 92, 21p 

In Stanford Univ., Studying Turbulence Using Numeri- 
cal Simulation Databases. 4: Proceedings of the 1992 
a Program p 367-387. Sponsored in Part by 


The iriteraction between a quasi-laminar flame and a 
turbulent flowfield is investigated through direct nu- 
merical simulations (DNS) of reacting flow in two- and 
three-dimensional domains. Effects due to finite-rate 
chemistry are studied using a single step global reac- 
tion A (fuel) + B (oxidizer) yields P (product), and by 
varying a global Damkoehler number, as a result of 
which the turbulence-chemistry interaction in the flame 
is found to generate a wide variety of conditions, rang- 
ing from near-equilibrium to near-extinction. Differen- 
tial diffusion effects are studied by changing the 
Schmidt number of one reactive species to one-half. It 
is observed that laminar flamelet response is followed 
within the turbulent flowfield, except in regions where 
transient effects seem to dominate. 


413,521 


N94-14767/5/GAR 

(Order as N94-14745/1/GAR, PC A18/MF 

A04) 

Sandia Labs., Albuquerque, NM. 
Structure of Turbulent Non-Premixed Fiames Mod- 
eled with Two-Step Chemistry. 
J. H. Chen, S. Mahalingam, |. K. Puri, and L. 
Vervisch. Nov 92, 14p 
In Stanford Univ., Studying Turbulence Using Numeri- 
cal Simulation Databases. 4: Proceedings of the 1992 
Summer Program p 389-402. Sponsored in Part by 
Doe. 


Direct numerical simulations of turbulent diffusion 
flames modeled with finite-rate, two-step chemistry, A 
+ B yields |, A + | yields P, were carried out. A de- 
tailed analysis of the turbulent flame structure reveals 
the complex nature of the penetration of various reac- 
tive species across two reaction zones in mixture frac- 
tion space. Due to this two zone structure, these 
flames were found to be robust, resisting extinction 
over the parameter ranges investigated. As in single- 
step computations, mixture fraction dissipation rate 
and the mixture fraction were found to be statistically 
correlated. Simulations involving unequal molecular 
diffusivities suggest that the small scale mixing proc- 
ess and, hence, the turbulent flame structure is sensi- 
tive to the Schmidt number. 


413,522 


N94-14768/3/GAR 

(Order as N94-14745/1/GAR, PC A18/MF 

A04) 

National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
Stochastic Modeling of Turbulent Reacting Flows. 
R. O. Fox, J. C. Hill, F. Gao, R. D. Moser, and M. M. 
Rogers. Nov 92, 22p 
Contract NSF CTS-91-58124 
In Stanford Univ., Studying Turbulence Using Numeri- 
cal Simulation Databases. 4: Proceedings of the 1992 
Summer Program p 403-424. 


Direct numerical simulations of a single-step irreversi- 
ble chemical reaction with non-premixed reactants in 
forced isotropic turbulence at R(sub lambda) = 63, Da 
= 4.0, and Sc = 0.7 were made using 128 Fourier 
modes to obtain joint probability density functions 
(pdfs) and other statistical information to parameterize 
and test a Fokker-Planck turbulent mixing model. Pre- 
liminary results indicate that the modeled gradient 
stretching term for an inert scalar is independent of the 
initial conditions of the scalar field. The conditional pdf 
of scalar gradient magnitudes is found to be a function 
of the scalar until the reaction is largely completed. 
Alignment of concentration gradients with local strain 
— other features of the flow were also investi- 
gated. 
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PB94-124211/GAR PC A03/MF A01 
Statens Provningsanstalt, Boras (Sweden). Div. of Fire 
Technology. 





SP Industry Calorimeter for Rate of Heat Release 
Measurements Up to 10MW. 

M. Dahiberg. 1993, 23p SP-RAPP-1992:43, ISBN-91- 
7848-361-1 


The Swedish National Testing and Research Institute 
(SP) has installed a 10 MW fire calorimeter for rate of 
heat release measurements, similar to the one at Fac- 
tory Mutual Research Corporation (FMRC). It can be 
used to classify commodities with respect to their fire 
hazard, to evaluate the efficiency of sprinkler systems, 
for chemical analysis of the combustion gases from 
hazardous fires, to produce input data for the fire mod- 
elling, etc. A large hood collects the fire gases and 
leads them into a duct where gas velocity, gas temper- 
ature, smoke density and contents of oxygen, carbon 
dioxide and carbon monoxide are measured. On the 
basis of these measurements mass flow and rate of 
heat release are calculated. The rate of heat release is 
calculated according to the oxygen consumption prin- 
ciple. The upper limit for measurements is approxi- 
mately 10 MW and the lower is 0.1 MW. 
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PAT-APPL-7 -934 988/GAR PC NO3/MF A04 
National Aeronautics and Space Administration, Pasa- 
dena, CA. Pasadena Office. 

Segmented Ion Thruster. 

Patent Application. 

J. R. Brophy. Filed 25 Aug 92, 27p N94-15927/4 
Contract NAS7-918 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


Apparatus and methods for large-area, high-power ion 
engines comprise dividing a single engine into a com- 
bination of smaller discharge chambers (or segments) 
configured to operate as a single large-area engine. 
This segmented ion thruster (SIT) approach enables 
the development of 100-kW class argon ion engines 
for operation at a specific impulse of 10,000 s. A com- 
bination of six 30-cm diameter ion chambers operating 
as a single engine can process over 100 kW. Such a 
segmented ion engine can be operated from a single 
power processor unit. 


413,525 

PAT-APPL-8-089 064/GAR PC NO3/MF A04 
National Aeronautics and Space Administration, Pasa- 
dena, CA. Pasadena Office. 

Carbon-Carbon Grid for lon Engines. 

Patent Application. 

C. E. Garner. Filed 1 Jul 93, 23p N94-15876/3 
Contract NAS7-918 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A method and apparatus of manufacturing a grid 
member for use in an ion discharge apparatus pro- 
vides a woven carbon fiber in a matrix of carbon. The 
carbon fibers are orientated to provide a negatibe co- 
efficient of thermal expansion for at least a portion of 
the grid member's operative range of use. 
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413,526 
N94-14026/6/GAR PC A04/MF A01 
Pennsylvania State Univ., State College. Applied Re- 


search Lab. 
Feasibility of Aluminum-Lithium Struc- 
ankage Applications by 


tures for C 

Laser Beam 

R. P. Martukanitz, and K. G. Lysher. Apr 93, 74p 
NAS 1.26:191527, TM-93-067, NASA-CR-191527 
NASA ORDER L-4409-D, Contract RTOP 505-63-50- 
03 

Prepared in Cooperation with the Space and Naval 
Warfare Systems Command, Washington, DC. 


Aluminum-lithium alloys exhibit high strength, high 
elastic modulus, and low density as well as excellent 
cryogenic mechanical properties making them ideal 
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material candidates for cryogenic tanks. NASA has 
proposed the use of ‘built-up’ structure for panels fabri- 
cated into cryogenic tanks replacing current conven- 
tional machining. Superplastically formed stiffeners 
would be joined to sheet (tank skin) that had been roll 
formed to the radius of the tank in order to produce 
panels. Aluminum-lithium alloys of interest for produc- 
ing the built-up structure include alloy 2095-T6 stiffen- 
ers to 2095-T8 sheet and alloy 8090-T6 stiffeners to 
2090-T83 sheet. Laser welding, with comparable joint 
properties, offers the following advantages over con- 
ventional welding: higher production rates, minimal 
degradation within the heat affected zones, and full 
process automation. This study established process 
parameters for laser beam welding, mechanical prop- 
erty determinations, metallographic characterization, 
and fabrication of prototype panels. Tensile tests rep- 
resenting partial penetration of the skin alloys provided 
joint efficiencies between 65 and 77 percent, depend- 
ing upon alloy and ree of penetration. Results of 
tension shear tests of lap welds indicated that the 
combination of 2095-T6 to 2090-T8 exhibited signifi- 
cantly higher weld shear stre at the interface in 
comparison to welds of 8090-T6 to 2090-T83. The in- 
creased shear strength associated with 2095 is be- 
lieved to be due to the alloy’s ability to precipitation 
strengthening (naturally age) after welding. 
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AD-A272 530/7/GAR PC A05/MF A01 
Naval Postgraduate School, Monterey, CA. 
Measurement and Prediction of the Flow Through 
an Annular Turbine Cascade. 

Master’s thesis. 

G. D. Thomas. 2 Jun 93, 81p 


An annular turbine cascade was designed and manu- 
factured for laser Doppler velocimetry and probe 
measurements in a small-scale rig. The purpose of the 
experiment was to determine the limitations of these 
measurements in a confined annulus, and to compare 
the experimental results with numerical predictions. 
Downstream probe surveys were conducted at a 
Reynolds number of 500000. Total pressure and tem- 
perature measurements were taken upstream of the 
test section, and hub static pressure was measured 
downstream of the cascade. A two-dimensional laser 
anemometer was used to obtain preliminary velocity 
field measurements for code validation. The two main 
problem areas identified were the type of seeding ma- 
terial used and the configuration of the optical access 
window. Flowfield characteristics were predicted using 
a three-dimensional viscous code, which were then 
compared to experimental measurements. The com- 
parison showed that the numerical simulator predicted 
well the al features of the flow field that were 
measured in the experiment. Recommendations are 
made which would improve the mapping of the velocity 
field for a more complete code validation. RVC3D, Nu- 
merical simulation, Turbine, LDV, Cascade. 


413,528 
AD-A272 998/6/GAR PC A08/MF A02 
Martin rc eg Labs., Baltimore, MD. 
and Performance Benefits of XD = 

—. dename) Titanium Aluminides to Expendable Gas 
Turbine Engines. 
Final rept. 1 Oct 91-31 Mar 93. 
P. Sadler, K. S. Kumar, and J. A. Green. Aug 93, 
168p MML-TR-93-09, ARL-CR-61, 
Contract DAAL04-91-C-0034 


The purpose of this program was to produce XD-TiA! 
compressor rotors for the experimental P9005 gas tur- 
bine engine to be used in the Army’s Integrated High 
Performance Turbine Engine Technology program. 
Specific tasks included the casting of XD-titanium alu- 
minide, processing optimization, component design 
analysis modifications and final component machining 
to specifications. Specifically, an ingot of a Ti-45Al- 
2Mn-2V alloy containing 7 volume % TiB2 was cast 
and then HiPed to eliminate residual porosity. Eight 
cylinders were machined from the HiPed material and 
isothermally forged. Microstructural analysis and me- 
chanical property evaluation were performed on repre- 
sentative forgings. Several heat treatment schedules 
were examined, and the resulting microstructures were 
characterized using x-ray diffraction, optical and scan- 
ning electron microscopy. From these analyses, heat 
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treatments were identified. Tensile behavior as a func- 
tion of temperature, fracture toughness at room and 
elevated temperatures, creep resistance and fatigue 
response were evaluated. Fracture surfaces were 
characterized. Based on the observed mechanical 
properties, heat-treatment schedules were identified 
for the remaining forgings intended to be machined 
into final components. Williams International per- 
formed a detailed design analysis for the rotor. A local 
vendor was identified to machine the final component. 
XD Process, Titanium aluminide, Titanium diboride, 
Composites, Microstructure, Processing, Properties. 


413,529 
N94-14045/6/GAR PC A09/MF A02 
Deutsche Forschungsanstalt fuer Luft- und Raumfahrt, 
Cologne (Germany). Abt. Aerothermodynamik und 
Verbrennung. 
Turbulente Partikeldispersion in Eingeschios- 
senen (Turbulent Particle Dis- 
in Confined Swirling Fiows). 

.D. Thesis. 
E. W. Bluemcke. Apr 92, 181p DLR-FB-92-32, ETN- 
93-93962 
Text in German. Original Contains Color Illustrations. 


Turbulent particle dispersion, a dominant transport 
phenomena in gas turbine combustion chambers, is in- 
vestigated by numerical simulations. A physical model 
is evaluated using results from a model experiment. 
Besides averai transport parameters the instanta- 
neous transport phenomena are analyzed for mono- 
sized droplets in swirling flows relevant for gas turbine 
combustion chambers. A good agreement between 
measured and calculated data can be stated. A param- 
eter variation evidences the impact of the detailed de- 
scription of the characteristics of gas turbulence. A 
simulation procedure is establis for promotion in 
solving the engineering problem of the design of gas 
turbine combustion chambers. - 


413,530 
N94-14356/7/GAR PC A03/MF A01 
Fluent, inc., Lebanon, NH. 

Multigrid Solution of Internal Flows Using Unstruc- 
tured Solution Adaptive Meshes. 

Final Report. 

W. A. Smith, and K. R. Blake. Nov 92, 37p NAS 
1.26:194233, TN-035, NASA-CR-194233 

Contracts NAS3-25785, SBIR-01.01-3800 


This is the final report of the NASA Lewis SBIR Phase 
2 Contract Number NAS3-25785, Multigrid Solution of 
Internal Flows Using Unstructured Solution Adaptive 
Meshes. The objective of this project, as described in 
the Statement of Work, is to develop and deliver to 
NASA a general three-dimensional Navier-Stokes 
code using unstructured solution-adaptive meshes for 
accuracy and multigrid techniques for convergence 
acceleration. The code will primarily be applied, but not 
necessarily limited, to high speed internal flows in tur- 
bomachinery. 


413,531 

N94-14827/7/GAR PC A03/MF A01 
Royal Aerospace Establishment, Farnborough (Eng- 
land). Aerodynamics Py Propulsion Dept. 

3D Pneumatic and 2D Dynamic Probes: Their De- 
velopment and Subsequent Use in a Transonic 
Fan. 

M. A. Cherrett, J. D. Bryce, and H. P. Hodson. c22 
Dec 92, 18p RAE-TM-AERO/PROP-22, BR315905, 
ETN-93-94498 

Sponsored by Ministry of Defence, London, England, 
and Dept. Of Trade and Industry, London, England. 
Presented at the 11TH International Sy sium on 
Measuring Techniques for Transonic and Supersonic 
Flows in Cascades and Turbomachines, Munich, Ger- 
many, 14-15 Sep. 1992. 


Three different three dimensional (3D) pneumatic 
probes--a four hole wedge probe, a stem pyramid 
probe, and a sting pyramid probe--were built and cali- 
brated in detail, along with two dynamic yawmeters 
and a geometrically identical pneumatic yawmeter. 
The aerodynamic performance of the probes are dis- 
cussed, and detailed steady state flow field measure- 
ments taken with the probes at stator exit in a transon- 
ic fan are compared. 


413,532 
N94-14848/3/GAR PC A05/MF A01 
Mississippi Remote Sensing Center, Mississippi State. 
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Development of 
rithm for Ti 

M.S. Thesis Final Report. 

. A. Luke. Jul 93, 83p NAS 1.26:193604, NASA-CR- 


193604 
Contract NAG3-1073 


Sa capable of computing a transonic 3-D 
flow field about rotating machines are consid- 
ered for parailel implementation. During the study of 
these algorithms, a significant new method of measur- 
ing the performance of parallel algorithms is devel- 
oped. The theory that supports this new method cre- 
ates an empirical definition of scalable parallel algo- 
rithms that is used to produce quantifiable evidence 
that a scalable parallel application was developed. The 
implementation of the parallel application and an auto- 
mated domain decomposition tool are also discussed. 


413,533 
N94-15119/8/GAR 
Advisory Group for Aerospace Research and Develop- 
ment, Neuilly-sur-Seine (France) 

Methodes Avancees pour les Essais des Grilles 
d’Aubes (Advanced Methods for Cascade Test- 


ing). 
C. Hirsch. cAug 93, 196p AGARD-AG-328, ISBN-92- 
835-0717-7 


Considerable advances have been achieved over the 
last decennia in the field of cascade testing, but they 
were generally not reported in sufficient detail. As an 
example, details of transonic/supersonic cascade 
testing procedures were scarcely documented in liter- 
ature. Many other aspects evolved considerably, origi- 
nally from the progress of experimental techniques as 
well as from the interaction with computer data. New 
me based on advanced instrumentation 
gained su it validation. Consequently, the Propul- 
sion and Energetics Panel decided to initiate an 
AGARDograph on this subject in 1988. Since then, 
several authors prepared chapters for the AGARDo- 
graph, coordinated by the editor. The following chap- 
ters are included: Modeling Turbomachinery Flow 
Conditions, Linear Cascades, Annular Cascades, As- 
pects of Hot Cascades, Transient Cascade Testing, 
Unsteady Flow in Cascades, and 3-D Laser Anemo- 
metry in Annular Cascades. 


PC A09/MF A03 


413,534 

N94-15696/5/GAR PC A03/MF A01 
Royal Aerospace Establishment, Farnborough (Eng- 
land). Aerodynamics and Propulsion Dept. 

Heat Transfer and Aer: of a 3D Design 
Nozzie Guide Vane Test the Pyestock Isentro- 


Pa a ae 
S ina. c17 Dec 92, 15p RAE-TM-AERO/ 
PROP-19, BR316026, ETN-93-94495 


Presented at the AGARD 80TH Symposium of the Pro- 
pulsion and Energetics Panel on Heat Transfer and 

ing in Gas Turbines, Antalaya, Turkey, 12-16 Oct. 
1992. Original Contains Color Illustrations. 


The prediction of the heat transfer to the blade and 
endwaiis in high pressure turbines, which is particularly 
important for an accurate assessment of turbine com- 
ponent life is addressed. On the endwalls, there are 
often complex three dimensional (3D) (secondary) 
flows present which make predictions of heat transfer 
particularly difficult. A detailed investigation of this 
area was carried out on a fully annular cascade of 
highly 3D nozzle guide vanes. Measurements were 
made on the vane and endwails to determine heat 
transfer and aerodynamic characteristics. Testing was 
conducted in a short duration isentropic light piston 
test facility, at engine representative Reynolds 
number, Mach number, and gas to wail temperature 
ratio. Interpreted test data are compared with compu- 
tations obtained at test conditions. 


413,535 

N94-15991/0/GAR PC A06/MF A02 
Pratt and Whitney Aircraft Group, East Hartford, CT. 
Effects of Rotation on Coolant Heat 
Transfer. Volume 2: Coolant Passages Trips 
Normal and Skewed to the Flow. 

Final Report. 

B. V. Johnson, J. H. Wagner, and G. D. Steuber. Oct 
93, 123p NAS 1.26:4396-V-2, E-6470-1, NASA-CR- 
4396-V-2 

Contracts NAS3-23691, RTOP 505-62-61 


An e ital program was conducted to investi- 
gate heat transfer and pressure loss characteristics of 
rotating multipass passages, for configurations and di- 
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mensions typical of modem turbine blades. This exper- 
imental program is one part of the NASA Hot Section 
Technology (HOST) Initiative, which has as its overall 
objective the development and verification of im- 
proved analysis methods that will form the basis for a 

ign system that will produce turbine components 
with improved durability. The objective of this program 
was the generation of a data base of heat transfer and 
pressure loss data required to develop heat transfer 
correlations and to assess computational fluid dynam- 
ic techniques for rotating coolant passages. The ex- 
perimental work was broken down into two phases. 
Phase 1 consists of experiments conducted in a 
smooth wall large scale heat transfer model. A de- 
tailed discussion of these results was presented in 
volume 1 of a NASA Report. In Phase 2 the —_ scale 
model was modified to investigate the effects of 
skewed and normal passage turbulators. The results 
of Phase 2 along with c rison to Phase 1 is the 
subject of this Volume 2 NASA Report. 


Reciprocation & Rotating Combustion 
Engines 


413,536 

DE93000283/GAR PC A06/MF A02 
General Electric Co., Schenectady, NY. Ceramics and 
Physical Metallurgy Labs. 

Improved materiais for durable rings, liners, and 
injector nozzies. 

R. L. Mehan, and D. M. Gray. Dec 91, 104p DOE/ 
MC/23174-3366 

Contract AC21-88MC23174 

Sponsored by Department of Energy, Washington, DC. 


This state-of-technololy review for spray-deposited 
WC-Co wear-resistant coatings was done as part of 
the durability R&D task of the Coal-Fueled Disel Tech- 
—_ Development Contract (No. DE-AC21- 

23174). An important objective of this contract is 
to optimize the material performance engine compo- 
nents. Preliminary studies had indicated that plasma- 
spray-deposited WC-Co coatings have excellent po- 
tential for protecting rings and cyclinders in the disel 
engine. This review includes a background summary 
and a survey of vendors and literature. It was conclud- 
ed from the literature survey that considering the ap- 
parent widespread use of spray-deposited WC-Co 
coatings, it seems surprising that the information in the 
literature is so sparse. In particular, there is a lack of 
information that relates the properties of the coatings 
in their chemistry, microstructure, and morphology. 
The relationships between starting powder character- 
istics, deposition conditions, and properties also are 
generally obscure. An exception, to some extent, 
seems to be persuasive evidence that favors LPPD 
processing over APPD processing to improve proper 
ties. However, there is no evidence that LPPD proc- 
essing is actually being used in the industry. 


413,537 

N94-14086/0/GAR PC A03/MF A01 
California Polytechnic State Univ., San Luis Obispo. 
Design and Evaluation of and Dual Flow 
Thrust Vector Nozzies with Post Exit Vanes. 
Semiannua! Progress Report, Jun. - Dec. 1992. 

T. W. iter, S. E. Vaccarezza, and S. Dobbins. 
1992, 35p NAS 1.26:193393, NASA-CR-193393 
Contract NCC2-748 

Original Contains Color Illustrations. 


This Thrust Vectored Research project required that a 
1/24 scale model of the F/A-18 High Alpha Research 
Vehicle, (HARV), propulsion system be constructed on 
the university campus. This propulsion system was de- 
signed for cold flow testing on a multicomponent test 
rig. Forces and moments were measured to study 
nozzle performance parameters. The flow visualization 
technique of color Schlieren photography was per- 
formed to investigate the flow at the 
nozzle exit. The flow interactions that were identified 
consisted of vane nozzieing between the outer and 
lower vanes and vane tip interference. The thrust vec- 
toring system consisted of three asymmetrically 
vanes installed circumferentially on a maxi- 
mum afterburner nozzle. The performance of the 
nozzle was investigated with the outer and lower 
vanes equally de’ led, (-10 deg is less than 
delta(sub v) is less than 25 deg), ae tooees 
vane fully retracted, (delta(sub v) equals -10 deg 
nozzle pressure ratio ranged from 4 to 6. The ae 


indicated that a vane nozzieing effect developed at 
nozzle pressure ratios of 4 and 6 when the outer and 
lower vanes were deflected far enough into the flow 
field such that the increase in vane area accelerated 
the flow past the vanes causing distorted shock 
waves. This accelerated flow was a result of a pres- 
sure differential existing between the inside surface of 
the vane and the ambient pressure. The stagnation 
pressure that developed along the inside surface of 
the vane accelerated the flow past the vanes causing it 
to equalize with ambient pressure, thus providing dis- 
torted shock waves. A tip interference was present at 
the trailing edge of the upper vane as a result of low 
nozzle pressure, NPR 4, with high vane deflection, 
delta(sub v) equals 25 degrees, and also with a high 
nozzle pressure, NPR 6, and low vane deflections, 
deita(sub v) equals 15 degrees. 


413,538 

N94-14448/2/GAR PC A04/MF A01 
Wisconsin Univ., Madison. Engine Research Center. 
Three-Dimensional Modeling of Diesel Engine 
Intake Flow, Combustion and Emissions-2. 

Final Report. 

R. D. Reitz, and C. J. Rutland. Sep 93, 64p NAS 
1.26:191189, NASA-CR-191189, DOE/NASA/ 1087-2 
Contracts NAG3-1087, DE-Al01-91CE-50306 


A three-dimensional computer code, KIVA, is being 
modified to include state-of-the-art submodels for 
diesel engine flow and combustion. Improved and/or 
new submodels which have already been implement- 
ed and previously reported are: wall heat transfer with 
unsteadiness and compressibility, laminar-turbulent 
characteristic time combustion with unburned HC and 
Zeldo'vich NO(x), and spray/wall impingement with re- 
bounding and sliding drops. Progress on the imple- 
mentation of improved spray drop drag and drop 
breakup models, the formulation and testing of a mul- 
tistep kinetics ignition model, and preliminary soot 
modeling results are described. In addition, the use of 
a block structured version of KIVA to model the intake 
flow process is described. A grid generation scheme 
was developed for modeling realistic (complex) engine 
tries, and computations were made of intake 
in the ports and combustion chamber of a two- 
intake-value engine. The research also involves the 
use of the code to assess the effects of subprocesses 
on diesel engine performance. The accuracy of the 
predictions is omy tested by comparisons with engine 
experiments. To date, comparisons were made with 
measured engine cylinder pressure, temperature and 
heat flux data, and the model results are in good 
agreement with the experiments. Work is in progress 
that will allow validation of in-cylinder flow and soot for- 
mation predictions. An engine test facility is described 
that is being used to provide the needed validation 
data. Test results were obtained showing the effect of 
injection rate and split injections on engine perform- 
ance and emissions. 


413,539 
N94-14756/8/GAR 
(Order as N94-14745/1/GAR, PC A18/MF 
A04) 
General Motors Corp., Warren, MI. Research and Envi- 
ronmental Staff. 
Estimation of the Vortex Length Scale and Intensi- 
from Two-Dimensional 
. L. Reuss, and W. P. Cheng. Nov 92, 19p 
In Stanford Univ., Studying Turbulence Using Numeri- 
cal Simulation Databases. 4: Proceedings of the 1992 
Summer Program p 175-195. Original Contains Color 
Ilustrations. 


A method is proposed for estimating flow features that 
influence flame wrinkling in reciprocating internal com- 
bustion engines, where traditional statistical measures 
of turbulence are suspect. Candidate methods were 
tested in a computed channel flow where traditional 
turbulence measures are valid and performance can 
be rationally evaluated. Two concepts are tested. First, 
spatial filtering is applied to the two-dimensional veloc- 
ity distribution and found to reveal structures corre- 
sponding to the vorticity field. Decreasing the spatial- 
frequency cutoff of the filter locally changes the char- 
acter and size of the flow structures that are revealed 
by the filter. Second, vortex length scale and intensity 
is estimated by computing the ensemble-average ve- 
locity distribution conditionally sampled on the vorticity 
peaks. The resulting conditionally sampled ‘average 
vortex’ has a peak velocity less than half the rms ve- 
locity and a size approximately equal to the two-point- 
correlation integral-length scale. 





413,540 

PATENT-5 253 473 

Department of the Navy, Washington, DC. 

oe Regenerative External Combustion Engine. 
atent. 

A. W. Duva. Filed 23 Mar 93, patented 19 Oct 93, 7p 

AD-D015 965/7, PAT-APPL-8-035 867 

Supersedes PAT-APPL-8-035 867, AD-D015 765. 

This Government-owned invention available for U.S. li- 

censing and, possibly, for foreign licensing. Copy of 

patent available Commissioner of Patents, Washing- 

ton, DC 20231. 


A heat regenerative external combustion engine is dis- 
closed herein. The engine includes fuel inlet means 
which extends along the exhaust passage and/or 
combustion chamber in order to preheat the fuel, To 
provide for preheating by gases in both the combus- 
tion chamber and the exhaust passage, the combus- 
tion chamber is arranged annularly around the drive 
shaft and between the cylinders. This configuration 
also is advantageous in that it reduces the noise of 
combustion. The engine of the invention is particularly 
well-suited for use in a torpedo. 


Not available NTIS 


413,541 
PB94-117116/GAR PC A05/MF A01 
Caterpillar, Inc., Peoria, IL. 

Direct Gas Injection with Glow Plug Ignition. inter- 
im Report (Phases 2 and 3), February 1988-Octo- 
ber 1992. 

B. G. Richards. Oct 92, 90p GRI-92/0260 

Contract GRI-5086-293-1336 

See also PB88-187323. Sponsored by Gas Research 
Inst., Chicago, IL. 


The objective of the project is to develop and demon- 
strate a commercial, direct-injected natural gas engine 
with glow-plug-ignition-assist, having specific power 
output and thermal efficiency equal to a diesel engine 
The direct injected natural gas engine eliminates the 
detonation problem that prevents the conventional 
natural gas engine from achieving diesel power and 
thermal efficiency. The direct injected technology will 
also allow natural gas engines to take advantage of 
future diesel performance improvements, including the 
application of ceramics for insulation. 


413,542 

PB94-125101/GAR PC$85.00 
Motor Industry Research Association, Nuneaton (Eng- 
land). 

Optimising BMW Four-Cylinder Two-Vaive E 
(Optimierung der BMW-Vierzylinder-Zweiv 

toren). 

R. Flierl, F. Kramer, H. Rech, U. Stanski, and M. 
Wenzel. Nov 93, 35p MIRA TRANS-93/13 


In model year 1994, BMW will present two essentially 
redesigned 4-cylinder, 2-valve engines. BMW has up- 
graded its 1.6 1 and 1.8 1 2-valve engines using techni- 
cal features previously reserved for the 4-valve en- 
gines, such as knock control system, distributor less 
semiconductor ignition, variable induction system 
(DISA) and ribbed V-belt accessory drive, along with 
measures to reduce power losses, noise levels and ex- 
haust emissions. BMW models equipped with these 
two engines offer customers improved response char- 
acteristics and fuel consumption, as well as reduced 
emissions and maintenance requirements. 
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413,543 
DE93018359/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

pon aa space propulsion engines based on laser 
C. R. Phipps. 1993, 12p LA-UR-93-2469, CONF- 
9301125-1 

Contract W-7405-ENG-36 

Los Alamos Technology Exchange workshop on dy- 
namic response of materials to pulsed heating, Los 
Alamos, NM (United States), 22-25 Jan 1993. Spon- 
sored by Department of Energy, Washington, DC. 


Recent results have shown laser momentum transfer 
coefficients C(sub m) as large as 700 dynes/J from 
visible and near-infrared laser pulses with heterogene- 
ous targets. Using inexpensive target materials, it is 
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now possible to deliver a 1-tonne satellite from LEO to 
GEO in 21 days using a 10-kW onboard laser ablation 
engine, or to maintain several 1-tonne GEO satellites 
on station from Earth indefinitely using a laser with 
100-W average power. 


413,544 

DE93019563/GAR PC A07/MF A02 
Lawrence Livermore National Lab., CA. 

MRS-137 (W.O. 121016). Appendices A-H. 
24 Feb 93, 146p 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


These appendices for the Rocket Research Company 
MRS-137 program report detail thruster, valve, pump 
and breadboard information. Contained are the system 
test plan,the program task list, design drawings, ATP- 
TCV and ATP-reg. data, 3-way valve blow-by analysis, 
test/service procedures, digital test data, and post- 
test dimensional inspection results for pumps S/N 3 
and 4. 


413,545 
N94-14156/1/GAR 
(Order as N94-14153/8/GAR, PC A15/MF 
A03) 
Tennessee Univ. Space Inst., Tullahoma. 
Hypersonic Propulsion Characterization. 
R. Crawford. c1993, 10p 
In Vki, Methodology of Hypersonic Testing 10 p. 


The propulsion cycle options for hypersonic vehicles 
are summarized including airbreathing, rocket and 
combinations. Each cycle is characterized by configu- 
ration, performance, efficiency and operating enve- 
lope. The major components of each propulsion 
system are identified and evaluated for influence on 
overall performance. Several combined cycle configu- 
rations offer the best propulsion characteristics for the 
various hypersonic missions from hypersonic transport 
to single stage to orbit. The unique experimental test- 
ing requirements for hypersonic propulsion systems 
present a significant challenge. 


413,546 
N94-14161/1/GAR 
(Order as N94-14153/8/GAR, PC A15/MF 


A03) 
Sverdrup Technology, Inc., Arnold AFS, TN. 
Aeropropulsion Facilities. 

B. Wettlaufer. c1993, 14p 

In Vki, Methodology of Hypersonic Testing 14 p. Pre- 
pared in Cooperation with Arnold Engineering Devel- 
opment Center, Arnold AFS, TN. 


Test requirements of hypersonic propulsion systems 
and how they apply to the choice of ground test propul- 
sion facilities are addressed. The ground test facilities 
required to support the development and evaluation 
testing of the propulsion systems must be capable of 
providing the correct test conditions for a sufficient 
period of time and be of adequate size to support full 
size test articles. Some required facility support sys- 
tems for hypersonic propulsion testing are discussed 
and some facility shortfalls based on existing capabili- 
ties are identified. 


413,547 
N94-14195/9/GAR PC A04/MF A01 
National Research Council of Canada, Ottawa (Ontar- 


io). 

Rapport d’Essai de Vibration de !’Articulation a 
Rotule Entre le Module Cible Canadien (Mcc) et le 
Materiel de Soutien Aeroporte (Canadian Target 
Assembly (Cta) to Airborne Support Equipment 
(Ase) Vibration Test Report). 

J. E. Ross. Dec 92, 52p IME-AMT-TR-001, NRC- 
33592, CTN-93-60859 


The full flight vibration load testing of the Canadian 
Target Assembly (CTA) to Airborne Support Equip- 
ment (ASE) ball and socket joint (CABS) is document- 
ed. The CTA is an optical target that was flown on the 
Shuttle orbiter, and required a very low friction release 
latch system. A description is presented of the test 
hardware and procedures. Results are presented for 
the numerous tests carried out to assess the perform- 
ance of combinations of power level, pre-load, lubri- 
cant, contact pad material, ball material, and trunnion 
material. 


413,548 
N94-14497/9/GAR PC A03/MF A01 


413,550 


Rocket Engines & Motors 


Thiokol Chemical Corp., + og: UT. 
Qualification Test of the 

Mixer. 

Final Report. 

K. F. Lueders. Jul 93, 24p NAS 1.26:192600, TWR- 
50222, NASA-CR-192600 

Contract NAS8-38100 


This test report describes the qualification test of the 
Ross Double Planetary Mixer used to mix room tem- 
perature vulcanized (RTV) silicone (Dow rong A 
006-2) for the redesigned solid rocket motor (R RM) 
nozzle joints. a was completed 18 June 1993 in 
the M-113A Nozzle Fabrication Facility at Thiokol Cor- 
poration, Space Operations, Brigham City, Utah. The 
Ross mixer provides better o— and better control 
on temperature and humidity, resulting in better quality 
RTV and a longer usable pot life. The test began on 3 
May 1993 and was stopped due to operator error 
during the tensile strength and elongation testing. 
Specimens were ruined without gathering any useful 
data. A ‘no test’ was declared, the problem was reme- 
died, and the test was re-run with MSFC approval. The 
test was run and all pass/fail criteria were met, most 
with a considerable margin. The Ross Double Plane- 
tary Mixer met all certification objectives and is recom- 
mended for immediate use for mixing RTV silicone for 
RSRM nozzle joints. 


413,549 

N94-14741/0/GAR 
REMTECH, Inc., Huntsville, AL. 
Low Altitude Plume | ingement Handbook. 

S. D. Smith. 9 Aug 91, 56p NAS 1.26:194193, SECA- 
TR-91-8, NASA- Ch. 194193 

Contract NAS8-38423, NASA ORDER 1504 
Prepared in Cooperation with Seca, Inc., Huntsville, al. 


PC A04/MF A01 


Plume Impingement modeling is required whenever an 
object immersed in a rocket exhaust plume must sur- 
vive or remain undamaged within specified limits, due 
to thermal and pressure environments induced by the 
plume. At high altitudes inviscid plume models, Monte 
Carlo techniques along with the Plume Impingement 
Program can be used to predict reasonably oo 
environments since there are usually no regs bw 
field/body interactions or atmospheric effects 

er, at low altitudes there is plume-atmospheric pow nel 
and potential large flowfield perturbations due to 
plume-structure interaction. If the impinged surface is 
large relative to the flowfield and the flowfield is super- 
sonic, the shock near the surface can stand off the 
surface several exit radii. This results in an effective 
total pressure that is higher than that which exists in 
the free plume at the surface. Additionally, in two 
phase plumes, there can be strong particle- ~ inter- 
action in the flowfield immediately ahead of the sur- 
face. To date there have been three levels of sophisti- 
cation that have been used for low altitude plume in- 
duced environment predictions. Level 1 calculations 
rely on empirical characterizations of the flowfield and 
relatively simple impingement modeling. An example 
of this technique is described by Piesik. A Level 2 ap- 
proach consists of pepe eo Hs the viscous plume 
using the SPF/2 code or RAMP2/LAMP and using the 
Plume Impingement Program to predict the environ- 
ments. A Level 3 analysis would consist of using a 
Navier-Stokes code such as the FDNS code to model 
the flowfield and structure during a single calculation. 
To date, Level 1 and Level 2 type analyses have been 
primarily used to perform environment calculations. 
The recent advances in CFD modeling and computer 
resources allow Level 2 type analysis to be used for 
final design studies. Following some background on 
low altit impingement, Level 1, 2, and 3 type analy- 
sis will be described. 


413,550 

N94-15109/9/GAR PC A10/MF A03 
Imperial Coll. of Science and Technology, London 
(England). 

Coaxial Airblast Atomizers. 

Final Report, 3 Apr. 1991 - 3 Apr. 1993. 

Y. Hardalupas, and J. H. Whitelaw. May 93, 203p 
NAS 1.26:193845, SRA-R93-9083-F, NASA-CR- 
193845 

Contract NAS8-38872 

Prepared in Cooperation with Scientific Research As- 
sociates, Inc., Glastonbury, CT. 


An experimental a was performed to quan- 


tify the characteristics of the sprays of coaxial injectors 
with particular emphasis on those aspects relevant to 
the performance of rocket engines. Measurements for 
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coaxial air blast atomizers were obtained using air to 
represent the gaseous stream and water to represent 
the liquid stream. A wide rai of flow conditions were 
examined for sprays with and without swirl for gaseous 
streams. The parameters varied include Weber 
number, gas flow rate, liquid flow rate, swirl, and nozzie 
try. Measurements were made with a phase 
velocimeter. Major conclusions of the study 
focused upon droplet size as a function of Weber 
number, effect of gas flow rate on atomization and 
spray spread, effect of nozzle geometry on atomiza- 
tion and spread, effect of swirl on atomization, spread, 
jet recirculation and breakup, and secondary atomiza- 
tion. 


413,551 

N94-15646/0/GAR PC A03/MF AO1 
Al Signal Research, Inc., Huntsville, AL. 

Develop Advanced Nonlinear Signai Analysis Top- 


ographicai oe System. 

Monthly Technical Progress Report, Oct. 1993. 

J. Jong. 31 Oct 93, 11p NAS 1.26:194577, TR-4002- 
93-10, NASA-CR-194577 

Contract NAS8-39393 


The SSME has been undergoing extensive flight certi- 
fication and developmental testing, which invoives 
some 250 health monitoring measurements. Under the 
severe temperature pressure, and dynamic environ- 
ments sustained during operation, numerous major 
component failures have occurred, resulting in exten- 
sive engine hardware damage and ae losses. 
To enhance SSME safety and reliability, detailed anal- 
ysis and evaluation of the measurements signal are 
mandatory to assess its dynamic characteristics and 
operational condition. Efficient and reliable signal de- 
tection techniques will reduce catastrophic system fail- 
ure risks and expedite the evaluation of both flight and 
ground test data, and thereby reduce launch turn- 
around time. The basic objective of this contract are 
threefold: (1) Develop and validate a hierarchy of inno- 
vative signal analysis techniques for nonlinear and 
nonstationary time-frequency analysis. Performance 
evaluation will be carried out through detailed analysis 
of extensive SSME static firing and flight data. These 
techniques will be incorporated into a fully automated 
system. (2) Develop an advanced nonlinear signal 


analysis t raphical mapping system (ATMS) to 
ate > Cammaend SeME OPO Data Base 
CSTDB). This ATMS system will convert tremendous 


amounts of complex vibration signals from the entire 
SSME test history into a bank of succinct image-like 
patterns while retaining all respective phase informa- 
tion. A high compression ratio can be achieved to 
allow the minimal storage requirement, while providing 
fast signature retrieval, pattern comparison, and identi- 
fication capabilities. (3) integrate the nonlinear correia- 
tion — into the CSTDB data base with com- 
patible TO input data format. Such integrated 
ATMS system will provide the large test archives nec- 
essary for a quick signature — This study will 
provide timely assessment of SSME component oper- 
ational status, identify probable causes of malfunction, 
and indicate feasible engineering solutions. The final 
result of this program will yield an ATMS system of 
nonlinear and nonstationary spectral analysis software 
integrated with the Compressed SSME 
OPO Data Base (CSTDB) on the same platform. This 
system will allow NASA engineers to retrieve any 
unique defect signatures and trends associated with 
different failure modes and anomalous mena 
- the entire SSME test history across turbo pump 
amilies. 


413,552 

PAT-APPL-8-095 563/GAR PC NO3/MF A04 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Shock-Free Supersonic Elliptic Nozzies and 
Method of Forming Same. 

Patent Application. 

J. M. Seiner, and R. S. Baty. Filed 19 Jul 93, 20p 
N94-15947/2 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A method of forming a shock-free supersonic elliptic 
nozzie, in which the nozzie to be designed is divided 
into three sections, a circular-to-elliptic section which 
begins at a circular nozzie inlet, an elliptic subsonic 
section dowristream from the circular-to-elliptic sec- 
tion, and a supersonic section downstream from the 
elliptic subsonic section is described. The maximum 
and minimum radii for each axial point in the circular- 
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to-elliptic section and the elliptic subsonic section are 
then separately determined, the maximum and mini- 
mum radii being the radii for the widest part of an ellip- 
tic cross-section and the narrowest part of the elliptic 
cross-section, respectively. The maximum and mini- 
mum radii for each axial point in the supersonic section 
are determined based on the Method of Characteris- 
tics. Then, each of the three sections are based on the 
maximum and minimum radii for each axial point in the 
section. The resulting nozzle is acoustically superior. 
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413, 

AD A272 491/2/GAR PC A03/MF A01 
Naval Postgraduate School, Monterey, CA. 
Dual-Beam Multiple Wavelength t Transmit- 
tance Measurement For Particle Sizing in Rocket 
Motor Plumes. 

Master's thesis. 

K. B. Taylor. Jun 93, 49p 


A multiple-wavelength light transmittance measure- 
ment system previously used in a laboratory environ- 
ment to study particles in solid rocket propellant ex- 
haust plumes was modified for use in the field, where 
high levels of vibration can degrade the accuracy of 
data. The system was converted from a single light 
beam configuration to a dual beam configuration which 
was capable of obtaining a complete set of 1024 refer- 
ence and scene measurements in 10.0 ms. Modifica- 
tions included ing, building and testing a new 
—eee data converter a circuit, and a 
rotating-wheel light chopper. Opt components in- 
cluding beam opiere, lenses, and a fiber optic cable 
were installed, and existing data collection system 
software was modified. The new system was tested by 
measuring soot from an oxyacetylene torch to prove 
the design concept. Test results and system perform- 
ance were documented. Recommendations for further 
modifications, improvements and applications are pre- 
sented. Particle sizing, Rocket motor, Light transmit- 
tance. 


413,554 

N94-14102/5/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Computer for Thermal and Transport 
Properties of y from 20 to 10,000 K. 
J. T. Walton. Aug 93, 16p NAS 1.60:3378, E-7594, 
NASA-TP-3378 

Contract RTOP 593-71-11 


A computer program was recently developed to pro- 
vide thermal and transport properties for parahydro- 
gen across a wide temperature and pressure range. 

he program, NBS +/-pH2, matches the most recent 
parahydrogen property data from the National Bureau 
of Standards up to 3000 K and property data from the 
NASA Lewis Research Center’s Chemical Equilibrium 
Computer Program up to 10,000 K. The pressure 
range of NBS+/-pH2 is from 1 x 10(exp 4) to 1.6 x 
10(exp 7) Pa. The program was developed to meet the 
need for accurate parahydrogen properties from liquid 
to dissociated conditions as required by propulsion 
simulation programs — developed under the Space 
Exploration infiative NBS + /-pH2 is a machine-inde- 
pendent, standard Fortran 77 program which provides 
density, thermal conductivity, viscosity, Prandtl 
number, entropy, specific heats, and speed of sound 
omy pressure and either temperature or enthalpy 

his program is described and a comparison to pro- 
grams previously available is provided. 


413,555 

N94-14308/8/GAR PC A03/MF A01 

ae me ar State Univ., University Park. Propulsion 
Engineering Research Center. 

Dropiet-Turbulence Interactions in Sprays Ex- 

posed to Supercritical Environmental Conditions. 

Final Poe! Report 

D. A. Santavicca. Sep 93, 27p NAS 1.26:194408, 

NASA-CR-194408 

Contract NAG8-160 


The | of this research was to experimentally char- 
acterize the behavior of droplets in vaporizing sprays 
under conditions typical of those encountered in high 
pressure combustion systems such as liquid fueled 
rocket engines. Of particular interest are measure- 


ments of droplet drag and lift, droplet dispersion, drop- 
let heating, and droplet vaporization under both subcri- 
tical and supercritical conditions. A summary of the 
major accomplishments achieved during the period 
from June 1990 through June 1993, a brief description 
and status report on five research areas, which were 
directly or indirectly supported by this grant, and a list 
of publications and personnel associated with this re- 
search is included. 


ee 
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413,556 

AD-A272 499/5/GAR PC A05/MF A01 
Naval Postgraduate School, Monterey, CA. 
Data Link Development for the Archytas Vertical 
Takeoff and Landing Transitional Flight Unmanned 
Aerial Vehicle. 

Master's thesis. 

F. W. Reichert. 17 Jun 93, 94p 


This thesis chronicles the development of a data link 
for the Archytas, a vertical takeoff and landing, transi- 
tional flight unmanned aerial vehicle (UAV) prototype 
being built by the Aeronautics Department at the Naval 
pe orm School. Archytas is intended to be a 

-of-concept platform to satisfy the Navy's real- 
9 over-the-horizon intelligence mission with a UAV 
that could be launched and recovered from a small 
combatant ship. This thesis provides a history of the 
Archytas command and control data link development, 
a full description of the data link as delivered for use on 
the prototype, principles for near term enhancements, 
and future considerations for the data link should the 
Archytas concept be adapted for use in an operational 
combat environment. Datalink, UAV, RPV, Packet 
radio. 


413,557 

AD-A272 562/0 Not available NTIS 
Massachusetts Inst. of Tech., Lexington. Lincoln Lab. 
High Data Rate Optical Crosstlinks. 

D. M. Boroson, and R. S. Bondurant. 26 Mar 92, 6p 
MS-9651, ESC-TR-93-296, 

Contract F19628-90-C-0002 

Availability: Pub. in AIAA International Communication 
Satellite Systems Conference and Exhibit (14th) p263- 
266, 22-26 Mar 92. 


Future communications satellites will be required to 
support high data rate crosslinks and multiple aper- 
tures comprising network t ies. Required rates 
can reach into the ro wer per-second range. Al- 
though RF technologies have been considered in the 
past, multiple high data rate terminals on a single plat- 
form place a great borden on the physical design of 
the satellite and its associated antenna farm. Optical 
technologies, on the other hand, because of their ex- 
tremely short wavelengths, can be designed to be 
much more compact than RF. In fact, technology is 
now in hand to provide a capability of several hundred 
Mbps in a package of less than 100 pounds and sever- 
al cubic feet. Multi-gigabit capabilities will be available 
in similar size packages in a very few years. We will 
describe the work we have done at Lincoln Laboratory 
over the past few years to make these capabilities pos- 
sible. This work includes communications and spatial 
acquisition and tracking system analysis, space-quali- 
fied hardware including a laser transmitter, and ad- 
vanced hardware prototypes. 


413,558 

AD-A272 912/7/GAR PC A04/MF A01 
Massachusetts Inst. of Tech., Lexington. Lincoln Lab. 
Downlink Acquisition and Tracking Procedures for 
the ASCAMP Satellite Communications Terminal. 
Technical rept. 

R. J. Figucia. 14 Sep 93, 58p ESC-TR-93-236, 
Contract F19628-90-C-0002 


The advanced single-channel antijam man portable 
(ASCAMP) terminal was developed at MIT Lincoln 
Laboratory as a proof of concept for the Army's 





SCAMP terminal. The ASCAMP terminal is a 30-Ib, ex- 
tremely high frequency (EHF) satellite communica- 
tions terminal capable of operating from 75 to 2,400 
bps with low inclination, geosynchronous FLTSAT 
EHF package and Milstar satellites. The terminal was 
designed to be carried, set up, and operated by a 
single user. In many instances the control algorithms 
have been designed to compensate for simplifications 
made in the hardware to keep the terminal’s size, 
weight, and power to a minimum. This report describes 
the procedures implemented in the ASCAMP terminal 
to locate the satellite and synchronize with its down- 
link. It contains descriptions of the timing and pointing 
requirements, the procedures for acquisition and track- 
ing, and the measured performance. Milstar acquisi- 
tion, Downlink acquisition, Satellite acquisition, Time 
tracking, Spatial tracking, Satellite tracking, Angle 
tracking, Position tracking, ASCAMP, PIN Estimation, 
SNR Estimation, One-bit demodulation. 


413,559 

D=93019432/GAR PC A02/MF A01 
Sandia National Labs., Albuquerque, NM. 

Delivery of very high bandwidth with ATM switch- 
es and SONET. 

S. A. Gossage. 1993, 9p SAND-93-1686C, CONF- 
9310131-2 

Contract ACO4-76DP00789 

Annual international telemetering conference (29th), 
Las Vegas, NV (United States), 25-28 Oct 1993. Spon- 
sored by Department of Energy, Washington, DC. 


To deliver high bandwidth, a ubiquitous inter-/intra- 
building cable plant consisting of single mode and mul- 
timode fiber as well as twisted pair copper is required. 
The selection of the “glue” to transport and intercon- 
nect distributed LANs with central facility resources 
over a pervasive cable plant is the focus of this paper. 
A description of the traditional problems that must be 
overcome to provide very high bandwidth beyond the 
narrow confines of a computer center is given. The 
plicability of Asynchronous Transfer Mode (ATM) 
switching (interconnection) and Synchronous Optical 
NETwork (SONET) (transport) for high bandwidth de- 
livery is described using the environment and require- 
ments of Sandia Nationa! Laboratories. Other methods 
for distributing high data rates are compared and con- 
trasted. Sandia is implementing a standards based 
foundation utilizing a pervasive single mode fiber cable 
plant, SONET transport, and ATM switching to meet 
the goals of gigabit networking. 


413,560 
N94-13801/3/GAR PC A03 
University of Western Ontario, London. Faculty of En- 

ineering Science. 

teor Forward Scatter Studies. 

Final Report. 
A. R. Webster, J. Jones, and K. A. Ellis. Apr 92, 28p 
DSIS-93-00382, CTN-93-60759 


A meteor forward-scatter system was operated be- 
tween sites located near Ottawa and London, Ontario 
to conduct studies on the occurrence of meteors 
which would be useful to the prediction of the perform- 
ance of a forward scatter link. These included the rate 
of incoming meteors suitable for reflection and their 
radiant distributions, which will allow such predictions 
to be made. The system was put into operation in late 
Feb. 1991 and results covering the Mar.-Dec. 1991 

iod are presented, representing a total of about 
80,000 individual meteor echoes. Graphs are included 
showing the diurnal and seasonal variations in meteor 
echoes and the radiant point of individual echoes from 
the measured angles of arrival. 


413,561 
N94-13810/4/GAR PC A05/MF A01 
Jet Propulsion Lab., Pasadena, CA. 

Using a Focal-Plane Array to Estimate Antenna 
Pointing Errors. 

S. Zohar, and V. A. Vilnrotter. 25 Oct 91, 84p NAS 
1.26:194502, JPL-PUBL-91-45, NASA-CR-194502 
Contract NAS7-918 


The use of extra collecting horns in the focal plane of 
an antenna as a means of determining the Direction of 
Arrival (DOA) of the signal pop it, provided it is 
within the antenna beam, is considered. Our analysis 
yields a relatively simple algorithm to extract the DOA 
from the horns’ outputs. An algorithm which, in effect, 
measures the thermal noise of the horns’ signals and 
determines its effect on the uncertainty of the extract- 
ed DOA parameters is developed. Both algorithms 
were implemented in software and tested in simulated 


data. Based on these tests, it is concluded that this is a 
viable approach to the DOA determination. Though the 
results obtained are of general applicability, the par- 
ticular motivation for the present work is their applica- 
tion to the pointing of a mechanically deformed anten- 
na. It is anticipated that the pointing algorithm devel- 
oped for a deformed antenna could be obtained as a 
small perturbation of the algorithm developed for an 
undeformed antenna. In this context, it should be 
pointed out that, with a deformed antenna, the array of 
horns and its associated circuitry constitute the main 
part of the deformation-compensation system. In this 
case, the pointing system proposed may be viewed as 
an additional task carried out by the deformation-com- 
pensation hardware. 


413,562 
N94-13831/0/GAR PC A03 
Calian Communications, Kanata (Ontario). 

Acoust Post-Processor Time-integrating 
Correlator 


pdates. 
Final Report. 
B. Baker. 28 Mar 91, 17p DSIS-93-00314, DREO-17, 
CTN-93-60751 


The updates to the acousto-optical signal processii 
development facility/time integrating correlator (TIC 
system developed Calian Communications Sys- 
tems are described. One of the main functions of the 
post-processor in the TIC system is to control the ac- 
quisition of data by the photodetector array. The fol- 
lowing three functions have been added to the post- 
processor of the TIC system: a detection statistics 
package; two methods of no phase shift pedestal re- 
moval; and a statistical analysis package. in addition, a 
corrected method of processing the correlation func- 
tion is used when pedestal removal is inhibited. The 
changes to the supervisor task and the correlation dis- 
play task are detailed. Sample screens are included for 
illustration. 


413,563 
N94-13841/9/GAR PC A03 
University of Western Ontario, London. Faculty of En- 
- ng ¥ Ac 
of Meteor Scatter Communications. 
Final Report. 
A. R. Webster, and J. Jones. Apr 91, 20p DSIS-93- 
00151, CTN-93-60800 
Contract DSS-36001-9-3601-01-SS 


Communications over 500-2000 km by means of for- 
ward scatter from meteor trains is of increased interest 
due to improvements in both the available technology 
and the coding schemes and protocols. Studies were 
conducted to improve the knowledge of background 
statistics such as meteor rates and duration times. The 
primary objective was to develop a system capable of 
measuring accurately the direction of the echoes ob- 
tained from meteor forward scatter on a path of 
medium length. The distribution in amplitude and dura- 
tion of echoes was also felt to be of importance and 
echo —— methods and rates were to be consist- 
ent with this. The basic technique used involves phase 
measurements of the signals received on spaced an- 
tennas. Field experiments were conducted using a 
transmitter frequency of 48.7 MHz and two orthogonal 
receiving arrays, with transmitter and receiver located 
respectively in Ottawa and London, Ontario. Around 
500 meteor echoes per day have been recorded since 
start of data collection in February 1991. The charac- 
teristics of representative echoes are illustrated. Two 
basic kinds of echoes were observed, a classic under- 
dense echo where the radio wave penetrates the 
column of ionization left by the passage of the meteor- 
oid and the overdense case with the echo persisting 
until the electron density falls to levels which allow 
penetration. 


413,564 

N94-13843/5/GAR PC AOS 
McMaster Univ., Hamilton (Ontario). Communications 
Research Lab. 

Portable Mi Measurement System. 

Final Report, Jun. 1990 - May 1991. 

L. Lai, T. Lo, A. Chan, and J. Litva. Jul 91, 87p DSIS- 
93-00177, CRL-233, CTN-93-60802 

Contract DSS-W7714-0-9383-01-SS 


A portable very high frequency (VHF) multipath meas- 
urement system (PMMS) has been developed for use 
in performing field measurements and establishing a 
statistical data base for characterizing the propagation 
environment pertinent to VHF radio direction finding 
(DF). The problems related to radio DF which are to be 
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investigated include the following: multipath effects 
due to assorted types of terrain, mutual coupling ef- 
fects of the DF antenna array, analysis of the PMMS 
measurement data, and the construction of a multipath 
scattering model. The development of the digital DF 
system is described and simulation results are pre- 
sented which will be used to support forthcoming VHF 
multipath studies. The calibration procedure for the 
PMMS system, the estimation of angle of arrival using 
a circular antenna array, the multipath model which 
simulates electromagnetic scattering from a rough sur- 
face, and radio wave propagation in forest environ- 
ments are also described. 


413,565 

N94-13869/0/GAR 

Applied Silicon, inc., Ottawa (Ontario). 

Adaptive Signal Processing Testbed. 

Final Report. 

H. A. Parliament. 10 Sep 91, 15p DSIS-93-00258, 
CTN-93-60807 

Contract DREO-W7714-0-9504 


The design arid implementation of a system for the ac- 
quisition, processing, and analysis of signal data is de- 
scribed. The initial application for the system is the de- 
velopment and analysis of algorithms for excision of 
interfering tones from direct sequence spread spec- 
trum communication systems. The system is called the 
Adaptive Signal Processing Testbed (ASPT) and is an 
integrated hardware and software system built around 
the TMS320C30 chip. The hardware consists of a 
radio frequency data source, digital receiver, and an 
adaptive signal processor implemented on a Sun 
workstation. The software components of the ASPT 
consists of a number of packages including the Sun 
driver package; UNIX am that support software 
development on the TMS320C30 boards; UNIX pro- 
grams that provide the control, user interaction, and 
display capabilities for the data acquisition, process- 
ing, and analysis components of the ASPT; and pro- 
grams that perform the ASPT functions including data 
acquisition, despreading, and adaptive filtering. The 
performance of the ASPT svstem is evaluated by com- 
paring actual data rates against their desired values. A 
number of system limitations are identified and recom- 
mendations are made for improvements. 


413,566 

N94-13870/8/GAR PC A05/MF A01 
Applied Silicon, inc., Ottawa (Ontario). 

Adaptive ee Testbed: Software 


Design 5 

H. A. Parliament. Jun 90, 82p DSIS-93-00259, CTN- 
93-60808 

Contract DREO-W7714-0-9504 


The Adaptive Signal Processing Testbed is a system 
for the analysis and characterization of adaptive filter- 
ing algorithms used for the excision of interfering tones 
from direct uence spread spectrum communica- 
tions systems. The design specification for the soft- 
ware to be developed for this testbed is described. The 
testbed system is divided into a number of subsystems 
and the required software for each subsystem is pre- 
sented. The control and data flow between the subsys- 
tem as well as a modular breakdown of the software is 
provided. The online component of the host software 
provides all the control, monitoring, and storage func- 
tions for the embedded software system that resides 
on the bus in the host computer, a Sun workstation. 
The online component consists of five separate mod- 
ules: user interface, graphical display, central process- 
ing, data storage, and development. The offline, or 
post-processing, component of the host software pro- 
vides sophisticated statistical and spectral analysis of 
the data stored on disk. An interactive environment is 
provided for the user to develop customized analysis 
methods. 


413,567 
N94-13950/8/GAR 
Centre National d’Etudes 

(France). 

Caracteristiques des Moyens de Trafic Radioama- 
teur du Satellite Arsene (Characteristics of the 
Amateur Radio Means of the Arsene Satellite). 

A. Cuisin. cNov 92, 41p CNES-NT-131, ETN-93- 
93978 

Text in French. 


The Arsene (Ariane amateur radio satellite for space 
education) satellite is designed to provide amateur 
radio telecommunications services. Its equatorial orbit 
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(20,000/36,000 km/0 deg) provides some 50 hours of 
continuous visibility by a radioamateur station. This ra- 
dioamateur network will transmit in Packet AX25, SSB, 
and TTY modes and will provide voice transmission. In 
addition to the usual Very High Fr (VHF) and 
Ultra High Frequencies (VHF), an S-band spacecraft/ 
ground link are included. Packet and S-band Arsene 
telemetry reception will enable users to monitor space- 
craft behavior in orbit. Accessible to universities, col- 

of further education, and technical colleges, 
these facilities will contribute to the teaching of space 
related subjects. 


413,568 
N94-13968/0/GAR PC A03/MF A01 
Norwegian Defence Research Establishment, Kjeller. 
Moaling AV for VHF/UHF 
Med erte Verdier (Measure- 
— of 


lave Propagation for VHF/UHF and a 
between Measured and Predicted 
Values). 


B. Askeland. 14 Aug 92, 31p FFI/RAPPORT-92/ 
7024, ETN-93-93973 
Text in Norwegian. 


Transmission loss measurements for the frequencies 
39.0, 58.0, and 348.0 MHz at 41 different locations are 
presented. A broad band chirp signal was used to dis- 
solve multipath propagation. A comparison between 
predicted values and measured values is presented. 


413,569 
N94-14015/9/GAR PC AO03 
Applied Silicon, inc., Ottawa (Ontario). 

Adaptive Processing Testbed: VME-Based 
DSP Board et Survey. 

R. E. ingram. Apr 92, 19p DSIS-93-00274, CTN-93- 
60812 

Contract DREO-W7714-0-9504 


The Adaptive Signal Processing Testbed (ASPT) is a 
real-time multiprocessor system utilizi ~ digital signal 
processor technology on VMEbus based printed circuit 
boards installed on a Sun workstation. The ASPT has 
specific requirements, particularly as regards to the 
signal excision application, with respect to interfacing 
with current and planned data generation equipment, 
processing of the data, storage to disk of final and in- 
termediate results, and the development tools for ap- 
plications development and integration into the overall 
EW/COM computing environment. A prototype ASPT 
was implemented using three VME-C-30 boards from 
Applied Silicon. Experience gained during the proto- 
type development led to the conclusions that inter- 
processor communications capability is the most ~ 4 
nificant contributor to overall ASPT performance. In 
addition, the host involvement should be minimized. 
Boards using different processors were evaluated with 
respect to the ASPT system requirements, pricing, and 
availability. Specific recommendations based on vari- 
ous priorities are made as well as recommendations 
concerning the integration and interaction of various 
tools developed during the prototype implementation. 


413,570 

N94-14029/0/GAR PC AOS/MF A01 
Georgia Tech Research Inst., Atlanta. 

Acoustic Charge Transport Imager for High Defini- 
tion Television 

Semiannual Status Report, 1 Apr. - 30 Sep. 1993. 

W. D. Hunt, K. F. Brennan, and C. J. Summers. 30 
Sep 93, 85p NAS 1.26:194518, NASA-CR-194518, 
Contract NAGW-2753 


This report covers: (1) invention of a new, ultra-low 
noise, low operating voltage APD which is expected to 
offer far better ormance than the existing volume 
doped APD device; (2) performance of a comprehen- 
sive series of experiments on the acoustic and piezo- 
electric properties of ZnO films sputtered on GaAs 
which can possibly lead to a decrease in the required rf 
drive power for ACT devices by 15dB; (3) development 
of an advanced, hydrodynamic, macroscopic simulator 
used for evaluating the performance of ACT and CTD 
devices and aiding in the development of the next gen- 
eration of devices; (4) experimental development of 
CTD devices which utilize a p-doped top barrier dem- 
onstrating charge storage capacity and low a 
currents; (5) refinements in materials growth tec 
niques and in situ controls to lower surface defect den- 
sities to record levels as well as increase material uni- 
formity and quality. 


413,571 
N94-14033/2/GAR PC A04/MF A01 
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Defence Research Establishment, Ottawa (Ontario). 


ee 8 Se Frequency Estima- 
tion of Modulated 


R. Lamontagne. Dec 91, 53p DREO-TN-92-3, CTN- 
93-60736 


Generally, the transmission of a message signal in the 
radio frequency spectrum is accomplished by modulat- 
ing the phase (corresponding to the instantaneous fre- 
quency) and amplitude of a carrier. The signal enve- 
lope and instantaneous frequency constitute, there- 
fore, useful features to characterize the different mod- 
ulation types. These two features are thus often used 
in an automatic modulation recognition system. The 
implementation of a digital algorithm for signal enve- 
lope and instantaneous frequency estimation is dis- 
cussed. The modulation types involved are amplitude 
modulation, frequency modulation (FM), single side- 
band suppressed carrier, on-off keying or amplitude 
shift keying, frequency shift keying, and binary phase 
shift keying. The outputs of the envelope detector and 
frequency discriminator are presented for two types of 
signal: noisy a to noise ratio (SNR) of 25 dB) and 
very noisy (SNR = 5 dB). Also discussed are the fol- 
lowing: the advantages of a median filter over a stand- 
ard lowpass filter, the use of Lagrange’s formula to es- 
timate derivatives of discrete signals, and the effect of 
the noise at the outputs of the envelope detector and 
frequency discriminator. It appears that the output of 
the FM discriminator contains numerous click-noise 
spikes when the signal is very noisy, and it is difficult to 
distinguish among the modulation types. 


413,572 

N94-14037/3/GAR PC AO3 

Applied Silicon, Inc., Ottawa (Ontario). 

= Signal Processing Testbed Signal Exci- 
sion Software: User’s Manual. 

H. A. Parliament. May 92, 25p DS!IS-93-00260, CTN- 

93-60809 

Contract DREO-W7714-0-9504 


The Adaptive Signal Processing Testbed (ASPT) 
signal excision software is a set of programs that pro- 
vide real-time processing functions for the excision of 
et from a live spread-spectrum signal as 
well as off-line functions for the analysis of the effec- 
tiveness of the excision technique. The processing 
functions provided by the ASPT signal excision soft- 
ware are real-time adaptive filtering of live data, stor- 
-. to disk, and file sorting and conversion. The main 
line analysis function is bit error determination. The 
purpose of the software is to measure the effective- 
ness of an adaptive filtering algorithm to suppress 
interfering or jamming signals in a spread spectrum 
signal environment. A user manual for the software is 
provided, containing information on the different soft- 
ware components available to perform signal excision 
experiments: the real-time excision software, excision 
host program, file pr ing utilities, and despreading 
and bit error rate determination software. In addition, 
information is presented describing the excision algo- 
rithm implemented, the real-time processing frame- 
work, the steps required to add algorithms to the 
system, the processing functions used in despreading, 
and description of command sequences for post-run 
analysis of the data. 


413,573 
N94-14038/1/GAR PC A03 
Applied Silicon, inc., Ottawa a ae 
Software: User’s Manual. 

a A Postament May 92, 20p DSIS-93-00261, CTN- 
Contract DREO-W7714-0-9504 


The Adaptive Signal Processing Testbed (ASPT) appii- 
cation software is a set of programs that provide gen- 
eral data acquisition and minimal processing functions 
on live digital data. The data are obtained from a digital 
input interface whose data source is the DAR4000 dig- 
ital quadrature receiver that receives a phase shift 
keying signal at 21.4 MHz intermediate frequency. The 
data acquisition software is used to acquire raw un- 
processed data from the DAR4000 and store it on disk 
in the Sun workstation based ASPT. File processing 
utilities are available to convert the stored files for 
analysis. The data evaluation software is used for the 
following functions: acquisition of data from the 
DAR4000, conversion to IEEE format, and storage to 
disk; acquisition of data from the DAR4000, power 
spectrum estimation, and on-line plotting on the graph- 
ics screen; odd mage CA es power 

and display and/or storage to 


disk in the new format. A user's guide is provided that 
describes the aquisition and evaluation programs 
along with how tc acquire, evaluate, and use the data. 


413,574 

N94-14063/9/GAR PC A03/MF A01 
Defence Research Establishment, Ottawa (Ontario). 
Multipie-Symboil Differential Detection of DPSK 
with Frequency Offset. 

M. Turgeon. Dec 91, 49p DREO-TN-92-5, CTN-93- 
60739 


A ground terminal (GT) simulator for an extremely high 
frequency satellite communications system is being 
developed. The GT demodulator uses multiple symbol 
differential detection of differential phase-shift keying 
(MSDPSK), a demodulation technique which estimates 
the phase reference of a differential phase shift keying 
(DPSK) modulated, burst signal over a sequence of N 
symbols. The bit error rate (BER) performance is in- 
veoteates and the simulation results are presented. 
R performance of MSDPSK is shown to ap- 
proach that of coherently detected DPSK for tome 
values of N. The effects of frequency offset are also 
examined. For a specific amount of frequency uncer- 
tainty, there is an optimum sequence size N that yields 
the best BER performance. For example, given a burst 
size of 13 bits and a frequency offset up to one fiftieth 
of the bit rate, the optimum sequence size is in the 
range of three to five bits. 


413,575 

N94-14066/2/GAR 

Applied Silicon, inc., Ottawa (Ontario). 
DSP Software Development Environments for the 
Adaptive Signal Processing Testbed. 

H. A. Parliament. Mar 92, 15p DSiS-93-00347, CTN- 
93-60753 


Three digital signal processing (DSP) software devel- 
opment environments are examined for the Adaptive 
Signal Processing Testbed. The Texas instruments 
Debugger/Simulator, the SPOX DSP Operating 
System with debugger, and the COMDISCO Signal 
Processing Worksystem are compared with respect to 
their capabilities for debugging, prototyping, and simu- 
lation, DSP libraries, ease of porting to the VMEC30 
board, standalone capabilities, automatic code gen- 
eration, and price. The COMDISCO Signal Processing 
Worksystem is recommended as the development en- 
vironment of choice due to its powerful capabilities, its 
flexibility in operating with or without the VMEC30, and 
its expandability to other DSP hardware architectures. 
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N94-14282/5/GAR 

(Order as N94-14209/8/GAR, PC A17/MF 

A04) 

Ministry of Posts and Telecommunications, Beijing 
(China). Directorate General of Telecommunications. 
Developments of Satellite Communications of 
China. 
S. Liu. 31 Mar 93, 4p 
In Science and Technology Agency, Asia-Pacific Isy 
Conference, Volume 2 p 381-384. 


Present status of satellite communication system de- 
velopment in China is introduced. An overview of the 
space segment arrangements of international or re- 
gional satellites for domestic satellite telecommunica- 
tion, trunk routes, provincial and regional satellite links, 
VSAT (Very Small Aperture Terminal) applications for 
data transmissions, and international satellite commu- 
nications is presented. 


413,577 
N94-14283/3/GAR 
(Order as N94-14209/8/GAR, PC A17/MF 


A04) 
Ministry of Communications, Anyang (Republic of 
Korea). Radio Wave Div. 
Current Situation, Trends, international Coopera- 
tion of Space Communication Technological De- 
velopment in the Republic of Korea. 
M. Pyun, and J. Yuk. 31 Mar 93, 4p 


In Science and Tech Agency, Asia-Pacific Isy 
Conference, Volume 2 p 385-388. 


Trends of Korean space communication technology 
are reviewed. The following topics are discussed with 
respect to the KOREASAT satellite: the characteristics 
of the satellite services to be provided; major charac- 
teristics of the satellite (including its dimensions, 
modes of operations, and beam coverage); and the 





ground segment to keep up control and management 
(including the tracking telemetry and command sta- 
tion, satellite control center and network control 
center, and ground communication station composed 
of various functional divisions such as gateway station, 
VSAT (Very Small Aperture Terminal), and mobile sta- 
tion). 


413,578 
N94-14284/1/GAR 
(Order as N94-14209/8/GAR, PC A17/MF 
A04) 


Ministry of Posts and Telecommunications, Tokyo 
(Japan). Space Communication Research Office. 
Joint Experiments Using ETS-5. 

M. Nakata. 31 Mar 93, 4p 

In Science and Technology Agency, Asia-Pacific Isy 
Conference, Volume 2 p 389-392. 


An overview of the PARTNERS (Pan-Pacific Regional 
Telecommunications Network Research Satellite) 
project, which is the post-mission utilization of the 
ETS-5 (Engineering Test Satellite-5) is presented. The 
project was registered at SAFISY (Space A 
Forum for International Space Year) and includes the 
following experiments: (1) research on radio propaga- 
tion characteristics in satellite links in Pan-Pacific 
region; (2) joint study on development of rural satellite 
network using simple mobile station; (3) experiments 
on telecommunication using personal computers for 
academic network; (4) experiments on remote educa- 
tion and training through satellite networks; (5) experi- 
ments on remote medicine; (6) experiments on the op- 
eration of medical information data base; (7) experi- 
ments on transmission of the earth observation data; 
and (8) demonstration of real time transmission of 
Asia-Pacific ISY (International Space Year) Confer- 
ence. The e ee systems consisting of space 
segment (ETS-5) and simple and low cost ground 
system composed of 1.2 m aperture parabolic anten- 
na, TV (Television) conference system, and terminal 
equipment are outlined. 


413,579 
N94-14285/8/GAR 

(Order as N94-14209/8/GAR, PC A17/MF 

A04) 
Ministry of Posts and Telecommunications, Tokyo 
(Japan). Communications Research Lab. 
— Communications Technology Research in 
L. 

T. lida. 31 Mar 93, 4p 
In Science and Technology Agency, Asia-Pacific Isy 
Conference, Volume 2 p 393-396. 


This report overviews the current research of space 
communications ee in Communications Re- 
search Laboratory (CRL), Ministry of Posts, and Tele- 
communications. The Engineering Test Satellite-5 
(ETS-5) project has been conducted these five years 
for mobile communications development. The interna- 
tional cooperations using ETS-5 has been performed. 
It describes the project of Communications and Broad- 
casting Engineering Test Satellite (COMETS) to be 
launched in 1997 for experiments of advanced mobile 
satellite communication and advanced broadcasting. It 
also mentions the project of Engineering Test Satel- 
lite-6 (ETS-6), to be launched in 1994, in which the 
CRL’s missions of ETS-6 are the inter-satellite commu- 
nication of S-band, millimeter-wave, and optical. Final- 
ly, this report describes the technologies of large an- 
tenna assembly experiment, small satellite communi- 
cations, and cluster satellite briefly. 


413,580 
N94-14286/6/GAR 
(Order as N94-14209/8/GAR, PC A17/MF 
A04) 


Nippon Telegraph and Telephone Public Corp., Yoko- 

suka. 

NTT’s Activities in Satellite Communications Tech- 
t. 


nology Developmen 

S. Samejima. 31 Mar 93, 4p 

In Science and Tech Agency, Asia-Pacific Isy 
Conference, Volume 2 p 397-400. 


An overview of the recently developed ISDN (Integrat- 
ed Services Digital Network) and its future expansion 
and technology development in mobile satellite com- 
munications by NTT (Nippon Telegraph and Tele- 
phone Corp.) is presented. A TDMA (Time Division 
Multiple Access) system developed for narrow band 
ISDN through satellite connection to meet the commu- 
nication demand in the area where the terrestrial facili- 
ties are not equipped, and the concept of broad band 


ISDN undergoing development to offer more sophisti- 
cated service in the future are described. The frequen- 
cy band, multibeam technology, services, orbits of the 
satellite used, and future prospects related to mobile 
satellite communication are outlined. 


413,581 

N94-14287/4/GAR 
(Order as N94-14209/8/GAR, PC A17/MF 

A04) 

Kokusai Denshin Denwa oe — Saitama (Japan). 

Research and Development Lab: 

Future Outlook on international Satellite Commu- 

nications in Asia Pacific Region. 

Y. Itou. 31 Mar 93, 4p 

In Science and Techi 

Conference, Volume 2 p 


Agency, Asia-Pacific Isy 
1-404. 


An overview of the present status and a future trend of 
the international satellite communication in the Asia 
Pacific region is presented. The measures to solve the 
problems of the low penetration of the VSAT (Very 
Small Aperture Terminal) for international communica- 
tion; the lack of standardization between different 
countries; regulatory difficulties and the lack of suitable 
satellite systems, Soe CCIR (Comite Consultatif 
International des Radio-communications) recommen- 
dations; and possibility of digital video transmission for 
SNG (Satellite News Gathering) are discussed. The 
present status and new tech ies of, and satellite 
orbits (LEO (Low Earth Orbit)), \CO (Intermediate Cir- 
cular Orbit), and GEO (Geostationary Earth Orbit)) for 
marine, mobile, and personal communication by hand- 
carried equipment are outlined. 


413,582 
N94-14352/6/GAR 
European Space A 
ECS: Eighth Year in 
D. W. Baston, P. Button, B. Demelenne, K. R. 
Derbyshire, and P. J. L tt. cMay 92, 34p ESA- 
BR-82, ISBN-92-9092-107-2, ETN-93-93947 
Original Contains Color Illustrations. 


The ex oes with the European Communi- 
cation yetem (ECS) satellites during the eight years of 
service in orbit is summarized. The performance of in- 
dividual satellite systems is evaluated. They include re- 
ports on: thermal control, communications payload, 
number of operating hours, telemetry, tracking, com 
mand, solar arrays, batteries, attitude control, orbit 
control, and reaction control. in the reporting period, 
the ECS system accumulated a total of 292,618 chan- 
nel hours. The total outage due to spurious switchoffs 
was 83 channel minutes, of which 69 channel minutes 
were due to a front-end failure in ECS-5. 


PC A03/MF A01 
, Paris (France). 
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N94-14654/5/GAR 

Jet Propulsion Lab., Pasadena, CA. 
of the Seventeenth 


NASA Propaga- 
Meeting (NAPEX 17) and the 
Technology Satellite 


PC A15/MF A03 


tion 
Advanced 
(ACTS) Propagation Studies Miniworkshop. 

F. Davarian. 1 Aug 93, 329p NAS 1.26:194096, JPL- 
PUBL-93-21, NASA-CA- 194096 

Contract NAS7-918 

Meeting Held in Pasadena, Ca, 14-15 Jun. 1993. 


No abstract available. 
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N94-14655/2/GAR 
(Order as N94-14654/5/GAR, PC A15/MF 


A03) 
Jet Propulsion Lab., Pasadena, CA. 
Opening Remarks: Current and Future Activities. 
F. Davarian. 1 Aug 93, 11p 
In Its Proceedings of the Seventeenth NASA Propa +9 
tion Experimenters Meeting (Napex 17) and the Ad- 
vanced Communications Technology Satellite (Acts) 
Propagation Studies Miniworkshop p 1-11. 


It is our custom to present the Propagation Program's 
recent accomplishments and haa 9 ins at the onset 
of a NAPEX meeting. A summary is presented. The 
data analysis phase of the U.S. Olympus Campaign is 
nearing its end. The final report will be published by 
Virginia Tech by midsummer 1993. The report will 
comprise measurement analysis for 12 months. It will 
include monthly and annual attenuation statistics and 
statistics on scintillation effects. A number of predic- 
tion models will be presented. The ACTS propagation 
experiment preparations are moving forward as ex- 
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pected. The mobile/personal channel characterization 
efforts continued during the last year. Data collected 
by the University of Texas in 1992 are being analyzed 
and will become available by September 1993. We 
have recently started a study to characterize LEO 
mobile/personal channels. Topics such as indoor re- 
ception, tree shadowing, blockage, and delay —— 
will be investigated. These results will become avail- 
able in one to two years from now. We have also col- 
lected Ka-band mobile data using 20 GHz 
beacon transmissions. The University of Texas has al- 
ready collected five years of low-elevation angle, 
11GHz propagation data. The work on database for 
propagation models has haps eee very well. The first 
release is ready, and the participants of this meeting 
will receive a copy of the software. We had an active 
year where CCIR is concerned. An i document on 
land mobile satellite system (LMSS) propagation 
models was submitted to the U.S. national committee 
and was approved and sent to Geneva. 
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N94-14656/0/GAR 
(Order as N94-14654/5/GAR, PC A15/MF 


A03) 
Jet Propulsion Lab., Pasadena, CA. 
oe Challenges in Propagation Research in the 
F. Davarian. 1 Aug 93, 12p 
In Its Proceedings of the Seventeenth NASA poy -t 
tion Experimenters ae (Napex 17) and the Ad- 
vanced Communications Technology Satellite (Acts) 
Propagati on Studies Miniworkshop p 13-24. 


Earth/space propagation research in the U.S. is tied to 
new developments in satellite communications. In 
spite of the fiber optics competition for trunked point- 
to-point communications, a host of emerging services 
are discovering the great potential of satellites for wire- 
less communications. The application of satellites for 
radio communications appears to at with a rapid 
pace in the areas of thin-route and mobile/personal 
communications. An important factor influencing the 
future of satellite communications is the co tion of 
the spectral slots at Ku- and lower bands. This heavy 
usage of the spectrum gives rise to conflicts among 
the users and consequently forces regulatory organi- 
zations to relocate frequency assignments, a decision 
that, for obvious reasons, is unpopular with the relo- 
cated service. Because of this frequency shortage, fre- 
quencies in Ka- and — spectral bands are current- 
ly viewed as good candidates for Earth/space commu- 
nications in the future. Therefore, new challenges in 
propagation research in the U.S. include the character- 
ization of mobile/personal links and the investigation 
of higher bands for satellite communications. The 
plans and the challenges of the propagation research 
in the U.S. are briefly reviewed. 


413,586 
N94-14657/8/GAR 
(Order as N94-14654/5/GAR, PC —_— 


) 
Atlantic Research Corp., Landover, MD. Professional 
Services Group. 
—¥ Data. 


User Needs for Pr 

T. M. Sullivan. 1 Aug 93, 

In JPL, Proceedings of the Seventeenth NASA Propa- 
gation Experimenters Meeting (Napex 17) and the Ad- 
vanced Communications Technology Satellite (Acts) 
Propagation Studies Miniworkshop p 27-30. 


New and refined models of radio signal propagation 
phenomena are needed to support studies of evolving 
satellite services and systems. Taking an engineering 
perspective, applications for propagation measure- 
ments and models in the context of various types of 
analyses that are of ongoing interest are reviewed. 
Problems that were encountered in the signal propa- 
gation aspects of these analyses are reviewed, and 
potental solutions to these problems are discussed. 
he focus is on propagation measurements and 
= needed to support ign and performance 
ses of systems in the Mobile-Satellite Service 
(mse) ) operating in the 1-3 GHz range. These systems 
me use geostationary or non-geostationary satellites 
and Frequency Division Multiple Access (FDMA), Time 
Division Multiple Access Digital (TDMA), or Code Divi- 
sion Multiple Access (CDMA) techniques. Many of the 
propagation issues raised in relation to MSS are also 
pertinent to other services such as broadcasting-satel- 
lite (sound) at 2310-2360 MHz. In particular, services 
involving mobile terminals or terminals with low gain 
antennas are of concern. 
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413,587 
N94-14658/6/GAR 

(Order as N94-14654/5/GAR, PC ——- 

) 

Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Statistical from the Virginia Tech Propaga- 
tion Experiment Using the Olympus 12, 20, and 30 
GHZ Satellite Beacons. 
W. L. Stutzman, A. Safaai-jazi, T. Pratt, B. Nelson, 
and J. Laster. 1 Aug 93, Sp 
In JPL, Proceedings of the teenth NASA Propa- 
gation E i ters Meeting (Napex 17) and the Ad- 
vanced munications Technology Satellite (Acts) 
Propagation Studies Miniworkshop p 33-45. 


Virginia Tech has performed a comprehensive propa- 
gation e: i it using the Olympus satellite beacons 
at 12.5, 19.77, and 29.66 GHz (which we refer to as 12, 
20, and 30 GHz). Four receive terminals were de- 
signed and constructed, one terminal at each frequen- 
cy plus a portable one with 20 and 30 GHz receivers 
for microscale and sciritillation studies. Total power ra- 
diometers were included in each terminal in order to 
set the clear air reference level for each beacon and 
also to predict path attenuation. More details on the 
equipment and the experiment design are found else- 
where. Statistical results for one year of data collection 
were analyzed. In addition, the following studies were 
performed: a microdiversity experiment in which two 
closely spaced 20 GHz receivers were used; a com- 
parison of total power and Dicke switched radiometer 
measurements, frequency scaling of scintillations, and 
adaptive power control algorithm development. Statis- 
tical results are reported. 


413,588 
N94-14659/4/GAR 

(Order as N94-14654/5/GAR, PC A15/MF 

A03) 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Results from a Study of Scintillation Behavior at 
12, 20, and 30 GHz Using the Results from the Vir- 
Tech Receivers. 
. Pratt, and F. Haidara. 1 Aug 93, 12p 

In JPL, Proceedings of the Seventeenth NASA Propa- 
gation Experimenters Meeting (Napex 17) and the Ad- 
vanced Communications Technology Satellite (Acts) 
Propagation Studies Miniworkshop p 47-58. 


Tropospheric scintillations are rapid fluctuations of 
signal caused by multiple scattering from the smail 
scale turbulent refractive index in ities in the 
troposphere. They can strongly impair satellite com- 
munications links operating at frequency above 10 
GHz. The VA Tech OLYMPUS propagation experiment 
which includes 12, 20, and 30 GHz beacon receivers at 
an elevation angle of 14 degrees provides us with valu- 
able multifrequency scintillation data. A long term anal- 
me of tr ic scintillation results from the VA 

ech OLYMPUS experiment is presented. It includes 
statistics of both the scintillation intensity and the at- 
tenuation relative to clear air as well as seasonal, diur- 
nal and meteorological trends. A comparison with the 
Consultative Committee for international Radio (CCIR) 
predictive model for scintillation fading is presented. 


413,589 
N94-14661/0/GAR 
(Order as N94-14654/5/GAR, PC A15/MF 
A03) 
Ly oa Univ., Austin. Electrical Engineering Research 


Long Duration Measurements of Fading on a Low 
Elevation Angle, 11-GHz Satellite Path. 

W. J. Vogel, and G. W. Torrence. 1 Aug 93, 5p 

In JPL, Proceedings of the Seventeenth NASA Propa- 
gation Experimenters Meeting (Napex 17) and the Ad- 
vanced Communications Technology Satellite (Acts) 
Propagation Studies Miniworkshop p 81-85. 


Some rainfall rate and beacon fade results from the 
first 5 years of continuous observations of an 11.2 GHz 
satellite beacon with a 5.8 degree elevation angie in 
Austin, Texas are presented and compared to Consult- 
ative Committee for International Radio (CCIR) predic- 
tions. 


413,590 
N94-14665/1/GAR 
(Order as N94-14654/5/GAR, PC A15/MF 


A03) 
Jet Propulsion Lab., Pasadena, CA. 
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Database for Propagation Models. 

A. V. Kantak, K. Suwitra, and C. Le. 1 Aug 93, 13p 

In Its Proceedings of the Seventeenth NASA Pr - 
tion Experimenters Meeting (Napex 17) and the Ad- 
vanced Communications Technology Satellite (Acts) 
Propagation Studies Miniworkshop p 129-141. 


The NASA Propagation Program supports academic 
research that models various propagation phenomena 
in the space research frequency bands. NASA sup- 
ports such research via school and institutions promi- 
nent in the field. The products of such efforts are par- 
ticularly useful for researchers in the field of propaga- 
tion phenomena and telecommunications systems en- 
gineers. The systems engineer usually needs a few 
propagation parameter values for a system design. 
Published literature on the subject, such as the Con- 
sultative Committee for International Radio (CCIR) 
publications, may help somewhat, but often times, the 
parameter po pend oe in such publications use a par- 
ticular set of conditions which may not quite include 
the requirements of the system design. The systems 
engineer must resort to programming the propagation 
phenomena model of interest and to obtain the param- 
eter values to be used in the project. Furthermore, the 
researcher in the propagation field must then program 
the propagation aatiele either to substantiate the 
model or to generate a new model. The researcher or 
the systems engineer must either be a skillful comput- 
er programmer or hire a + <9 which of course 
increases the cost of the effort. An increase in cost 
due to the inevitable programming effort may seem 
particularly inappropriate if the data generated by the 
experiment is to be used to substantiate the already 
well-established models, or a slight variation thereof. 
To help researchers and the systems engineers, it was 
recommended by the participants of NASA Propaga- 
tion Experimenters (NAPEX) 15 held in London, Ontar- 
io, Canada on 28-29 June 1991, that propagation soft- 
ware should be constructed which will contain models 
and prediction methods of most propagation phe- 
nomenon. Moreover, the software should be flexible 
enough for the user to make slight cha to the 
models without expending a substantial effort in pro- 
gramming. 


413,591 
N94-14666/9/GAR 
(Order as N94-14654/5/GAR, PC A15/MF 


A03) 
Jet Propulsion Lab., Pasadena, CA. 

Towards a Draft Revision of Recom- 
mendations 681: Propagation Data Required for 
the Design of Earth-Space Land Mobile Telecom- 
munications Systems. 

F. Davarian, and D. Bishop. 1 Aug 93, 13) 

In Its Proceedings of the Seventeenth NASA ny 4 
tion Experimenters Meeting (Napex 17) and the Ad- 
vanced Communications Technology Satellite (Acts) 
Propagation Studies Miniworkshop p 145-157. 


Propagation models that can be used for the design of 
earth-space land mobile-satellite telecommunications 
systems are presented. These models include: empiri- 
cal roadside shadowing, attenuation frequency scal- 
ing, fade and non-fade duration distribution, multipath 
in a mountain environment, and multipath in a roadside 
tree environment. Propagation data from helicopter- 
mobile and satellite-mobile measurements in Australia 
and the United States were used to develop the 
models. 


413,592 
N94-14667/7/GAR 
(Order as N94-14654/5/GAR, PC A15/MF 


A03) 
Jet Propulsion Lab., Pasadena, CA. 
Propagation Issues for Emerging Mobile and Port- 
able Communications: A Systems Perspective. 
N. Golshan. 1 Aug 93, 11p 
In Its Proceedings of the Seventeenth NASA Propaga- 
tion Experimenters a (Napex 17) and the Ad- 
vanced Communications Satellite (Acts) 
Propagation Studies Miniworkshop p 159-169. 


The viewpoint of a system engineer regarding the 
format of pr ition information and is suitable 
for the design of mobile and portable satellite commu- 
nications systems for the following services: audio 
broadcast, two way voice, and packet data is present- 
ed. Topics covered include: propagation impairments 
for portable indoor reception in satellite communica- 
tions systems; pri ition impairments and mitigation 
techniques for mobile satellite communications sys- 
tems; characterization of mobile satellite communica- 


tions channels in the presence of roadside blockage 
when interleaving and FEC coding are implemented; 
characterization of short-term mobile satellite signal 
variations; and characterization of long-term signal 
variations. 


413,593 
N94-14668/5/GAR 

(Order as N94-14654/5/GAR, PC A15/MF 

A03) 

American Mobile Satellite Corp., Washington, DC. 
Propagation Considerations in the American 
Mobile Satellite System Design. 
C. Kittiver, and C. E. Sigler. 1 Aug 93, 11p 
In JPL, Proceedings of the Seventeenth NASA Propa- 
gation Experimenters Meeting (Napex 17) and the Ad- 
vanced Communications Technology Satellite (Acts) 
Propagation Studies Miniworkshop p 171-181. 


An overview of the American Mobile Satellite Corpora- 
tion (AMSC) mobile satellite services (MSS) system 
with special emphasis given to the propagation issues 
that were considered in the design is presented. The 
aspects of the voice codec design that effect system 
performance in a shadowed environment are dis- 
cussed. The strategies for overcoming Ku-Band rain 
fades in the uplink and downlink paths of the gateway 
station are presented. A land mobile propagation study 
that has both measurement and simulation activities is 
described. 


413,594 
N94-14669/3/GAR 

(Order as N94-14654/5/GAR, PC A15/MF 

A03) 

European Space Research and Technology Centre, 
Noordwijk (Netherlands). 
Characterisation of the LMS Pr tion Channel 
at L- and S-Bands: Narrowband Experimental Data 
and Channel Modelling. 
M. Sforza, and S. Buonomo. 1 Aug 93, 10p 
In JPL, Proceedings of the Seventeenth NASA Propa- 
gation Experimenters Meeting (Napex 17) and the Ad- 
vanced Communications Technology Satellite (Acts) 
Propagation Studies Miniworkshop p 183-192. 


During the period 1983-1992 the European Space 
Agency (ESA) carried out several experimental cam- 
Paigns to investigate the propagation impairments of 
the Land Mobile Satellite (MS) communication chan- 
nel. A substantial amount of data covering quite a large 
range of elevation angles, environments, and frequen- 
cies was obtained. Results from the data analyses are 
currently used for system planning and design applica- 
tions within the framework of the future ESA LMS 
projects. This comprehensive experimental data base 
is presently utilized also for channel modeling pur- 
poses and preliminary results are given. Cumulative 
Distribution Functions (PDF) and Duration of Fades 
(DoF) statistics at different elevation angles and envi- 
ronments were also included. 


413,595 
N94-14670/1/GAR 
(Order as N94-14654/5/GAR, PC A15/MF 


A03) 
Surrey Univ., Guildford (England). 
Results of Multiband (L, S, Ku Band) Propagation 
Measurements and Model for High Elevation Angle 
Land Mobile Satellite Channel. 
M. A. N. Parks, G. Butt, B. G. Evans, and M. 
Richharia. 1 Aug 93, 10p 
In JPL, Proceedings of the Seventeenth NASA Propa- 
gation Experimenters Meeting (Napex 17) and the Ad- 
vanced Communications Technology Satellite (Acts) 
Propagation Studies Miniworkshop p 193-202. 


Signal propagation in the land mobile satellite (LMS) 
service is an important consideration due to its critical 
impact on the overall economic and commercial viabili- 
ty of the system. At frequencies allocated for LMS sys- 
tems, shadowing of the line-of-sight (LOS) signal as 
well as multipath propagation phenomena can severe- 
ly impair the link availability. in particular, as most of 
the studies have shown, the shadowing of LOS signal 
causes long and deep fades in a variety of mobile envi- 
ronments due to the inherent nature of the channel be- 
tween the satellite and a mobile. Roadside obstacles, 
such as buildings, trees, utility poles etc., in the imme- 
diate vicinity of a mobile and the surrounding terrain 
are major sources of signal shadowing in LMS links. 
Therefore, a proper knowledge of link degradation is 
essential for cost-effective planning of a satellite 
based mobile communication system. The results of a 





propagation campaign undertaken to characterize the 
fading nature of LMS channel at high elevation angles 
is presented. It was envisaged that one of the most 
important physical variables contributing to the amount 
of LOS signal shadowing is the elevation angle of the 
satellite. At higher elevation angles to the satellite, less 
obstructions in the direct satellite-to-mobile path would 
therefore amount to statistically better link availability. 
Narrowband channel apes were carried out 
at three RF frequencies corre: a L(1.3 om. 
S (2.32/2.45 GHz), and Ku (10.4 GHz) bands. 
campaign itself was divided into two phases to e 
serve the effects of seasonal variation of foliage on the 
roadside trees. Phase measurements were carried out 
in September 1991 and in April 1992. Some important 
aspects from the statistical analysis of the propagation 
data are presented. 


413,596 
N94-14671/9/GAR 

(Order as N94-14654/5/GAR, PC — 

) 

Cooperative Inst. for Research in Environmental Sci- 
ence, Boulder, CO. 
Effects of the Equatorial lonosphere on L-Band 
Earth-Space Transmissions. 
E. K. Smith, and W. L. Flock. 1 Aug 93, 16p 
In JPL, Proceedings of the Seventeenth NASA Propa- 
gation Experimenters Meeting (Napex 17) and the Ad- 
vanced Communications Technology Satellite (Acts) 
Propagation Studies Miniworkshop p 203-218. 


lonosphere scintillation can effect satellite telecom- 
munication up to Ku-band. Nighttime scintillation can 
be attributed to large-scale inhomogeneity in the F- 
region of the ionosphere | eae oor | between 
heights of 200 and 600 km. Daytime scintillation has 
been attributed to sporadic E. It can be thought of as 
occurring in three belts: equatorial, high-latitude, and 
mid-latitude, in order of severity. Equatorial scintillation 
occurs between magnetic latitudes +/- 25 degrees, 
peaking near +/- 10 degrees. It commonly starts 
abruptly near 2000 local time and dies out shortly after 
midnight. There is a strong solar cycle dependence 
and a seasonal preference for the equinoxes, particu- 
larly the vernal one. Equatorial scintillation occurs 
more frequently on magnetically quiet than on magnet- 
ically disturbed days in most longitudes. At the peak of 
the sunspot cycle scintillation depths as great as 20 dB 
were observed at L-band. 


413,597 
N94-14672/7/GAR 

(Order as N94-14654/5/GAR, PC A15/MF 

A03) 

Texas Univ., Austin. Electrical Engineering Research 
Lab. 
Tree Attenuation at 20 GHz: Foliage Effects. 
W. J. Vogel, and J. Goldhirsh. 1 Aug 93, 5p 
Contracts JPL-956520, N00039-91-C-0001 
In JPL, Proceedings of the Seventeenth NASA Propa- 
gation Experimenters Meeting (Napex 17) and the Ad- 
vanced Communications Technology Satellite (Acts) 
Propagation Studies Miniworkshop p 219-223. 


Static tree attenuation measurements at 20 GHz (K- 
Band) on a 30 deg slant path through a mature Pecan 
tree with and without leaves showed median fades ex- 
ceeding approximately 23 dB and 7 dB, respectively. 
The corresponding 1% probability fades were 43 dB 
and 25 dB. Previous 1.6 GHz (L-Band) measurements 
for the bare tree case showed fades larger than those 
at K-Band by 3.4 dB for the median and smaller by 
approximately 7 dB at the 1% probability. While the 
presence of foliage had only a small effect on fadi 
L-Band (approximately 1 dB additional for the 

to 1% probability range), the attenuation increase was 
ve at K-Band, where it increased by about 17 
dB over the same probability range. 


413,598 
N94-14673/5/GAR 

(Order as N94-14654/5/GAR, PC — 

03) 

National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Advanced Communications T Satellite 
| ag end gy mr ACTS Project Update. 


Bauer. Bae 93, 16p 
In JPL, Pr ings of the Seventeenth NASA Propa- 
gation Experimenters Meeting (Napex 17) and the Ad- 
vanced Communications Technology Satellite (Acts) 
Propagation Studies Miniworkshop p 227-242. 


The Advanced Communications Technology Satellite 
(ACTS) Program status is reported. Project status, ex- 


periments program status, and Earth station status are 
described. 


413,599 


N94-14675/0/GAR 

(Order as N94-14654/5/GAR, PC A15/MF 

A03) 

be oy: Polytechnic Inst. and State Univ., Blacksbu' sburg. 
— ta Collection with the ACTS Propagation T: 
W. Remaklus. 1 Aug 93, 8p 
In JPL, Proceedings of the Seventeenth NASA Propa- 
gation Experimenters Meeting (Napex 17) and the Ad- 
vanced Communications Technology Satellite (Acts) 
Propagation Studies Miniworkshop p 267-274. 


Viewgraphs on data collection with the ACTS propaga- 
tion terminal are included. Topics covered include: 
DACS system overview; DACS board; APT data col- 
lection computer; APT software downloading; data 
storai ~ oy for APT; and ACTS propagation experiment 
data 


413,600 
N94-14676/8/GAR 

(Order as N94-14654/5/GAR, PC ae) 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 

Data Collected with the ACTS Prop- 
Terminal. 

D. Gaff. 1 Aug 93, 14p 
In JPL, Proceedings of the Seventeenth NASA Propa- 
gation Experimenters Meeting (Napex 17) and the Ad- 
vanced Communications Technology Satellite (Acts) 
Propagation Studies Miniworkshop p 275-288. 


pr pac on preprocessing data collected with the 
propagation terminal are presented. The steps 
in ACTS data preprocessing are reviewed. 


413,601 


N94-14677/6/GAR 
(Order as N94-14654/5/GAR, PC A15/MF 
A03) 
Texas Univ., Austin. Electrical Engineering Research 


Lab. 

ACTS Data Center. 

Status Report. 

A. Syed, and W. J. Vogel. 1 Aug 93, 7p 

In JPL, Proceedings of the Seventeenth NASA Propa- 
gation Experimenters Meeting (Napex 17) and the Ad- 
vanced Communications Technology Satellite (Acts) 
Propagation Studies Miniworkshop p 289-295. 


Viewgraphs on ACTS Data Center status report are in- 
cluded. Topics covered include: ACTS Data Center 
Functions; data flow overview; PPD flow; RAW data 
flow; data compression; PPD distribution; RAW Data 
Archival; PPD Audit; and data analysis. 


413,602 


N94-14678/4/GAR 
(Order as N94-14654/5/GAR, PC A15/MF 


A03) 
Colorado State Univ., Fort Collins. 
ACTS Propagation Experiment Discussion: Ka- 
Band Propagation Measurements U the ACTS 
Propagation Terminal and the CSU-CHILL and 
-— Communications Technology Center Flori- 


Propagation 
. N. Bringi, V. Chandrasekar, E. A. Mueller, J. Turk, 
and J. Beaver. 1 Aug 93, 12p 
In JPL, Proceedings of the Seventeenth NASA Propa- 
gation Experimenters Meeting (Napex 17) and the Ad- 
vanced Communications Technology Satellite (Acts) 
Propagation Studies Miniworkshop p 307-320. 


Papers on Ka-band propagation measurements using 
the ACTS propagation terminal and the Colorado State 
University CHILL multiparameter radar and on Space 
Communications Technology Center Florida Propaga- 
tion Program are discussed. Topics covered include: 
microwave radiative transfer and propagation models; 
NASA propagation terminal status; ACTS channel 
characteristics; FAU receive only terminal; FAU termi- 
nal status; and propagation testbed. 


413,603 


N94-14817/8/GAR PC A06/MF A02 
Technische Univ. Berlin (Germany, F.R.). Fachgebiet 
Raumfahrt. 


413,605 


COMMUNICATION 
Common Carrier & Satellite 


Einer Teilband-Codierung fuer Hdtv 
Bewegungsgesteuerter Dreidimensionaler 
mag oat whale 

Definition Television with 
Frequency 


Band 

Ph.D. Thesis. 

G. Schamel. 1992, 114p ETN-93-94396 
Contract BMFT-412-7491-K-0275-5 
Text in German. 


A subband coding is designed with space-time fre- 
quency spectrum position. Digitalized television 
signals and general discrete three dimensional signals 
are described and spectrum and spectral recurrences 
in space-time frequency area were calculated. A three 
dimensional subscanning with a time periodicity of four 
half images was ied out in motion controlled de- 
composition so that the time redundancy parts of a tel- 
evision signal are taken into account; varied possibili- 
ties of filtration were estimated with this scanning sam- 
pling and analyzed in terms of advantages and disad- 
— for coding. Computerized simulations of very 
critical television p> high definition television image 
sequences were carried out so that statistical param- 
eters in subbands could be measured and the effec- 
tiveness of source coding processes was established 
with dependence on filter properties. An empirical 
method was chosen for subband coding and the influ- 
ence of coding errors on the reconstructed image was 
examined with simulation. Perturbation spectrum was 
evaluated with frequency response of synthesis filter. 
A concept for data reduction of the components of 
high definition television signals such as luminance 
signal and two color difference signals is presented. It 
is established that three dimensional decomposition 
with motion controlled analysis and synthesis filtration 
allows higher reductions to be obtained than with 
purely spatial decomposition. 


413,604 
N94-15594/2/GAR 
(Order as N94-15552/0/GAR, PC oa 


Czech Technical Univ., Prague. . 
Str tations. 


Computer Networking at 

A. Novotny. Jun 93, 10p 

In NASA. Goddard ‘i by it Center, Eighth Inter- 
national Workshop on Laser Ranging Instrumentation 
10 p. 


There are several existing communication methods to 
deliver data from the satellite laser ranging (SLR) sta- 
tion to the SLR data center and back: tele modem, 
telex, and computer networks. The SLR scientific com- 
munity has been exploiting mainly INTERNET, 
BITNET/EARN, and SPAN. The total of 56 countries 
are connected to INTERNET and the number of nodes 
is exponentially growing. The computer networks men- 
tioned above and others are connected through E-mail 
protocol. The scientific progress of SLR requires the 
increase of communication and the amount of 
the transmitted data. The TOPEX/POSEIDON test 
campaign required to deliver Quick Look data (1.7 kB/ 
pass) from a SLR site to SLR data center within 8 
hours and full rate data (up to 500 kB/pass) within 24 
hours. We developed networking for the remote SLR 
station in Helwan, Egypt. The reliable scheme for data 
delivery consists of: compression of MERIT2 format 
(up to 89 percent), encoding to ASCII Me (files); and e- 
mail sending from SLR station--e-mail receiving, de- 
coding, and decompression at the center. We do pro- 
pose to use the ZIP method for compression/decom- 
pression and the UUCODE method for ASCII encod- 
ing/decoding. This method will be useful for stations 
connected via telephonemodems or commercial net- 
works. The electronics delivery could solve the prob- 
lem of the too late receiving of the FR data by SLR 
data center. 


413,605 
PB94-113925/GAR PC AOS 
Feasibility Study of Private VSAT Networks in Hun- 


er trade information. 

J. Barna. Nov 93, 187p TDA-93-734B-VOL-1 

This document was provided to NTIS by the U.S. Trade 
and Development Agency, Rosslyn, VA. 


This report was prepared for Hungaro DigitTel to ana- 
lyze the demand, cost, affordability, revenue potential, 
financing options, profitability, and other parameters of 
feasibility. The study is divided into the following sec- 
tions: Telecommunications Environment in Hungary; 
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Reabyele Ss we rey Market; — Requirements; 
ition and 


of Suppliers; we 
a Costs; Project Financing; Analysis of 
inancial Viability; and Conclusions, jepent 


413, 
pass. 116340/ GAR PC A18/MF A04 
Technical Univ. of Lisbon (Portugal). Inst. Superior 


A. da Visitacao > enon Cartaxo. oe 412p 
Text in Portuguese; summary in Engli: 


Nowadays, people use very high transmission bit rates 
( per second) to exploit in full the band- 


width of the single-mode fiber in direct detection opti- 


was developed to compute and optimize the jitter per- 
formance in optical fiber regenerators. It is capable of 
dealing with any type of prefilter, non-linearity, narrow 
band-pass filter, photodetector device, optical pulse 

, Output filter pulse shape, and line-code. This 


PC A99/MF E11 
National Inst. of Standards and Technology (CSL), 
Gaithersburg, MD. Advanced S) Div. 
Conformance 
hy latene Part 1, 
Basic interface, User Side 
Special . (Final). 
D. P. Stok , L. Collica, and K. M. Roberts. Sep 
93, 1137p NIST/SP-823/4 
Also available from Supt. of Docs. as SN003-003- 
03221-2. See also PB92-181114. 


This document defines the abstract test specifications 
to verify conformance of equipment to the Layer 2, 
Data Link La Link Access Procedure on the D 
Channel (LAPD) of an Integrated Services Digital Net- 
work (ISDN) at the user-side of the user-network inter- 
face, for the — Rate pies (BRI) [on ar- 
> as defined in nternational Telegraph 

Telephone Consultative Committee (CCITT) Rec- 
ommendation Q.921 and American National Standard 
ANS T1.602. The test scripts are written in the interna- 
tionally standardized Tree and Tabular Combined No- 
tation, TTCN. These tests were developed, interna- 
tionally harmonized, and approved by members of the 
North American ISDN Users’ Forum (NIU/91-001 2). 


PC A07/MF A02 


Southeast Asia Nationa versus Regional Develop 
Strategies in the Telecommunications 

=o 

H. Shute. Nov 93, 137p 


The purposes of this paper are to describe and ana- 
lyze the telecommunications policies and economic 
of the Association of South- 

ASEAN) nations and to determine 

how the formation of Asia Pacific Economic Coopera- 
tion's (APEC’s) Telecommunications Working Group 
has impacted ASEAN’s development strategies. First, 
the history and formation of ASEAN and APEC are de- 
scribed, with an emphasis on the degree of coopera- 
tion in the telecommunications arena. Secondly, inter- 


— how nations react to ex- 
Gensseniedad denseplovan: 


413,609 

PBS4-124427/GAR PC A03/MF AO1 
Foersvarets Forskningsanstalt, Linkoeping (Sweden). 
Huvudavdeining foer Informationsteknologi. 
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MILCOM 92 och Standardisering pa HF-Omradet. 
En Studieresa till USA by =r! 1992 (MILCOM Wr 
and Standardization HF-Communication. 
Study Tour to the USA in October 1992). 

L. Ahlin, G. Andersson, and B. Johansson. Jun 93, 


29p FOA-C-30714-3.5 
Text in Swedish; summary in English. 


A study tour to the USA with the main purpose of in- 
creasing the knowledge of ongoing developments of 
standards for p-coniaaniantion be has been performed. 
The also included a visit at the annual 
MIL conference. Besides the conference we also 
visited the Institute for Telecommunication Sciences 
(ITS) and the Defense Information Systems Agency 
(DISA) for discussions about system standards for HF- 
nets. The report relates an overview of some interest- 
ing papers presented at the MILCOM conference. 


413,610 


PB94-126489/GAR PC A03/MF A01 
Technische Univ. Delft (Netherlands). Lab. of Electro- 
magnetic Research. 


Electromagnetic Fields and Interference. 
D. Quak, and A. T. de Hoop. c1993, 33p ET/EM- 
1993-18 


The presence of electromagnetic fields is in essence 
the cause of many interference problems in electric 
and electronic circuits. To analyze an interference 
problem, it is therefore essential to consider the elec- 
tromagnetic field concept with its vectorial nature. 
Simple illustrations are: the emission of radiation by 
(short) wire (electric dipoles) and (small) 
loops (magnetic dipoles) and the susceptibility to radi- 
ation of such wire segments or loops in the near- or 
far-field regions and in the dependence on their orien- 
tation. 


413,611 


PB94-126505/GAR PC A03/MF A01 
Technische Univ. Delft (Netherlands). Lab. of Electro- 


magnetic Research. 
interference of Multichannel Transmis- 


1 Analysis 
sion Lines: A System’s Analysis. 

A. T. de Hoop, and D. Quak. c1993, 19p ET/EM- 
1993-17 


In this chapter a system’s description is presented of 
the interference analysis of multichannel transmission 
lines. A multichannel transmission line consists of a cy- 
lindrical configuration that is capable of guiding elec- 

tr netic waves along its axial or longitudinal direc- 
tion. guiding structure may be composed of elec- 

trically conducting wires, electrically =—,*, strips, 

a conducting ground plane, and/or a number o optical 
communication fibers. It is assumed that the system's 
performance of the transmission line can be character- 
ized by a finite number of discrete modes for which 
equivalent cross-sectional and equivalent 
axial electric currents can be defined. In terms of these 
voltages and currents, the crosstalk and the influence 
of interfering external tic fields along the 
line can be analyzed. The associated array and matrix 
manipulations can be carried out with standard com- 
mercially available software. 


413,612 


PB94-859519/GAR PC NO1/MF NO1 

NERAC, Inc., Tolland, CT. 

Cable Television. (Latest citations from the U.S. 

Patent Bibliographic File with Exemplary Claims). 
Searc’ 


Published n®). 
Dec 93, 250 citations 

Updated with each order. Supersedes PB93-879146. 
Sponsored in part =? National Technica! Information 
Service, Springfield, V. 


The bibliography contains citations of selected patents 
concerning cable television (CATV) transmission, con- 
verter systems, signal substitution, distribution sys- 
tems, channel selection, power supply, and faulty de- 
tection. Two-way CATV ane for local comraunica- 
tions and control of subscriber access to CATV pro- 
grams are discussed. (Contains 250 citations and in- 
cludes a subject term index and title list.) 


413,613 


PB94-859741/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 


Video Bandwidth Compression. (Latest citations 
from the INSPEC Database). 
Published Search®). 
Dec 93, 201 citations minimum 
Updated with each order. Su PB93-881290. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The raphy contains citations concerning tech- 
niques and technological developments of video band- 
width compression pertaining to television and video 
applications. Methods are presented for use in satellite 
transmission, teleconferencing, and video recorders. 
(Contains a minimum of 201 citations and includes a 
subject term index and title list.) 


413,614 


PB94-859907/GAR 
NERAC, Inc., Tolland, CT. 
Echo Suppression and Cancellation in Telecom- 
munication Systems. (Latest citations from the 
INSPEC Database). 

Published Search®). 

Dec 93, 250 citations 

Updated with each order. Supersedes PB93-883718. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


PC NO1/MF NO1 


The bibliography contains citations concerning the 
theory, ign considerations, performance evalua- 
tion, and implementation of echo cancellation and sup- 
pression methods and equipment in telecommunica- 
tion systems. Applications of suppression methods in 
telephone networks and teleconferencing systems are 
presented. The citations also discuss design and eval- 
uations of multichannel, digital, and integrated echo 
cancellers. (Contains 250 citations and includes a sub- 
ject term index and title list.) 


413,615 


PB94-859915/GAR 

NERAC, Inc., Tolland, CT. 

IBM PC Multiuser and Networking Systems. (Latest 
Database). 


PC NO1/MF NO1 


citations from the INSPEC 

Published Search®. 

Dec 93, 214 citations minimum 

Updated with each order. Supersedes PB93-883759. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations concerning the 
IBM PC and compatibles in multiuser or networking 
systems. Citations discuss hardware and software, op- 
erating systems, protocols, topology, data privacy, op- 
tical links, and computer interface for the development 
of local area network systems. Applications include 
medical systems, psychology, industrial production, 
commercial systems, and information and documenta- 
tion in —— (Contains a minimum of 214 citations 
and includes a subject term index and title list.) 


413,616 


PB94-860244/GAR 

NERAC, Inc., Tolland, CT. 

Digital Private Branch Ex 
(Latest citations from the INSPE' 
Published Search®). 

Dec 93, 226 citations minimum 
Updated with each order. Supersedes PB93-854305. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


PC NO1/MF NO1 


- Digital PBX. 
Database). 


The bibliography contains citations ema a new 
development in private branch eo X) and 
private automatic branch exchange (PABX) telephone 
systems called digital PBX. References to digital PABX 
are also included. PBX telephone systems have been 
in use for many years and are now being upgraded to 

igital format. This new concept allows the integration 
of both voice and data and increases the capabilities 
of the telephone system to include computer commu- 
nications. The citations examine product reviews, 
technological papers, case studies, and practical solu- 
tions to problems. (Contains a minimum of 226 cita- 
tions and includes a subject term index and title list.) 


413,617 


PB94-860368/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 





Intell it User Interfaces. (Latest citations from 
the IN C Database). 

Published Search®). 

Dec 93, 147 citations minimum 

Updated with each order. Supersedes PB93-857605. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations concerning the de- 
velopment of intelligent user interfaces for use in infor- 
mation and communication systems. Knowledge- 
based systems and expert systems for the design, 
evaluation, implementation, and operation of user 
interface systems are discussed. Topics include 
graphical! user interface, relational databases, user 
interface languages, and adaptive dialogues. Citations 
also discuss applications in flexible manufacturing sys- 
tems, health monitoring, documentation, decision sup- 
port systems, handicapped aids, optimal control sys- 
tems, and biocommunication. (Contains a minimum of 
147 citations and includes a subject term index and 
title list.) 


413,618 
PB94-860798/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

Radio Communication Systems. (Latest citations 
from the U.S. Patent Bibliographic File with Exem- 
plary Claims). 

Published Search®). 

Dec 93, 250 citations 

Updated with each order. Supersedes PB93-864007. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations of selected patents 
concerning mobile radio systems. The design of radio 
transmitters, receivers, amplifiers, and signal process- 
ing devices is presented. Topics include noise immuni- 
ty, error correction techniques, voice privacy, and data 
security. Cellular telephones, radio phones, and anten- 
nas are examined in separate bibliographies. (Con- 
tains 250 citations and includes a subject term index 
and title list.) 


413,619 

PB94-86 1499/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

Fiber Optic Local Area Networks: Market Aspects. 
(Latest citations from The Computer Database). 
Published Search®). 

Dec 93, 149 citations minimum 

Updated with each order. Supersedes PB93-871390. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations concerning market 
activities and forecasts of the use of fiber optic sys- 
tems in local area networks. Considerable attention is 
given to efforts of IBM and AT&T. Market aspects of 
system components are also discussed. (Contains a 
minimum of 149 citations and includes a subject term 
index and title list.) 


Communication & Information Theory 


413,620 
N94-13909/4/GAR 
Technology Group, Los A 
Trellis Coding with Con 
(CPM) for Satellite-Based Land-Mobile Communi- 


PC A13/MF A03 
les, CA. 
nuous Phase Modulation 


cations. 

Final Report, 7 May 1987 - 7 Aug. 1989. 

Sep 89, 297p NAS 1.26:191325, NASA-CR-191325 
Contracts NAS7-1003, SBIR-14.05-6455 


This volume of the final report summarizes the results 
of our studies on the satellite-based mobile communi- 
cations project. It includes: a detailed analysis, design, 
and simulations of trellis coded, full/partial response 
CPM signals with/without interleaving over various 
Rician fading channels; analysis and simulation of 
computational cutoff rates for coherent, noncoherent, 
and differential detection of CPM signals; optimization 
of the complete transmission system; analysis and 
simulation of power spectrum of the CPM signals; 
design and development of a class of Doppler frequen- 
cy shift estimators; design and development of a 
symbol timing recovery circuit; and breadboard imple- 
mentation of the transmission system. Studies prove 
the suitability of the CPM system for mobile communi- 
cations. 


413,621 
N94-14379/9/GAR 
(Order as N94-14369/0/GAR, PC A16/MF 


A03) 
Jet Propulsion Lab., Pasadena, CA. 
Estimating the Size of Huffman Code Preambies. 
R. J. Mceliece, and T. H. Palmatier. 15 Aug 93, 6p 
Contract RTOP 310-30-71-83-02 
In Its the Telecommunications and Data Acquisition 


Report p 90-95. 


Data conprentinn via block-adaptive Huffman coding 
is considered. The compressor consecutively process- 
es blocks of N data symbols, estimates source statis- 
tics by computing the relative frequencies of each 
source symbol in the block, and then synthesizes a 
Huffman code based on these estimates. In order to 
let the decompressor know which Huffman code is 
being used, the compressor must begin the transmis- 
sion of each compressed block with a short preamble 
or header file. This file is an encoding of the listn = 
(n(sub 1), n(sub 2)....,n(sub m)), where n(sub i) is the 
length of the Hufffman codeword associated with the 
ith source symbol. A simple method of doing this en- 
— is to individually encode each n(sub i) into a 
fixed-length binary word of length log(sub 2)I, where | is 
an a priori upper bound on the codeword length. This 
method produces a maximum preamble length of 
mlog(sub 2)i bits. The object is to show that, in most 
cases, no substantially shorter header of any kind is 
possible. 


413,62, 
Nod. 14380/7/GAR 
(Order as N94-14369/0/GAR, PC A16/MF 


A03) 
Jet Propulsion Lab., Pasadena, CA. 
Enhanced Decoding for the Galileo S-Band Mis- 


sion. 

S. Dolinar, and M. Belongie. 15 Aug 93, 16p 
Contract RTOP 314-30-61-02-07 

In Its the Telecommunications and Data Acquisition 
Report p 96-111. 


A coding system under consideration for the Galileo S- 
band low-gain antenna mission is a_concatenated 
system using a variable redundancy Reed-Solomon 
outer code and a (14,1/4) convolutional inner code. 
The 8-bit Reed-Solomon symbols are interleaved to 
depth 8, and the eight 255-symbol codewords in each 
interleaved block have redundancies 64, 20, 20, 20, 
64, 20, 20, and 20, respectively (or equivalently, the 
codewords have 191, 235, 235, 235, 191, 235, 235, 
and 235 8-bit information symbols, respectively). This 
concatenated code is to be decoded by an enhanced 
decoder that utilizes a maximum likelihood (Viterbi) 
convolutional decoder; a Reed Solomon decoder ca- 
pable of processing erasures; an algorithm for declar- 
ing erasures in u codewords based on 
known erroneous symbols in neighboring decodable 
words; a second Viterbi decoding operation (redecod- 
ing) constrained to follow only paths consistent with 
the known symbols from previously decodable Reed- 
Solomon codewords; and a second Reed-Solomon 
decoding operation using the output from the Viterbi 
redecoder and additional erasure declarations to the 
extent possible. It is estimated that this code and de- 
coder can achieve a decoded bit error rate of 1 x 
10(exp 7) at a concatenated code signal-to-noise ratio 
of 0.76 dB. By comparison, a threshold of 1.17 dB is 
required for a baseline coding system consisting of the 
same (14,1/4) convolutional code, a (255,223) Reed- 
Solomon code with constant redundancy 32 also inter- 
leaved to depth 8, a one-pass Viterbi decoder, and a 
Reed Solomon decoder i le of declaring or uti- 
lizing erasures. The relative gain of the enhanced 
system is thus 0.41 dB. It is predicted from analysis 
based on an assumption of infinite interleaving that the 
coding + could be further improved by approximate- 
ly 0.2 if four stages of Viterbi decoding and four 
levels of Reed-Solomon redundancy are permitted. 
Confirmation of this effect and specification of the opti- 
mum four-level redundancy profile for depth-8 inter- 
leaving is currently being done. 


413,623 
N94-14542/2/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Transform Coding f. Space Application 

lor S. 
D. Glover. Oct 93, 11p NAS 1.15:106362, E-8160, 
NASA-TM-106362, AIAA PAPER 93-4670 
Contract RTOP 144-10-10 
Proposed for Presentation at the ery Aero- 
space 9 Conference, San Diego, Ca, 19-21 Oct. 1993; 
Sponsored by Aiaa. 


413,626 


COMMUNICATION 
Graphics 


Data compression coding requirements for aerospace 
applications differ somewhat from the compression re- 
quirements for entertainment systems. On the one 
hand, entertainment applications are bit rate driven 
with the goal of getting the best quality possible with a 
given bandwidth. Science applications are quality 
driven with the goal of getting the lowest bit rate for a 
given level of reconstruction quality. In the past, the 
required quality level has been nothing less than per- 
fect allowing only the use of lossless compression 
methods (if that). With the advent of better, faster, 
cheaper missions, an opportunity has arisen for lossy 
data compression methods to find a use in science ap- 
plications as requirements for perfect quality recon- 
struction runs into cost constraints. This paper pre- 
sents a review of the data compression problem from 
the space application perspective. Transform coding 
techniques are described and some simple, integer 
transforms are presented. The application of these 
transforms to space-based data compression prob- 
lems is discussed. Integer transforms have an advan- 
tage over conventional transforms in computational 
complexity. Space applications are different from 
broadcast or entertainment in that it is desirable to 
have a simple encoder (in space) and tolerate a more 
complicated decoder (on the ground) rather than vice 
versa. Energy compaction with new transforms are 
compared with the Walsh-Hadamard (WHT), Discrete 
Cosine (DCT), and Integer Cosine (ICT) transforms. 


413,624 

PB94-125283/GAR PC A03/MF A01 
Technische Univ. Twente, Enschede (Netherlands). 
Tele-Iinformatics and Open Systems Group. 

Example of the EXPANSE Signalling Protocol. 

J. bs van der Veen. c1993, 18p TIOS-93/15, MEMO- 
INF-93-26 


Requirements from new applications, from mobility 
and from ATM have a significant impact on the devel- 
opment of signalling protocols for B-ISDN. One of the 
signalling protocols takin "9 most of these requirements 
into account is EXPANSE. The EXPANSE protocol fol- 
lows an object-oriented approach and separates calls 
from services (connections) and services form chan- 
nels. This report gives a comprehensive example of 
using the EXPANSE protocol. 


Graphics 


413,625 
PB94-859394/GAR 
NERAC, Inc., Tolland, CT. 
Printers. (Latest citations from the NTIS Biblio- 


— Database). 

ublished Search®). 

Dec 93, 250 citations 

Updated with each order. Supersedes PB85-864544. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations concerning such 
printers as computer printers, contact printers, projec- 
tion printers and microfilm reader printers. Applications 
of these printer types in computer graphics, aerial pho- 
OP itos y, my: pes and data processing are includ- 

ntains 250 citations and includes a subject term 
index and title list.) 
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413,626 
PB94-860343/GAR 
NERAG, Inc., Tolland, CT. 
Ink Drying: Radio Frequency and Electron Beam 
Processes. (Latest citations from the Paper and 
Board, Printing, and Packaging Industries Re- 
search Associations Database). 

Published Search®. 

Dec 93, 107 citations minimum 

Updated with each order. Supersedes PB93-857134. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations concerning radio 
frequency and electron beam curing of printing inks. 
References discuss advantages and disadvantages, 
equipment applications, and future trends and mar- 
kets. Topics include differences in chemical and physi- 
cal ink drying, color or pigment influence on ink drying, 
and practical applications in printing. (Contains a mini- 
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mum of 107 citations and includes a subject term index 
and title list.) 


Policies, Regulations, & Studies 


413,627 
N94-14812/9/GAR PC A10/MF A03 
Istituto Elettrotecnico Nazionale Galileo Ferraris, Turin 


(Italy). 

italy 9 

os Annuale 1991 (Activities “os of the 
lectrotechnical Institute Galileo 


Fer- 
— 
Annual Report, 1991. 
92, 208p ETN-93-94224 
In English and Italian. 


Progress in the scientific and technical activities in the 
following areas are described: time, frequency and 
electromagnetic metrology; electrical metrology; pho- 
tometry; acoustics; materials; electromechanics; s 
tems 1 ing; research carried out by the study 
center for television. The main scientific areas covered 
concern: metrology, regarding time and frequency; 
electromagnetic, photometric and acoustic quantities, 
with research carried out in primary measurement 
standards and the determination of fundamental physi- 
cai constants; matter physics with the study of mag- 
netic materials, amorphous thin film semiconductors 
and high critical temperature superconductors, and 
with the evaluation of magnetic, electrical, radiometric, 
photometric and acoustic properties of materials for 
specific applications; electrical equiprnent, with re- 
searchers and experimental activity aiming at improv- 
ing characteristics, reliability and safety of electrical 
devices and plants; and techniques for information 

a, the development of techniques for 
image ui ‘standing and researchers on reliability of 
complex systems. A description of the calibration serv- 
ice in Italy is also given. 


413,628 
N94-15555/3/GAR 

(Order as N94-15552/0/GAR, PC A99/MF 

A06) 

Ministry of Posts and Telecommunications, Tokyo 
(Japan). Communications Research Lab. 
Laser Application to Time Transfer Using 
Geodetic Satellite and to Other Japanese Space 


H. unimori, F. Takahashi, T. Itabe, and A. 

Yamamoto. Jun 93, 9p 

In NASA. Goddard Space — Center, Eighth inter- 

— Workshop on Laser Ranging Instrumentation 
p. 


Communications Research Laboratory (CRL) has 
been developing a laser time transfer system using a 
satellite laser ——- | (SLR) system. We propose Jap- 
anese geodetic satellite ‘AJISAI’, launched in 1986 as 
a target satellite. The surface is covered not only with 
corner cube reflectors but also with mirrors. The mir- 
— are originally designed for observation of flushing 
solar light reflected by the separate mirrors while the 
satellite is In the experiment, synchronized 
laser pulses are transferred via specified mirror from 
one station to another while the satellite is up on the 
horizon to both stations. het p en Anh 
epoch timing ranging system with aS TE 
sion, connected together with UTC(CRL) ulation 
study indicates that two stations at thousands of _— 
distance from each other can be linked with 
strength of more than 10 photons and the Gistribned 
images of laser beam from AJISAI mirrors give many 
chances for two stations to link each other duri 
single AJISAI pass. Retro-reflector In Space for 
vanced Earth Observation — (ADEOS) a 
RendDezVous te bye of Experimental Tech- 
nology Satellite-7 (ETS-7) are briefly presented. 


413,629 
PBS4-116688/GAR 


Feasibility Studies. Executive Summary. 
Export trade information. 
1 Mar 89, 21p TDP-87-710B-VOL-12 


This teey’ was performed for the General Directorate 
Radio Communications 
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nition; System Description; and System Operational 
Capabilities. 
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PB94-121134/GAR 

Library of Congress, Washington, DC. 
Cable and Satellite Carrier 


An Overview and Analysis. 

Mar 92, 215p ISBN-0-16-036164-8 

Also available from Supt. of Docs. Library of Congress 
catalog card no. 92-1490. 


The report relates to the cable and satellite carrier 
compulsory licenses. The report provides an extensive 
historical background to both licenses to put them in 
context, it tackles the changes and developments and 
the day-to-day operations, and it makes a few predic- 
tions relative to both the cable and satellite licenses. 
Contents: Part one--The cable compulsory license and 
section 111--(History of the cable compulsory license, 
operation of section 111 in the 1976 copyright act, de- 
velopments affecting the cable compulsory license 
1976-present, administrative issues relating to section 
lll, legislative options for amendment of section 111); 
Part two-- transmissions by satellite resale 
carriers and section 119--(The impact of satellite tech- 
nology on copyright and communications law, the sat- 
ellite home viewer act, examination of current issues 
under the satellite carrier license, legislative options); 
Part three--Retransmission consent--(History of re- 
transmission consent, analysis of S.12 and its copy- 
right implications, legislative options); Part four--Copy- 
= office conclusions and recommendations; Appen- 
ices. 


413,631 

PB94-96 1001/GAR PC A03 
Polish Law on Radio, Television Broadcasting 
(with Constitutional Amendment on Radio-TV Na- 
tional Council). 

Export trade information. 

Dec 93, 15p 

Paper copy also available on Standing Order, deposit 
account required ($150 for single category or $500 for 
all categories). 


This text sets out the procedures for obtaining a broad- 
cast license and registering a radio or television pro- 
gram for distribution in Poland. 


Radio & Television Equipment 


413,632 

AD-A272 614/9/GAR PC A04/MF AOi 
Massachusetts Inst. of Tech., Lexington. Lincoin Lab. 
Compact, Portable EHF/SHF Antenna for Ad- 
vanced SCAMP. 

Technical rept. 

J. C. Lee. 22 Sep 93, 59p 

Contract F19628-90-C-0002 

Original contains color plates. All DTIC/NTIS repro- 
ductions will be in black and white. 


The small, single-channel, antijam, man-portable 
(SCAMP) terminal is used for extremely high frequency 
(EHF) satellite communication. Since its development 
in 1987, it has repeatedly demonstrated successful 
communication through the EHF packages on the 
FLTSAT-7 and -8 Navy communication satellites. Ad- 
vanced SCAMP is the second generation small termi- 
nal, highly elevated in performance and significantly 
reduced in weight. It is currently being developed at 
Lincoin Laboratory. Pertinent parameters are its 30-lb 
total weight, 75- to 2,400-bps data rate, and 24-in an- 
tenna aperture. Starting with the basic dual-band feed 
developed for another application, a compact, high- 
performance, EHF, dual-band ring-focus feed with an 
elliptical subreflector was developed for a displaced 
axis parabolic reflector. This reflector is, made up of six 
lightweight deployable petals for portability. The feed 
weighs than 1 Ib, and the reflector weights 2.6 Ib. 
The measured added loss due to imperfections of the 
petal reflector for the 44.5- and 20.7-GHz bands are 
0.3 and 0.1 dB, r ly. An overall antenna effi- 
ciency of about 65% and 55% in the Q- and K-bands 
was achieved. Antenna and feed design consider- 
ations, measured performance, and other possible ap- 
plications for this antenna are discussed. dual-fre- 
quency band, EHF/SHF, Q-band/K-band, millimeter 
— deployable petal reflector, compact portable ter- 

minal, displaced axis reflector, antennas, elliptical su- 


breflector, ADE, ring-focus feed, corrugated horns, ad- 
vanced SCAMP, SCAMP, space communications 


413,633 

N94-13939/1/GAR 

Applied Silicon, Inc., Ottawa (Ontario). 
Advanced Communications ESM System (ACES) 
Testbed: Integration Study. 

R. E. Ingram, and H. A. Parliament. 14 Ju! 92, 62p 
DSIS-93-00345, CTN-93-60744 


The Advanced Communications Electronic Support 
Measures (ESM) System (ACES) testbed is being de- 
veloped to provide a research environment to explore 
new techniques in a variety of ESM-related functions. 
ACES receives radio signals from the outside world, 
performs signal of interest detection and analysis, and 
provides results in the form of audio signals, data for 
post-processing, or sensory input data to the Data 
Fusion and Correlation Techniques Testbed. The com- 
ponents of the ACES testbed are detailed: a wide- 
band signal source based on a digital receiver; a wide- 
band analysis subsystem to analyze the input from the 
signal source; a narrow band signal extractor which re- 
duces the bandwidth of the wide-band data; a narrow 
band analysis subsystem; the ACES system controller; 
and a real-time data storage subsystem. The current 
status of each component is given along with options 
and suggestions for those components not yet speci- 
fied. The proposed strategy for ACES integration and 
interfaces between the various components are de- 
scribed. The interfacing requirements can be satisfied 
by developing three custom microprocessor boards 
An interim solution for system integration that provides 
a limited set of functions for a fixed application is also 
proposed. A task-by-task breakdown, time schedule, 
and cost summary for the integration plan is included 
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413,634 
N94-14288/2/GAR 

(Order as N94-14209/8/GAR, PC A17/MF 

A04) 

Japan Broadcasting Corp., Tokyo. Radio Engineering 
Research Div 
Technological Development for Broadcasting Sat- 
ellites in NHK Laboratories. 
Y. Morishita. 31 Mar 93, 4p 
In Science and Technology Agency, Asia-Pacific Isy 
Conference, Volume 2 p 405-408 


An overview of the development results by the NHK 
(Nippon Hoso Kyokai) of 12 GHz TWT (Traveling 
Wave Tubes), onboard antennas (shaped reflector an- 
tennas), and multiplexers (12 GHz eight channel! 200 
W multiplexers) for the future DBS (Direct Broadcast- 
ing Satellite) is presented. An overview of the system 
studies concerning 21 GHz global broadcasting satel- 
lite systems expected for HDTV (High Definition Teie- 
vision) broadcasting or ISDB (integrated Service Digi- 
tal Broadcasting) is also presented. The bipolar radi- 
ation pattern of the antenna and the block diagram of 
the variable EIRP (Equivalent !sotropically Radiated 
Power) are shown 


413,635 
N94-14376/5/GAR 
(Order as N94-14369/0/GAR, PC A16/MF 

A03) 
Jet Propulsion Lab., Pasadena, CA 
Insertion Loss and Noise-Temperature Contribu- 
tion of High-Temperature Superconducting Band- 
pass Filters Centered at 2.3 and 8.45 GHz. 
J. L. Prater, and J. J. Bautista. 15 Aug 93, 7p 
Contract RTOP 310-20-66-92-01 
In its the Telecommunications and Data Acquisition 
Report p 61-67. 


Two superconducting Ti-Ca-Cu-Ba-O bandpass filters 
were fabricated for JPL by Superconductor Technol- 
ogies Incorporated, Santa Barbara, California. The fil- 
ters were designed to operate at 2.3 GHz (S-band) 
with a 0.5-dB bandwidth of 60 MHz and at 8.45 GHz 
(X-band) with a 0.5-dB bandwidth of 150 MHz. The 
structure selected for both filters incorporates half- 
wavelength thin-film resonators in a stripline configura- 
tion. The S-band filter uses an edge-coupled interdigi- 
tal design and the X-band filter uses an end-coupled 
design. The insertion loss and the noise-temperature 
contribution were measured at 12 K for both filters. 


413,636 
N94-14501/8/GAR PC A03/MF A01 
Virginia Polytechnic Inst. and State Univ., Blacksburg. 





Feasibility Study of a Synthesis Procedure for 
Array Feeds to Improve Radiation Performance of 
Large Distorted Reflector Antennas. 

Semiannual Status Report. 

W. L. Stutzman, K. Takamizawa, P. Werntz, J. 
Lapean, and B. Shen. Oct 93, 13p NAS 1.26:194491, 
SATCOM-93-15, NASA-CR-194491 

Contract NAG1-859 


The manpower on this effort was reduced during this 
reporting period. Activity in the past six months is sum- 
marized. The Type 1 antenna is complete and docu- 
mentation is in final phases. The Type 2 antenna 
design is complete and a journal article was prepared 
and was accepted for publication in EEE Transactions 
on Antennas and Propagation. The spherical antenna 
configurations are complete and a journal article will 
appear in the June 1993 issue of EEE Transactions on 
Antennas and Propagation. In addition, a patent for the 
spherical antenna is being pursued. The final current 
activity is that of optimization techniques and they are 
approaching completion as well. The Tri-Reflector syn- 
thesis code (TSAP) was put into user friendly format. A 
user's guide (Report 93-13) was written and distributed 
to LaRC. Work continues on EASY7. EASY7 is a user 
friendly code used to create an input file to GRASP7. 


413,637 

N94-15767/4/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Resonant Frequencies of Irregularly Shaped Mi- 
crostrip Antennas Using Method of Moments. 

M. D. Deshpande, D. G. Shively, and C. R. Cockrell. 
Oct 93, 40p NAS 1.60:3386, CECOM-TR-93-E-1, 
NASA-TP-3386, L-17160 

Contract RTOP 505-64-70-01 

Sponsored in Part by Army Communications Electronic 
Command, Fort Monmouth, Nj. 


This paper describes an application of the method of 
moments to determine resonant frequencies of irregu- 
larly shaped microstrip patches embedded in a 
grounded dielectric slab. For anaiysis, the microstrip 
patch is assumed to be excited by a linearly polarized 
plane wave that is normal to the patch. The surface- 
current density that is induced on the patch because of 
the incident field is expressed in terms of subdomain 
functions by dividing the patch into identical rectangu- 
lar subdomains. The amplitudes of the subdomain 
functions, as a function of frequency, are determined 
using the electric-field integral equation (EFIE) ap- 
proach in conjunction with the method of moments. 
The resonant frequencies of the patch are then ob- 
tained by selecting the frequency at which the ampli- 
tude of the surface-current density is real. The reso- 
nant frequencies of the equilateral triangular and other 
nonrectangular patches are computed using the 
present technique, and these frequencies are com- 
pared with measurements and other independent cal- 
culations 


413,638 

N94-15959/7/GAR PC A03/MF A01 
Canadian Satellite Communications, Inc., Mississauga 
(Ontario). 

Activities of Canadian Satellite Communications, 
Inc. 

Annual Report, 1992. 

1992, 30p CTN-93-60864 

Original Contains Color Illustrations. 


Canadian Satellite Communications (Cancom) has as 
its core business the provision of television and radio 
signals to cable systems in Canada, with the objective 
of making affordable broadcast signals available to 
remote and/or small communities. Cancom also pro- 
vides direct-to-home services to backyard receiving 
dishes, as well as satellite digital data business com- 
munications services, satellite business television, and 
satellite network services. Its business communication 
services range from satellite links for big-city business- 
es with small branch operations located far from major 
centers, to a mobile messaging and tracking system 
for the trucking industry. Revenues in 1992 totalled 
$48,212,000 and net income was just over $7 million. 
Cancom bought 10 percent interest in Leosat Corp. of 
Washington, DC, who are seeking approval to operate 
a position locator network from low-orbit satellites. 
Cancom has also become a partner in SovCan Star 
Satellite Communications Inc., which will build an inter- 
national satellite system in partnership with Russia. 
The first satellite in this east-west business network 
will be placed in a Russian orbital slot over the Atlantic 
by 1996, and a second satellite will follow for the Pacif- 


ic region. This annual report of Cancom’s activities for 
1992 includes financial statements and a six year fi- 
nancial review. 


413,639 

PAT-APPL-8-073 235/GAR PC NO3/MF A04 

National Aeronautics and Space Administration, Pasa- 

dena, CA. Pasadena Office. 

oe System Employing Acousto-Optic Tunable 
er. 


Patent Application. 

J. L. Lambert. Filed 7 Jun 93, 22p N94-15933/2 
Contract NAS7-918 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


An acousto-optic tunable filter (AOTF) is employed to 
generate a display by driving the AOTF with a RF elec- 
trical signal comprising ulated red, green, and blue 
video scan line signals and scanning the AOTF with a 
linearly polarized, pulsed light beam, resulting in en- 
coding of color video columns (scan lines) of an input 
video image into vertical columns of the AOTF output 
beam. The AOTF is illuminated periodically as each 
acoustically-encoded scan line fills the cell aperture of 
the AOTF. A polarizing beam splitter removes the 
unused first order beam component of the AOTF 
output and, if desired, overlays a real world scene on 
the output plane. Resolutions as high as 30,000 lines 
are possible, providing holographic display capability. 


413,64: 
$B)$4-860202/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

High Definition Television (HDTV): Studio, Broad- 
casting, Equipment, and Issues. (Latest citations 
from the INSPEC Database). 

Published Search®). 

Dec 93, 250 citations 

Updated with each order. Supersedes PB93-853919. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations concerning the 
production of high-definition television (HDTV) pro- 
gramming. included are articles on HDTV recording, 
network and satellite broadcasting, studio cameras, 
circuit design, and signal processing in various trans- 
mission systems. HDTV video recording and electron 
beam film transfer for films and Telecine are also dis- 
cussed. The citations examine issues involved in the 
development and implementation of HDTV, including 
spectrum use and legal aspects of recording and pro- 
gram usage. HDTV standards, and receiver and dis- 
play technology are covered in separate bibliogra- 
phies. (Contains 250 citations and includes a subject 
term index and title list.) 


PC NO1/MF NO1 


High Definition Television (HDTV): Display, Moni- 
tor, Screen, and Receiver Technology. (Latest cita- 
tions from the INSPEC Database). 

Published Search®). 

Dec 93, 250 citations 

Updated with each order. Supersedes PB93-854610. 
Sponsored in part by National Technical Information 
Service, Springfield, VA 


The bibliography contains citations concerning tech- 
nological development of display, monitoring, and re- 
ceiver systems for ~ of definition television (HDTV). 
Citations discuss HDTV image quality, reliability, and 
spectrum efficiency. Topics also include digital HDTV, 
color cameras, picture tubes, multidimensional signal 
processing, multiresolution source coding, interfer- 
ence suppression, and cable television. Citations con- 
cerning HDTV standards are discussed in a separate 
bibliography. (Contains 250 citations and includes a 
subject term index and title list.) 


413,641 
PB94-860269/GAR 
NERAC, Inc., Tolland, CT. 


413,642 

PB94-860418/GAR 

NERAC, Inc., Tolland, CT. 

High Definition Television (HDTV): Standards. 
Latest citations from the INSPEC Database). 
ublished Search®. 

Dec 93, 250 citations 

Updated with each order. Supersedes PB93-858645. 

Sponsored in part by National Technical Information 

Service, Springfield, VA. 

The bibliography contains citations concerning stand- 

ards for high definition television (HDTV). Advantages, 


PC NO1/MF NO1 


413,645 


COMMUNICATION 
Verbal 


disadvantages, and technicalities of Japanese, North 
American, and European standards are reviewed. Cita- 
tions cover compression techniques relevant to these 
standards. Current status of the various standards is 
discussed. (Contains 250 citations and includes a sub- 
ject term index and title list.) 


PC NO1/MF NO1 


ems. (Latest cita- 
File with 


413,643 

PB94-860624/GAR 

NERAC, Inc., Tolland, CT. 
Phase Shifters in Antenna S 
tions from the U.S. Patent 
Ex Claims). 

Publi: Search®). 

Dec 93, 250 citations 

Updated with each order. Supersedes PB93-861748. 
Sponsored in part by National Technical Information 
Service, Springfield, VA 


The bibliography contains citations of selected patents 
concerning radiowave and microwave phase shifters, 
and their use in phased array antennas. Applications in 
navigation, radar, and communication systems are in- 
cluded. Driver devices and error-correction methods 
are also discussed. (Contains 250 citations and in- 
cludes a subject term index and title list.) 


Sociopolitical 


413,644 
PB94-860152/GAR PC NO1/MF NO1 
NERAC, Inc., ye CT. 


Electronic Mail ae Cee = 
tronic Mail. (Latest citations fr 


tabase). 

Published Search®). 

Dec 93, 59 citations minimum 

Updated with each order. Supersedes PB93-853117. 
Sponsored in part by National Technical information 
Service, Springfield, VA. 


The bibliography contains citations concerning virtual 
or computer-based conferences that are made possi- 
ble by the medium of electronic mail. This application 
allows engineers, designers, and marketing people to 
share their ideas and information informally, from 
remote locations. In addition to case studies, such 
issues as the X.400 electronic messaging protocol, 
groupware, cost benefit analyses, and evaluations of 
different software packages and systems are included 
in this bibliography. Computer conferencing is usually 
done on a personal computer. (Contains a minimum of 
59 citations and includes a subject term index and title 
list.) 


Verbal 


413,645 

N94-14724/6/GAR PC A06/MF A02 
Technische Univ. Berlin (Germany, F.R.). Fachgebiet 
Raumfahrt. 


Sprestcenieaenae Eterm, von Isoliert 
Gesprochenen E ern Unter Verwendung 


der Vektorquantisierung und von Neuronalen 
Netzen (Speaker Independent Recognition of Iso- 
lated Words Using Vector Quantization and Neural 
Networks). 

Ph.D. Thesis. 

M. Zhu. 1992, 112p ETN-93-94390 

Text in German. 


A modular test model for isolated word recognition 
with restricted vocabulary is developed and an effec- 
tive and compact parameter representation of speech 
signal is realized for extraction of robust speech fea- 
tures. Standard processes, mathematical methods 
and algorithms for speech recognition and coding, 
such as vector quantization, dynamic programming 
and time warping, hidden Markov models and Viterbi 
algorithm, are presented. An experimental system for 
speech signal preprocessing, which combines mod- 
ules of mel-scale cepstral coefficients, trace segmen- 
tation and dynamic time normalization, is described. 
Implementation possibilities of neuronal networks 
were discussed with focus on multilayer perceptrons 
because of its learning capabilities. 
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413,646 

N94-15549/6/GAR PC A03/MF AO1 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Call Sign intelligibility Improvement Using a Spatial 


D. R. ult. Apr 93, 11p NAS 1.15:104014, A- 
93067, NASA-TM-104014 

Contract RTOP 505-67-01 

Sponsored by NASA, Washington. 


A spatial auditory display was used to convolve 
speech stimuli, consisting of 130 different call signs 
used in the communications protocol of NASA's John 
F. Kennedy Space Center, to different virtual auditory 
positions. An adaptive staircase method was used to 
determine intelligibility levels of the signal — 
diotic speech babble, with spatial positions at 30 deg 
azimuth increments. Non-individualized, minimum- 
phase approximations of head-related transfer func- 
tions were used. The results showed a maximal intelli- 
gibility improvement of about 6 dB when the signal was 
spatialized to 60 deg or 90 deg azimuth positions. 


413,647 


PB94-859626/GAR 
NERAC, Inc., Tolland, CT. 
Cepstrum. (Latest citations from the INSPEC Data- 


base). 

Published Search®). 

Dec 93, 250 citations 

Updated with each order. Supersedes PB93-879856. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations concerning proper- 
ties and techniques of cepstrum in signal processing. 
Applications of cepstral techniques to speech analy- 
sis, speech recognition, noise analysis, machine diag- 
nostics, and cable diagnostics are discussed. Analysis 
and design of power cepstrum and complex cepstrum 
for signal detection and separation are presented. 
(Contains 250 citations and includes a subject term 
index and title list.) 


PC NO1/MF NO1 


General 


413,648 
N94-14660/2/GAR 

(Order as N94-14654/5/GAR, PC A15/MF 

A03) 
National Oceanic and Atmospheric Administration, 
Boulder, CO. Wave Propagation Lab. 
Radiometric Observations of Atmospheric Attenu- 
ation at 20.6 and 31.65 GHz: The Wave Propagation 
Laboratory Data Base. 
M. D. J , J. B. Snider, and E. R. Westwater. 1 
93, 19p 

In JPL, Proceedings of the Seventeenth NASA Propa- 
gation Experimenters Meeting (Napex 17) and the Ad- 
vanced Communications Technology Satellite (Acts) 
Propagation Studies Miniworkshop p 61-79. 


The National Oceanic and Atmospheric Administration 
(NOAA) Wave Propagation Laboratory (WPL) present- 
ly operates five dual-channel microwave radiometers, 
one triple-channel microwave radiometer, and one six- 
channel microwave radiometer. The dual-channel ra- 
diometers operate at ———— of 20.6 or 23.87 GHz 
and 31.4 or 31.65 GHz. The triple-channel radiometer 
operates at 20.6, 31.65, and 90.0 GHz. The six-chan- 
nel radiometer operates at to of 20.6, 31.65, 
52.85, 53.85, 55.45, and 58.8 GHz. Recent brightness 
temperature measurements and attenuation values 
from some of the above radiometers are presented. 
These radiometric measurements, taken in different 
locations throughout the world, have given WPL a di- 
verse set of measurements under a variety of atmos- 
pheric conditions. We propose to do a more complete 
attenuation analysis on these measurements in the 
future. In addition, a new spinning reflector was in- 
stalled recently for the dual-channel radiometer at the 
Platteville, Colorado site. This reflector will extend our 
measurement capabilities during precipating condi- 
tions. Locating the three-channel and portable dual- 
channel radiometers at or near Greeley, Colorado to 
support the Advanced Communications Technology 
Satellite (ACTS) program is discussed. 
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413,649 

DE93041272/GAR PC A02/MF A01 
University of Southern California, Los Angeles. Dept. 
of Electrical Engineering 

Multi-level data-flow architecture for signal and 
data processing applications. Final report. 
Progress rept. 

J. L. Gaudiot. 2 Sep 93, 6p DOE/ER/25043-T1 
Contract FG03-87ER25043 

Sponsored by Department of Energy, Washington, DC. 


A grant was awarded to us by the Department of 
Energy, Office of Energy Research, in May 1987 to 
support the design and performance analysis of a 
large grain data en multiprocessor system for nu- 
merical applications. The basic idea of the work is to 
apply the data-driven principles of execution at a more 
appropriate level than conventional “atomic” instruc- 
tions. For this purpose, a level such as that of vector 
operations was under study. This document repre- 
sents the final report concerning the results of the re- 
search supported by this _ The goals of the 

project entailed an analysis of Partial Differential Equa- 
tion solvers on data-driven environments, a preliminary 
design of our multi-level architecture, an in-depth study 
of some of the mechanisms of execution, and a design 
of the software environment. As enumerated in the 
original proposal, our work has yielded results in three 
different domain: Specifications of the application pro- 
grams; design of the general concepts of the architec- 
ture and simulation; implementation of a translating 
environment; and we discuss each of the above items 
and examine specific research results. 


PC A01/MF A01 


413,650 

N94-13682/7/GAR 
Massachusetts Univ., Amherst. 
High Speed All-Optical Networks. 

Final Report, 1 May 1989 - 1 Feb. 1993. 

|. Chiamtac. 1 Feb 93, 5p NAS 1.26:194384, UM- 
522746, NASA-CR-194384 

Contract NAG2-578 


An inherent problem of conventional point-to-point 
WAN architectures is that they cannot translate optical 
transmission bandwidth into comparable user avail- 
able throughput due to the limiting electronic process- 
ing speed of the switching nodes. This report presents 
the first solution to WOM based WAN networks that 
overcomes this limitation. The proposed Lightnet ar- 
chitecture takes into account the idiosyncrasies of 
WDM switching/transmission leading to an efficient 
and pragmatic solution. The Lightnet architecture 
trades the ample WDM bandwidth for a reduction in 
the number of processing stages and a simplification 
of each switching stage, leading to drastically in- 
creased effective network throughputs. 


413,651 
N94-13812/0/GAR PC A03/MF A01 
Jet Propulsion Lab., Pasadena, CA. 

Event Effects and Laser Simulation Studies. 
Q. Kim, H. Schwartz, K. Mccarty, J. Coss, and C. 
Barnes. 15 Aug 93, 24p NAS 1.26:194506, JPL- 
PUBL-93-23, NASA-CR-194506 
Contract NAS7-918 


The single event upset (SEU) linear energy transfer 
threshold (LETTH) of radiation hardened 64K Static 
Random Access Memories (SRAM’s) was measured 
with a picosecond pulsed dye laser system. These re- 
sults were compared with standard heavy ion acceler- 
ator (Brookhaven National Laboratory (BNL)) meas- 
urements of the same SRAM’s. With heavy ions, the 
LETTH of the H | HC6364 was 27 MeV-sq cm/ 
mg at 125 C compared with a value of 24 MeV-sq cm/ 
mg obtained with the laser. in the case of the second 
type of 64K SRAM, the IBM640ICRH no upsets were 


observed at 125 C with the highest LET ions used at 
BNL. In contrast, the pulsed dye laser tests indicated a 
value of 90 MeV-sq =—— at room temperature for 
the SEU-hardened IBM SRAM. No latchups or multiple 
SEU’s were observed on any of the SRAM’s even 
under worst case conditions. The results of this study 
suggest that the laser can be used as an inexpensive 
laboratory SEU prescreen tool in certain cases. 


413,652 

N94-14136/3/GAR 

Old Dominion Univ., Norfolk, VA. 
Performance Prediction Model for a Fault-Tolerant 
Computer during Recovery and Restoration. 

Ph.D. Thesis Report, 1 Jan. - 31 Dec. 1992. 

J. W. Stoughton, and R. A. Obando. Sep 93, 186p 
NAS 1.26:194490, NASA-CR-194490 

Contract NCC1-136 


The modeling and design of a fault-tolerant multi- 
processor system is addressed. In particular, the be- 
havior of the system during recovery and restoration 
after a fault has occurred is investigated. Given that a 
multicomputer system is designed using the Algorithm 
to Architecture to Mapping Model (ATAMM), and that a 
fault (death of a computing resource) occurs during its 
normal steady-state operation, a model is presented 
as a viable research tool for predicting the perform- 
ance bounds of the system during its recovery and res- 
toration phases. Furthermore, the bounds of the per- 
formance behavior of the system during this transient 
mode can be assessed. These bounds include: time to 
recover from the fault (t(sub rec)), time to restore the 
system (t(sub rec)) and whether there is a permanent 
delay in the system’s Time Between Input and Output 
(TBIO) after the system has reached a steady state. 
An implementation of an ATAMM based computer was 
developed with the Generic VHSIC Spaceborne Com- 
puter (GVSC) as the target system. A simulation of the 
GVSC was also written based on the code used in 
ATAMM Multicomputer Operating System (AMOS). 
The simulation is in turn used to validate the new 
model in the usefulness and accuracy in tracking the 
propagation of the delay through the system and pre- 
dicting the behavior in the transient state of recovery 
and restoration. The model is validated as an accurate 
method to predict the transient behavior of an ATAMM 
based multicomputer during recovery and restoration. 


PC A09/MF A02 


413,653 
N94-14383/1/GAR 
(Order as N94-14369/0/GAR, PC A16/MF 


A03) 
Jet Propulsion Lab., Pasadena, CA. 
Formal Functional Test Designs with a Test Repre- 
sentation Language. 
J. M. Hops. 15 Aug 93, 16p 
Contract RTOP 314-40- 41- Ot -03 
In Its the Telecommunications and Data Acquisition 
Report p 154-169. 


The application of the category-partition method to the 
test ign phase of hardware, software, or system 
test development is discussed. The method provides a 
formal framework for reducing the total number of pos- 
sible test cases to a minimum logical subset for effec- 
tive testing. An automatic tool and a formal language 
were developed to implement the method and produce 
the specification of test cases. 


413,654 
N94-14648/7/GAR 
(Order as N94-14618/0/GAR, PC A24/MF 
A04) 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 
Computational Control Workstation: Users’ Per- 


spectives. 

C. M. Roithmayr, T. M. Straube, and J. S. Tave. 15 
Feb 93, 15p 

In JPL, Proceedings of the Fifth NASA/NSF/DOD 
pa on Aerospace Computational Control p 
491- . 


A Workstation has been desi 
ae simulatin: Wy, motions o id and elastic multi- 

body systems. We examine “the orkstation from the 
point of view of analysts who use the machine in an 
industrial setting. Two aspects of the device distin- 
guish it from other simulation programs. First, one uses 
a series of windows and menus on a computer termi- 
nal, together with a keyboard and mouse, to provide a 
mathematical and trical description of the 
system under consideration. The second halimark is a 


ned and constructed for 





facility for animating simulation results. An assessment 
of the amount of effort required to numerically describe 
a system to the Workstation is made by comparing the 
process to that used with other multibody software. 
The apparatus for displaying results as a motion pic- 
ture is critiqued as well. In an effort to establish confi- 
dence in the algorithms that derive, encode, and solve 
equations of motion, simulation results from the Work- 
station are compared to answers obtained with other 
multibody programs. Our study includes measure- 
ments of computational speed. 


413,655 


N94-14716/2/GAR PC A08/MF A02 
Laboratoire d’Automatique et d’Analyse des Sys- 
temes, Toulouse (France). Equipe Outils et Logiciels 
pour la Communication. 

Methodes d’Execution et Machines Virtuelles Par- 
alleles pour I’implantation Distribuee du 

de Programmation Parallele LCS (Execution 

ods, and Parallel Virtual Machines for Distributed 
implementation of the LCS Parallel Programming 


Language). 

Ph.D. Thesis. 

T. Lesergent. 1993, 161p LAAS-93032, ETN-93- 
94365 

Text in French. 


The implementation of a high level parallel program- 
ming language on paraliel physical machines with 
ey or distributed memory is considered. The lan- 

~s support of the study, LCS, combines the high 
ea concepts of the functional oe Standard 
ML, and the CCS as paradigm. 
The operational semantics of LCS is defined by an ab- 
stract machine. The LCS compiler produces code for a 
virtual machine that implements this abstract machine. 
The parallel virtual machine is designed as a small 
number of elementary virtual sequential machines 
which share all the objects built in a heap. The main 
contributions concern the management of the shared 
memory and the management of the processes. The 
management of the shared heap uses a garbage col- 
lector executed on parallel on elementary machines, 
incrementally with computations on each of them. An 
original mechanism of scan credit, and distributed al- 
gorithms for allocations, lead to a total cooperation be- 
tween machines. On target machines with distributed 
memory, the heap is built by the distributed shared vir- 
tual memory technique, efficiently integrated with the 
garbage collector by the use in both cases of access 
protections on memory pages. The number of the LCS 
processes can be very high and may quickly vary. The 
management of processes is distributed between the 
elementary machines. A load balanc — algorithm, 
based on dynamic bounds, was desig! Its proper- 
ties are proved, and the results confirmed by simula- 
tion. The implementation shows the qualities of the 
parallel garbage collector designed. 


413,656 


N94-15443/2/GAR PC A05/MF A01 
Computational Logic, Inc., Austin, TX. 

Formal yy ~~ for the Specification and Verifi- 
— of Synchronous and Asynchronous Cir- 
cu 

Final Report. 

D. M. Russinoff. Sep 93, 89p NAS 1.26:191509, 
NASA-CR-191509 

Contracts NAS1-18878, RTOP 505-64-10-13 


A formal hardware description language for the intend- 
ec application of verifiable asynchronous communica- 
tion is described. The language is developed within the 
logical framework of the m system of Boyer and 
Moore and is based on the event-driven behavioral 
model of VHDL, including the basic VHDL signal prop- 
agation mechanisms, the notion of simulation deltas, 
and the VHDL simulation cycle. A core subset of the 
ge corresponds closely with a subset of VHDL 
is adequate for the realistic gate-level modeling of 
both combinational and sequential circuits. Various ex- 
tensions to this subset provide means for convenient 
expression of behavioral circuit specifications. 


413,657 
N94-15595/9/GAR 
(Order as N94-15552/0/GAR, PC A99/MF 
A06) 


National Aeronautics and Administration, 
Greenbelt, MD. Goddard Space Flight Center. 


COMPUTERS, CONTROL & INFORMATION THEORY 
Computer Hardware 


U NASA/DOSE Laser R System 
pgrading anging 


Computers. 
R. L. Ricklefs, J. Cheek, P. J. Seery, K. S. 
Emenheiser, and W. P. Hanrahan. Jun 93, 6p 
In Its Eighth international Workshop on Laser Ranging 
Instrumentation 6 p. 


Laser ranging systems now managed by the NASA Dy- 
namics of the Solid Earth (DOSE) and operated by the 
Bendix Field Engineering Corporation, the University of 
Hawaii, and the University of Texas have produced a 
wealth on interdisciplinary scientific data over the last 
three decades. Despite upgrades to the most of the 
ranging station subsystems, the control computers 
remain a mix of 1970’s vintage minicomputers. These 
encompass a wide range of vendors, operating sys- 
tems, and languages, making hardware and software 
support increasingly difficult. Current technology 
allows replacement of controller computers at a rela- 
tively low cost while maintaining excellent processing 
power and a friendly operating environment. The new 
controller systems are now being designed using IBM- 
PC-compatible 80486-based microcomputers, a real- 
time Unix oa system (LynxOS), and X-windows/ 
Motif IB, and interfaces have been chosen. This 
design supports minimizing short and long term costs 
by relying on proven standards for both hardware and 
software components. Currently, the project is in the 
design and prototyping stage with the first systems tar- 
geted for production in mid-1993. 
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N94-15596/7/GAR 
(Order as N94-15552/0/GAR, PC A99/MF 


A06) 
Bendix Field Engineering Corp., Seabrook, MD. 
HP U Operational Streamlining. 
D. R. , K. S. Emenheiser, W. P. Hanrahan, D. 
Mccoliums, and P. J. Seery. Jun 93, 8p 
In NASA. Goddard Space igh it Center, Eighth Inter- 
— Workshop on Laser Ranging Instrumentation 

p. 


New computer technology and resources must be suc- 
cessfully integrated into CDSLR station operations to 
manage new complex operational tracking require- 
ments, support the on site production of new data 
products, support ongoing station performance im- 
provements, and to su new station communica- 
tion requirements. The NASA CDSLR Network is in the 
process of upgrading station computer resources with 
HP UNIX workstations, designed to automate a wide 
range of operational station requirements. The primary 
HP upgrade objective was to relocate computer inten- 
sive data system tasks from the controller computer to 
a new advanced computer environment igned to 
meet the new data system requirements. The HP UNIX 
environment supports fully automated real time data 
communications, data management, data processing, 
and data quality control. Automated data compression 
procedures are used to improve the efficiency of sta- 
tion data communications. In addition, the UNIX envi- 
ronment supports a number of semi-automated techni- 
cal and administrative operational station tasks. The x 
window user interface ates multiple simultane- 
ous color graphics displays, providing direct operator 
visibility and control over a wide range of operational 
station functions. 
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N94-15640/3/GAR PC A06/MF A02 
Prairie Observatory, Urbana, IL. College of Engineer- 
ing and Architecture. 

Fault Handling Schemes in Electronic S 

with Specific Application to Radiation T: 

and VLSI Design. 

Final Report, 3 Jan. 1989 - Oct. 1993. 

J. O. Attia. Oct 93, 106p NAS 1.26:194559, NASA- 
CR-194559 

Contract NAG9-337 


Naturally occurring space radiation particles can 
produce transient and permanent changes in the elec- 
trical pr of electronic devices and systems. In 
this work, the transient radiation effects on DRAM and 
CMOS SRAM were considered. In addition, the effect 
of total ionizing dose radiation of the switching times of 
CMOS logic gates were investigated. Effects of tran- 
sient radiation on the column and cell of MOS dynamic 
memory cell was simulated using SPICE. It was found 
that the critical charge of the bitline was higher than 
that of the cell. In addition, the critical charge of the 
combined cell-bitline was found to be dependent on 
the gate of the access transistor. In addition, 
the effect of total ionizing dose radiation on the switch- 
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ing times of CMOS logic gate was obtained. The re- 
sults of this work indicate that, the rise time of CMOS 
logic gates increases, while the fall time decreases 
with an increase in total ionizing dose radiation. Also, 
by increasing the size of the P-channel transistor with 
respect to that of the N-channel transistor, the propa- 
gation delay of CMOS logic gate can be made to de- 
crease with, or be independent of an increase in total 
ionizing dose radiation. Furthermore, a method was 
developed for replacing polysilicon feedback resist- 
ance of SRAMs with a switched capacitor network. A 
switched capacitor SRAM was implemented using 
MOS Technology. The critical change of the switched 
capacitor SRAM has a very large critical charge. The 
results of this work indicate that switched capacitor 
SRAM is a viable alternative to SRAM with polysilicon 
feedback resistance. 
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PAT-APPL-8-073 018/GAR PC NO3/MF A04 

National Aeronautics and Space Administration, Pasa- 

dena, CA. Pasadena Office. 

ne Terminal-Attractor Based Neural Asso- 
with Adaptive Threshold. 

7] ication. 

H. Liu, J. Barhen, N. H. Farhat, and C. Wu. Filed 7 

Jun 93, 66p N94-15958/9 

Contract NAS7-918 

This Government-owned invention available for U.S. li- 

censing and, possibly, for foreign licensing. Copy of 

application available NTIS. 


A unipolar terminal-attractor based neural associative 
memory (TABAM) system with adaptive threshold for 
perfect convergence is presented. By adaptively set- 
ting the threshold values for the dynamic iteration for 
the unipolar binary neuron states with terminal-attrac- 
tors for the purpose of reducing the spurious states in 
a Hopfield neural network for associative memory and 
using the inner product approach, perfect conver- 
gence and correct retrieval is achieved. Simulation is 
completed with a small number of stored states (M) 
and a small number of neurons (N) but a large M/N 
ratio. An experiment with optical exclusiv logic 
operation using LCTV SLMs shows the feasibility of 
optoelectronic implementation of the models. A com- 
plete inner-product TABAM is implemented using a PC 
for calculation of adaptive threshold values to achieve 
a unipolar TABAM (UIT) in the case where there is no 
crosstalk, and a crosstalk model (CRIT) in the case 
where crosstalk corrupts the desired state. 
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PB94-852571/GAR 
NERAC, Inc., Tolland, CT. 
Erasable Programmable Read 
(Latest citations from the U.S. Patent 
File with Exemplary Claims). 
Published Sear: . 
Oct 93, 188 citations minimum 
Updated with each order. Su s PB86-868429. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


PC NO1/MF NO1 
Memories. 


The bibliography contains citations of selected patents 
concerning the design, fabrication, and applications of 
erasable programmable read-only eeny ~ | (EPROM) 
devices. Electrically and light-erasable EPROMs are 
included, and erasure error detection and prevention 
methods are presented. applications include use in 
metering and control equipment, and data recording 
devices. (Contains a minimum of 188 citations and in- 
cludes a subject term index and title list.) 
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PB94-858941/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

Memories. (Latest citations from the NTIS 
Database). 


Published Search®). 

Dec 93, 199 citations minimum 

Updated with each order. Supersedes PB87-852364. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations concerning the de- 
velopment of optical memories for data storage. Per- 
formance and applications studies of optical storage 
devices are also considered, including holographic 
storage. (Contains a minimum of 199 citations and in- 
cludes a subject term index and title list.) 
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GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 


- (Latest citations from The Computer 
Published Search®). 
Dec 93, 81 citations minimum 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations a col- 
laborative effort between the Environmental Protec- 
tion Agency (EPA) and private industry to reduce elec- 
trical power consumed by personal computers and re- 
lated peripherals. Manufacturers complying with EPA 
guidelines are officially r ed by award of a spe- 
cial Energy Star logo, and are referred to in official doc- 
uments as a vendor of green computers. (Contains a 
minimum of 81 citations and includes a subject term 
index and title list.) 


413,664 
'73/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 
Futurebus: 32-Bit Data Bus. (Latest citations from 
). 


Published 

Dec 93, 169 citations minimum 

Updated with each order. Supersedes PB93-882934. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 

The ey contains citations concerning the de- 
velopment and implementation of the 32-bit backplane 
bus, Futurebus, Soe by the Institute of Electrical 
and Electronics Engineers (IEEE) as a standard. Cach- 
ing mechanisms, comparisons with other high-per- 
formance data buses, and systems architectures using 
Futurebus are among the topics discussed. General 
descriptions of the bus and the development of the Fu- 
turebus project are also discussed. (Contains a mini- 
mum of 169 citations and includes a subject term index 
and title list.) 
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PB94-860160/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

Database ——- (Latest citations from the 


Published Searc 

Dec 93, 165 citations minimum 

Updated with each order. Supersedes PB93-853174. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 

The bibliography contains citations concerning the de- 
velopment and use of database machines in a variety 
of database management systems. Topics include re- 
lational database structures, data organization, data 
languages, and data storage structures. Performance 
analyses of specific systems are also included. (Con- 
tains a minimum of 165 citations and includes a sub- 
ject term index and title list.) 
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77/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 
Random Access Memories. (Latest cita- 


Updated with each order. Supersedes PB93-854891. 
| nee in part . National Technical information 
Service, Springfield, V. 


’ 


The —~% + contains citations of selected patents 

and fabrication of dynamic 
random LL. memories (DRAM). Patents are includ- 
ed for integrated circuit architectures, sense and re- 
fresh circuitry, and cell design and testing. Memory 
error detection and correction methods, and fault-tol- 
erant devices are discussed. (Contains 250 citations 
and includes a subject term index and title list.) 


413,667 
'7/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 


Smart Cards. (Latest citations from The Computer 

Database). 

Published Search®. 

Dec 93, 241 citations minimum 

Updated d with each order. Supersedes PB93-865780. 

pees in part x * National Technical Information 
Service, Springfield, V 
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The bibliography contains citations concerning the de- 
a eee, and introduction of smart 
cards. Cita discuss placement of the microchip on 
re plastic curds, display screens, smart card readers, 
and telephone systems designed to be used with 
smart cards. Uses in credit cards and in computer net- 
work security, and telephone security systems are also 
explored. Ex with smart cards in Europe is 
presented. (Contains a minimum of 241 citations and 
includes a subject term index and title list.) 
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PB94-860905/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 
Supercomput Market — (Latest cita- 


Dec 93, 209 citations minimum 

Updated with each order. Supersedes PB93-866580. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations concerning market 
trends and demand forecasting for supercomputers 
and related services and products. Among the topics 
presented are overseas markets and competition, in- 
cluding Japanese development efforts, software avail- 

ability, seed tho une Gf euparetnenden 's by specific com- 
panies. Efforts to develop equipment to fill market 
gaps are also discussed. Considerable attention is 
given to superminicomputers and low-end supercom- 
puters. Citations pertaining specifically to supermicro- 
computers are excluded. (Contains a minimum of 209 
citations and includes a subject term index and title 
list.) 


Computer Software 
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DE93012654/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 
Parallel hashed oct-tree N-body a 
M. S. Warren, and J. K. Salmon. 29 Mar 93, 22p LA- 
UR-93-1244, CONF-931115-3 
Contract W-7405-ENG-36 
Supercomputing conference on ta pee 

ing and communications, P: ind, OR (Un (United 
States), 15-19 Nov 1993. Sponsored by Department of 
Energy, Washington, DC. 


We report on an efficient adaptive N-body method 
which we have recently designed and implemented. 
The algorithm computes the forces on an arbitrary dis- 
tribution of bodies in a time which scales as N N 
with particle number. The accuracy of the force ca’ 
lations is analytically bounded, and can be adjusted via 
a user defined parameter between a few percent rela- 
tive accuracy, down to machine arithmetic accuracy. 
Instead a to indicate the topology of the 
tree, we identify each possible cell with a key. The 

of keys into memory locations is achieved via 
a hash table. This allows us to access data in an effi- 
cient manner across multiple processors using a virtu- 
al shared memory model. Performance of the parallel 
program is measured on the 512 processor intel 
Touchstone Delta system. We also comment on a 
ae ra applications which can benefit 
from application of type of algorithm. 
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DE93012841/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

in PUMA. 


A. B. , and S. R. Wheat. 1993, 26p SAND- 
93-0935C, CONF-931115-5 

Contract ACO04-76DP00789 

Supercomputing conference on performance 
pone ogee communications, P: , OR (United 
States), 15-19 Nov oa Sponsored by Department of 
Energy, Washington, DC 


This paper prowdes an overview ofthe message pass 

OP tnestieeticente Sera Sonne 

weve) phpeeee ay chitecture). 

od, User man Riohaeaiias auae ata 
an opening in the address space of an application 
process. Once an application process has established 
a portal, other processes can write values into the 
SS eee 
operation. Because messages are written directly into 
the address space of the receiving process, there is 


not need to buffer messages in the PUMA kernel. This 
simplifies the design of the kernel, increasing its reli- 
ability and portability. Moreover, because messages 
are mapped directly into the address space of the ap- 
plication process, the application can manage the 
messages that it receives without needing direct sup- 
port from the kernel. 
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DE93015024/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 
Visualization environment for supercomputing- 
based applications in computational mechanics. 

C. J. Paviakos, L. A. Schoof, and J. F. Mareda. 1993, 
19p SAND-93-0917C, CONF-931115-7 

Contract ACO04-76DP00789 

Supercomputing conference on high performance 
computing and communications, Portland, OR (United 
States), 15-19 Nov 1993. Sponsored by Department of 
Energy, Washington, DC. 


In this paper, we characterize a visualization environ- 
ment that has been designed and prototyped for a 
large community of scientists and engineers, with an 
emphasis in superconducting-based computational 
mechanics. The proposed environment makes use of 
a visualization server concept to provide effective, 
interactive visualization to the user’s desktop. Benefits 
of using the visualization server approach are dis- 
cussed. Some thoughts regarding desirable features 
for visualization server hardware architectures are also 
addressed. A brief discussion of the software environ- 
ment is included. The paper concludes by summarizing 
certain observations which we have made regarding 
the implementation of such visualization environ- 
ments. 
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DE93016510/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Refining a triangulation of a planar straight-line 
graph to eliminate large 

S. A. Mitchell. 13 May 93, 22p SAND-93-1392C 
Contract AC04-76DP00789 

Meeting of the Institute of Electrical and Electronics 
Engineers Foundation of Computer Science (34th), 
Palo Alto, CA (United States), 3-5 Nov 1993. Spon- 
sored by Department of Energy, Washington, DC. 


Triangulations without large angles have a number of 
applications in numerical analysis and computer 
graphics. In particular, the convergence of a finite ele- 
ment calculation depends on the largest angle of the 
triangulation. Also, the running time of a finite element 
calculation is dependent on the triangulation size, so 
having a triangulation with few Steiner points is also 
important. Bern, Dobkin and Eppstein pose as an open 
problem the existence of an algorithm to triangulate a 
planar straight-line graph (PSLG) without large angles 
using a polynomial number of Steiner points. We solve 
this problem by showing that any PSLG with (upsilon) 
vertices can be triangulated with no angle larger than 
7(pi)/8 by adding O((upsilon)(sup 2)log (upsilon)) 
Steiner points in O((upsilon)(sup 2) log(sup 2) (upsil- 
on)) time. We first triangulate the PSLG with an arbi- 
trary constrained triangulation and then refine that tri- 
angulation by adding additional vertices and . 
Some PSLGs require (Omega)((upsilon)(sup 2)) 
Steiner points in any triangulation achieving any larg- 
est angle bound less than (pi). Hence the number of 
Steiner points added by our algorithm is within a log 
(upsilon) factor of worst case optimal. We note that our 
refinement algorithm works on arbitrary triangulations: 
Given any triangulation, we show how to refine it so 
that no angle is larger than 7(pi)/8. Our construction 
adds O(nm+nplog m) vertices and runs in time 
O(nm-+nplog m) log(m+ p)), where n is the number of 
edges, m is one plus the number of obtuse angles, and 
Pp is one plus the number of holes and interior vertices 
in the original triangulation. A previously considered 
problem is refining a constrained triangulation of a 
simple polygon, where p = 1. For this problem we add 
O((upsilon)(sup 2)) Steiner points, which is within a 
constant factor of worst case optimal. 
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DE93018000/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 





ae rendering of 3D scalar and vector fields at 
R. Crawfis, N. Max, B. Becker, and B. Cabral. Apr 
93, 11p UCRL-JC-113639, CONF-931115-9 

Contract W-7405-ENG-48 

Supercomputing conference on high performance 
computing and communications, Portland, OR (United 
States), 15-19 Nov 1993. Sponsored by Department of 
Energy, Washington, DC. 


Simulation of complex 3-dimensional phenomena data 
sets which are hard to comprehend using conventional 
2-dimensionally oriented visualization tools. One way 
to overcome this limitation is to employ various volume 
visualization techniques. While early volume visualiza- 
tion techniques worked well on simple scalar volumes 
they failed to exploit frame buffer hardware capabilities 
and handle higher order data such as vector field. 
Work at Lawrence Livermore National Laboratory has 
centered on developing new techniques and extending 
existing techniques. 
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DE93018091/GAR PC AO02/MF A01 
Lawrence Livermore National Lab., CA. 

Vectorized presentation-level services for scien- 
tific distributed applications. 

L. C. Stanberry, M. L. Branstetter, and D. M. Nessett. 
Mar 93, 9p UCRL-JC-113319, CONF-931115-10 
Contract W-7405-ENG-48 

Supercomputing conference on high performance 
computing and communications, Portland, OR (United 
States), 15-19 Nov 1993. Sponsored by Department of 
Energy, Washington, DC. 


The use of heterogeneous distributed systems is a 
promising approach to significantly increase computa- 
tional performance of scientific applications. However, 
one key to this strategy is to minimize the percentage 
of time spent by an application moving data between 
machines. This percentage is composed of two parts: 
(1) the time to translate data between the formats used 
on different machines, and (2) the time to move data 
over the network that interconnects the machines. 
Previous work suggests that data format conversion 
activity, generally known as presentation-level serv- 
ices, is by far the more costly of the two. In this paper 
we describe how vectorization can be used to improve 
presentation-level performance in scientific applica- 
tions by one or two orders of magnitude over the con- 
ventional approach. While others have recognized the 
advantages of vectorized data format conversion, we 
describe how to automate this process so that an ap- 
plication programmer need not explicitly call vectoriza- 
tion routines. We explore the impact of presentation- 
level vectorization on software portability, program- 
ming efficiency and protocol standards. We compare 
our performance results with those of two other popu- 
lar distributed application programming tools and then 
summarize the lessons we have learned during the 
course of our research. 
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DE93018098/GAR PC A02/MF A01 
Seattle City Light Dept., WA. Office of Conservation. 
Radiosity algorithms using higher order finite ele- 
ment methods. 

R. Troutman, and N. Max. 1 Aug 93, 6p UCRL-JC- 
113527, CONF-930881-4 

Contract W-7405-ENG-48 

Siggraph ‘93: special interest group on graphics con- 
ference, Anaheim, CA (United States), 2-6 Aug 1993. 
Sponsored by Department of Energy, Washington, DC. 


Many of the current radiosity algorithms create a 
piecewise constant approximation to the actual radio- 
sity. Through interpolation and extrapolation, a contin- 
uous solution is obtained. An accurate solution is 
found by ——s the number of patches which de- 
scribe the scene. This has the effect of increasing the 
computation time as well as the memory requirements. 
By using techniques found in the finite element 
method, we can incorporate an interpolation function 
directly into our form factor computation. We can then 
use less elements to achieve a more accurate solu- 
tion. Two algorithms, derived from the finite element 
method, are described and analyzed. 
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DE93018792/GAR PC A02/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
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— combine on mesh architectures with worm- 
r q 

M. Barnett, R. Littlefield, D. G. Payne, and R. van de 
Geijn. Apr 93, 8p PNL-SA-22002, CONF-9304200-1 
Contract ACO6-76RL01830 

International parallel processing symposium (7th), 
Newport Beach, CA (United States), 13-16 Apr 1993. 
Sponsored by Department of Energy, Washington, DC. 


Several algorithms are discussed for implementing 
global combine (summation) on distributed memory 
computers using a two-dimensional mesh interconnect 
with wormhole routing. These include algorithms that 
are asymptotically optimal for short vectors (ttogip)) 
for p processing nodes) and for long vectors (O(n) for n 
data elements per node), as well as hybrid algorithms 
that are superior for intermediate n. Performance 
models are developed that include the effects of link 
conflicts and other characteristics of the underlying 
communication system. The models are validated 
— experimental data from the intel Touchstone 
DELTA computer. Each of the combine algorithms is 
shown to be superior under some circumstances. 
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DE93019566/GAR PC A02/MF A01 
Argonne National Lab., IL. 

Parallel bandreduction and tridiagonalization. 

C. Bischof, X. Sun, and M. Marques. 1993, 8p ANL/ 
MCS/CP-80518, CONF-930331-15 

Contract W-31109-ENG-38 

Society for Industrial and Applied Mathematics (SIAM) 
conference on parallel processing for scientific com- 
puting (6th), Norfolk, VA (United States), 21-24 Mar 
— by Department of Energy, Washing- 
ton, DC. 


This paper presents a parallel implementation of a 
blocked band reduction algorithm for symmetric matri- 
ces suggested by Bischof and Sun. The reduction to 
tridiagonal or block tridiagonal form is a special case of 
this algorithm. A blocked double torus wrap mapping is 
used as the underlying data distribution and the so- 
called WY representation is employed to represent 
block nal transformations. Preliminary per- 
formance results on the intel Delta indicate that the 
algorithm is well-suited to a MIMD computing environ- 
ment and that the use of a block approach significantly 
improves performance. 
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DE93040157/GAR 

Los Alamos National Lab., NM. 
Fast data parallel gon rendering. 

F. A. Ortega, and C. D. Hansen. 1993, 13p LA-UR- 
93-3173, CONF-931115-11 

Contract W-7405-ENG-36 

Supercomputing conference on high performance 
computing and communications, Portland, OR (United 
States), 15-19 Nov 1993. Sponsored by Department of 
Energy, Washington, DC. 


This paper describes a parallel method for polygonal 
rendering on a massively parallel SIMD machine. This 
method, based on a simple shading model, is targeted 
for applications which require very fast polygon render- 
ing for extremely large sets of polygons such as is 
found in many scientific visualization applications. The 
algorithms described in this paper are incorporated 
into a library of 3D graphics routines written for the 
Connection Machine. The routines are implemented 
on both the CM-200 and the CM-5. This library enables 
a scientists to display 3D shaded polygons directly 
from a parallel machine without the need to transmit 
huge amounts of data to a post-processing rendering 
system. 


PC A03/MF A01 
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DE93040206/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 
Object-oriented DFD models to present the func- 
tional and behavioral views. 

A. Maxted. Jun 93, 18p SAND-93-0940 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 


An object-oriented methodology is presented that is 
based on two sets of Data Flow Diagrams (DFDs): one 
for the functional view, and one for the behavioral 
view. The functional view presents the information flow 
between shared objects. These objects map to the 
classes identified in the structural view (e.g., Informa- 
tion Model). The behavioral view presents the flow of 
information between control components and relates 
these components to their state models. Components 
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appearing in multiple views provide a bridge between 
the views. The top-down hierarchical nature of the 
DFDs provide a needed overview or road map through 
the software system. (ERA citation 18:034679) 
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DE93040207/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 
Proposal for reverse engineering CASE tools to 
support new software development. 
A. Maxted. Jun 93, 12p SAND-93-0941 
Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 


Current CASE technology provides sophisticated dia- 
gramming tools to generate a software design. The 
design, stored internal to the CASE tool, is a to 
the code via code generators. There are several limita- 
tions to this technique: (1) the portability of the ign 
is limited to the portability of the CASE tools, and (2) 
the code — offer a clumsy link between 
design and code. The CASE tool though valuabie 
during design, becomes a hindrance during implemen- 
tation. Frustration frequently causes the CASE tool to 
be abandoned during implementation, permanently 
severing the link between design and code. Current 
CASE stores the design in a CASE internal structure, 
from which code is generated. The technique present- 
ed herein suggests that CASE tools store the system 
knowledge directly in code. The CASE support then 
switches from an emphasis on code generators to em- 
ploying state-of-the-art reverse engineering tech- 
niques for document generation. Graphical and textual 
descriptions of each software component (e.g., Ada 
Package) may be generated via reverse engineering 
techniques from the code. These reverse engineered 
descriptions can be merged with system over-view dia- 
grams to form a top-level design document. The result- 
ing document can readily reflect changes to the soft- 
ware components by automatically generating new 
component descriptions for the changed components. 
The proposed auto documentation technique facili- 
tates the document upgrade task at later stages of de- 
velopment, (e.g., design, implementation and delivery) 
by using the component code as the source of the 
component descriptions. The CASE technique pre- 
sented herein is a unique application of reverse engi- 
neering techniques to new software systems. This 
technique contrasts with more traditional CASE auto 
code generation techniques. (ERA citation 18:034680) 
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DE93040655/GAR 

Oak Ridge National Lab., TN. 
Measuring the effects of thread placement on the 
Kendall Square KSR1. 

T. D. Wagner, E. Smirni, A. W. Apon, M. Madhukar, 
and L. W. Dowdy. Aug 93, 29p ORNL/TM-12462 
Contract ACO05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


PC A03/MF A01 


This paper describes a measurement study of the ef- 
fects of thread placement on memory access times on 
the Kendall Square multiprocessor, the KSR1. The 
KSR1 uses a conventional shared memory program- 
ming model in a distributed memory architecture. The 
architecture is based on a ring of rings of 64-bit supers- 
calar microprocessors. The KSR1 has a Cache-Only 
Memory Architecture (COMA). Memory consists of the 
local cache memories attached to each processor. 
Whenever an address is accessed, the data item is 
automatically copied to the local cache memory 
module, so that access times for subsequent refer- 
ences will be minimal. Experiments run on the KSR1 
across a wide variety of thread configurations show 
that shared memory access is accelerated through 
strategic placement of threads which share data. The 
results indicate strategies for improving the perform- 
ance of applications programs, and illustrate that 
KSR1 memory access times can remain nearly con- 
stant even when the number of participating threads 
increases. 


413,682 


DE93041337/GAR PC A03/MF A01 
University of Southern California, Los Angeles. Dept. 
of Electrical Engineering. 

USC macro data-flow simulator. Technical 

N. Yoo, and J. L. Gaudiot. 11 Oct 89, 35p DOE/ER/ 
25043-T2 

Contract FG03-87ER25043 

Sponsored by Department of Energy, Washington, DC. 
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neat poms Menage on ey Adley ad 
light, parallel processing comes into play for high per- 
formance calculation. Conventional von Neumann 
computation show difficulty because of its single 
threadness. Many hybrid models have been proposed; 
they are reviewed, leading to the macro data-flow 
model. This macro data-flow is a scheme having a mul- 
tilevel of model of execution which higher model is a 
data-flow and lower level is von Neumann. Par- 
should be carefully done. A simple simulator 
has been developed, executing a macro data-flow 
graph. Micro instructions within a macro actor can 
data from higher 
data-flow level. Architectural description of this simula- 
tor and some special actors supporting this hybrid 
model are discussed. Details of instructions are ex- 
plained as user reference manual, including sample 
—— and statistic gathering methods. In addition 
hardware simulator, a graph simulator was de- 
veloped for simple execution of data-flow graph with- 
out resource limit of hardware details. 


_ PC A03/MF A01 


Parallel Algorithm for Ray-Traced 
Volume 
Final Report. 
K. Ma, J. S. Painter, C. D. Hansen, and M. F. Krogh. 
Aug 93, 32p NAS 1.26:191520, ICASE-93-59, NASA- 
CR-191520 
Contracts NAS1-19480, RTOP 505-90-52-01 
Sponsored in Part by NSF. 


This paper presents a divide-and-conquer ray-traced 


nection Machine CM-5, and 
networked workstations. This algorithm distributes 
both the data and the computations to individual proc- 
essing units to achieve fast, high-quality renderi 
igh-resolution data. The volume data, once distribut- 
, is left intact. The processing nodes perform local 
ray tracing of their subvolume concurrently. No com- 
munication between processing units is needed during 
this locally ray-tracing process. A subimage is generat- 
ed by each processing unit and the final image is ob- 
tained by compositing subimages in the proper order, 
which can be determined a priori. Test results on both 
the CM-5 and a group of networked workstations dem- 
onstrate the practicality of our rendering algorithm and 


compositing method. 


PC A03/MF A01 


N. F. Rouquette, S. A. Chien, and L. Charest. A 

92, 19p NAS 1.26:194505, JPL-PUBL-92-23, NASA- 
CR-194505 

Contract NAS7-918 


EDSE (event-driven simulation engine), a model- 
based event-driven simulator implemented for 
SELMON, a tool for sensor selection and anomaly de- 
tection in real-time monit is described. The simu- 
lator is used in conjunction with a causal model to pre- 
dict future behavior of the model from observed data. 
The behavior of the causal model is interpreted as 
equivalent to the behavior of the physical system being 
modeled. An overview of the functionality of the simu- 
lator and the model-based event-driven simulation par- 
adigm on which it is based is provided. Included are 
high-level descriptions of the following key properties: 
event consumption and event creation, iterative simu- 
lation, synchronization and filtering of monitoring data 
from the physical system. Finally, how EDSE stands 
with respect to the relevant open issues of discrete- 
event and model-based simulation is discussed. 


413,685 

N94-13837/7/GAR PC A04/MF A01 
Defence Research Establishment, Ottawa (Ontario). 
Dreo ELINT Browser Utility (DEBU) Reference 


B. Ford, and D. Jones. Apr 92, 70p DSIS-92-03900, 
DREO-RN-1130, CTN-93-60795 


An electronic intelligent database browsing tool called 
DEBU has been developed that allows databases 
such as ELP, Kilti EWIR, and AFEWC to be re- 
viewed and analyz: trom a user-friendly environment 
on a personal computer. DEBU’s basic function is to 
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allow users to examine the contents of user-selected 
subfiles of user-selected emitters of user-selected da- 
tabases. DEBU ai this functionality with sup- 
port for selecting ( ) and combining subsets of 
emitters by user-selected attributes such as name, pa- 
rameter type, or parameter value. DEBU provides fa- 
cilities for examining ams and x-y plots of se- 
lected parameters, for doing ambiguity analysis and 
mode level analysis, and for generating and printing a 
variety of reports. A manual is provided for users of 
DEBU, including descriptions and illustrations of 
menus and windows. 


413,686 
N94-13858/3/GAR 

eistne Peemensien tem Retevense Manual 
H. A. Parliament. Apr 92, 52p DSIS-93-00350, CTN- 
93-60756 


The library routines available to programmers develop- 
ing software for the VMEC30 board in the Adaptive 
Signal Processing Testbed are described. The various 
routines are grouped into the following categories: 
general digital signal processing (DSP) functions, in- 
cluding Fourier transform calculations, power spec- 
trum estimation, and filter calculations; routines avail- 
able for performing DSP functions on the VMEC30 
board or any other TMS320C30 based processing 
board; VME executive functions such as memory 
allocation, initialization, device driver interfaces, inter- 
rupt handling, interprocessor communications, and 
format conversion; and VMEC30 host/interface func- 
tions including downloading code, starting programs, 
resetting the VMEC30, and performing data and 
command processing functions. 
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413,687 
N94-13860/9/GAR PC A03/MF A01 
ing Research Council of Canada, Ottawa (Ontar- 
io). 
Distributed, Visual Object System Using Aggrega- 
tion with a Local \ 
D. M. ion. Oct 92, 38p IME-MET-TR-007, NRCC- 
35853, CTN-93-60834 
A design for a distributed object system is described. 
Active objects are used to group other objects. Ob- 
jects in the group may share specialized behavior and 
may reference each other by name. The distributed 
system is in Audition, an object oriented 
language that extends the theatrical paradigm of per- 
a - stages introduced in ae apd pe In 
ition, Stages aggregate other obj and manage 
local namespaces; in Distribut od Auction they are also 
active objects. S' op ot ey te 
can be members of a group of objects defined on an- 
other stage. Soto ry rime 
on a network, thus, providing a partitioned na- 
Si threads and a 
queue of incoming messages. A potential intelligent 
simulation application is an air traffic control system. 


413,688 

N94-13921/9/GAR PC A03/MF A01 
Research Inst. for Advanced Computer Science, Mof- 
fett Field, CA. 

Efficient, Massively Parallel Eigenvalue Computa- 


Y. Huo, and R. Schreiber. Jan 93, 17p NAS 
1.26:194289, RIACS-TR-93-02, NASA-CR-194289 
Contracts NAS2-13721, NSF CDA-91-21709 


In numerical simulations of disordered electronic 


tron in the presence of a random potential. An effort to 
implement a matrix diagonalization routine for real 
symmetric dense matrices on massively parallel SIMD 
computers, the Maspar MP-1 and MP-2 systems, is de- 
scribed. Results of numerical tests and timings are 
also presented. 


413,689 

N94-13944/1/GAR 
ied Silicon, Inc., Ottawa (Ontario). 
C30 Software 

H. A. Parliament. Sep 92, 1 

CTN-93-60757 


The VMEC30 board is a VME bus based processing 
board based on the TMS320C30 Signal Proces- 
sor. A self-contained and self. course is present- 
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Tutorial Manual. 
DSiS-93-00351, 


ed for learning how to develop software for the 
VMEC30 board. The tutorial starts with an overview of 
the VMEC30 hardware, including a memory map of the 
board and some important registers. The areas of 
memory that are usable for programs are outlined. The 
host utilities available for communicating with the 
VMEC30 monitor are reviewed, with some information 
on the monitor commands as well as an example of 
downloading and running code. The Texas Instru- 
ments development tools are then described, detailing 
the compile/link procedure for software and the use of 
the simulator. An overview of the VMEC30 library rou- 
tines available for use is presented, followed by a sec- 
tion on simple programming examples. Helpful hints 
and programming tips for developing software on the 
board are included. 


413,690 
N94-13990/4/GAR PC A02 
Applied Silicon, Inc., Ottawa (Ontario). 
Demonstration and Ac: Test Plan for Real- 
Time Excision Software on the Adaptive Signal 
Processing Testbed. 

H. A. Parliament. 20 Mar 92, 9p DSIS-93-00275, 
CTN-93-60813 

Contract DREO-W7714-0-9504 


The functions to be demonstrated for the acceptance 
test for the real-time excision software component on 
the Adaptive Signal Processing Testbed are de- 
scribed. A script outlines the steps to be performed in 
the demonstration and describes the expected results. 
A check list is included which indicates which sections 
were performed successfully and accepted. The oper- 
ations to be demonstrated are the continuous acquisi- 
tion mode with power spectrum estimation, the real- 
time excision software, and the off-line despreading 
and bit error rate determination software for post-run 
analysis of the excision system. 


413,691 

N94-13995/3/GAR PC A08/MF A02 
Laboratoire d’Automatique et d’Analyse des Sys- 
temes, Toulouse (France). 

Transformation et de Graphes de 
Refus: Analyse de la Testabilite (Transformation 
and —- of Refusal Graphs: Testability 


Analysis). 

Ph.D. Thesis. 

K. Drira. 1992, 170p LAAS-92435, ETN-93-94237 
Text in French. 


Formal Description Techniques (FDT) were developed 
to assist in the design of complex computing systems. 
These techniques lead to rigorous validation ap- 
proaches. The ign and validation of distributed 
computing systems, in particular, that of communicat- 
ing systems, are presented. Validation concerns the 
process of checking whether a system impiementation 
conforms to the system’s specification. In the frame- 
work of a design without within FDT, a homogeneous 
validation approach, which unified two approaches up 
to now distinguished, is proposed: verification and con- 
formance testing. The use of a single conformance 
definition merges the advantages of both approaches: 
verification’s discriminating power resulting from the 
internal knowledge of the system and conformance 
testing’s generality which can be applied to any imple- 
mentation. Validation is enhanced by a design assess- 
ment based on testability analysis. This consists of in- 
vestigating testability for each component of a system 
whose behavior specification results from the 
interconnection of several components. The proposed 
approach considers in the same way either standard 
testability criteria, or testability is of systems that 
are partially or totally controllable and observable. 


413,692 

N94-14004/3/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Three, Four, Five, Six or the oa of Sched- 
uling with Communication Deia 
JA. een, J. Lenstra, and B. Veltman. cOct 
92, 11p 1-BS-R9229, ETN-93-94160 


A set of unit-time jobs has to be processed on identical 
parallel machines subject to precedence constraints 
and unit-time communication delays; does there exist 
a schedule of length at most L. The problem has two 
variants, depending on whether the number of ma- 
chines is restrictively smali or not. For the first variant, 
the question can be answered in polynomial time for L 
= 3 and is NP complete for = 4. The second variant 
is solvable in polynomial for L = 5 and NP complete 





for L = 6. As a consequence, neither of these prob- 
lems has a polynomial approximation scheme, unless 
P = NP. 


413,693 
N94-14014/2/GAR PC A04 
Applied Silicon, Inc., Ottawa (Ontario). 

ASPT Software Source Code: Sun Driver Package. 
H. A. Parliament. 17 Aug 92, 65p DSIS-93-00262, 
CTN-93-60811 

Contract DREO-W7714-0-9504 


The source code for the Sun driver package which is a 
component of the Adaptive Signal Processing Testbed 
is presented. The package consists of device drivers 
and configuration files, and includes files for generat- 
ing a Unix kernel that supports access to the VMEC30 
board as a Unix character device. 


413,694 
N94-14016/7/GAR PC A08 
Applied Silicon, Inc., Ottawa (Ontario). 

ASPT Software Source Code: Development 
System Package, VME-C30 Component. 

H. A. Parliament. 17 Aug 92, 151p DSIS-93-00276, 
CTN-93-60814 

Contract DREO-W7714-0-9504 


The source code for the development system package 
(VMEC30 component) which is part of the Adaptive 
Signal Processing Testbed is presented. The source 
code covers the on-board monitor program for the 
VMEC30 board. The monitor software consists of con- 
trol files for building the monitor as well as a mixture of 
C and assembly language routines for the TMS320C30 
digital signal processor. 


413,695 
N94-14051/4/GAR PC A03 
Applied Silicon, Inc., Ottawa (Ontario). 

VMEC30 Sun Software Development Utilities: 
User’s Manual. 

H. A. Parliament. Mar 92, 30p DSIS-93-00348, CTN- 
93-60754 


The VMEC30 software development utilities consist of 
the VMEC30 monitor program, the TMS320C30 C 
compiler/assembler/linker, the Sun workstation based 
downloading programs, and the common object file 
format (COFF) utility programs. These utilities provide 
the necessary functionality for worki with the 
VMEC30 board in the Sun environment. The utilities 
allow for compilation and linking of code, downloadi 
the code to the board, running the code on the board, 
and obtaining information about the COFF files gener- 
ated. The various software development utilities are 
described in separate sections and examples are pre- 
sented of interactive sessions with the development 
tools. 


413.6: 
Nod. 14052/2/GAR 
ied Silicon, Inc., Ottawa (Ontario). 
EC30 Sun Device Drivers: User’s Manual. 
H. A. Parliament. Mar 92, 17p DSIS-93-00349, CTN- 
93-60755 


The VMEC30 board is a TMS320C30 processor board 
that interfaces to the VMEbus. The board may be in- 
stalled in the VMEbus of a Sun workstation. In order to 
access and interface programs to the board, two 
SUNOS (UNIX) device drivers are provided for each 
board, the host port driver and the DMA port driver. 
The use of these drivers for input-output and for 
VMEC30 board control operations is described along 
with instructions on how to install them into the 
SUNOS kernel. Examples of accessing the boards are 
provided as a reference for the user. 
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413,697 
N94-14069/6/GAR PC A04/MF A01 
National Research Council of Canada, Ottawa (Ontar- 


io). 

Institut de T de I’Information: 

Annuel 1991/1992 (Activities of Institute for infor- 
mation Technology). 

Annual Report, 1991-1992. 

cSep 92, 55p CNR-35024, CTN-93-60818 

Text in French. original Contains Color Illustrations. 


The Institute for Information Technology is part of Can- 
ada’s National Research Council and has five labora- 
tories, four in the Montreal-Ottawa corridor and one in 
British Columbia. The Institute’s research programs 
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comprise four elements: software engineering, includ- 
ing integrated and real-time systems, large-scale sys- 
tems, and commercial software products; knowledge 
based systems, including intelligent advisor systems, 
diagnostic systems, and automatic learning; sensor- 
based automation, including robotics, sensor systems, 
and photonic systems; and systems integration, in- 
cluding manufacturing and resource industry support 
systems and electromagnetic protection. Activities of 
the Institute for 1991/92 are reviewed, and lists of pub- 
lications, patents, and presentations are included. 


413,698 

N94-14088/6/GAR PC A03/MF A01 
Odyssey Research Associates, Inc., Ottawa (Ontario). 
EVES: An Overview. 

D. Craigen, S. Kromodimoeljo, |. Meisels, B. Pase, 
and M. Saaltink. 1 Mar 91, 23p DSIS-93-00238, 
ORA-CP-91-5402-43, CTN-93-60804 

Contract DSS-W2207-8-AF78 


A new formal methods tool called EVES is described, 
consisting mainly of a set theoretic-based language 
called Verdi and an automated deduction system 
called NEVER. The primary purpose of the EVES 
project was to develop a software verification system, 
integrating state of the art techniques from automated 
deduction, mathematics, language design, and formal 
methods, so that the system is both sound and useful. 
An overview of the various aspects of EVES is pre- 
sented and illustrated by two small examples. The suc- 
cess of the development of EVES has been demon- 
strated, in part, by the ability to specify, implement, and 
prove a substantial application: the PICO language in- 
terpreter. 


413,699 
N94-14139/7/GAR PC A04/MF A01 
College of William and Mary, Williamsburg, VA. 

in Methodology for Portable Software on Par- 
allel ers. 


Final Research R a 

D. M. Nicol, K. W. Miller, and D. A. Chrisman. 9 Aug 
93, 59p NAS 1.26:194181, NASA-CR-194181 
Contract NAG1-995 


This final report for research that was supported by 
grant number NAG-1-995 documents our progress in 
addressing two difficulties in parallel programming. 
The first difficulty is developing software that will exe- 
cute quickly on a parallel computer. The second diffi- 
Culty is transporting software between dissimilar paral- 
lel computers. In general, we expect that more hard- 
ware-specific information will be included in software 
designs for parallel computers than in designs for se- 
quential computers. This inclusion is an instance of 
portability being sacrificed for high performance. New 
parallel computers are being introduced frequently. 
Trying to keep one’s software on the current high per- 
formance hardware, a software developer almost con- 
tinually faces yet another expensive software transpor- 
tation. The problem of the Pee research is to 
create a design methodology tha ps designers to 
more precisely control both ruben and hardware- 
specific programming details. The proposed research 
emphasizes programming for scientific applications. 
We completed our study of the parallelizability of a 
subsystem of the NASA Earth Radiation Budget Ex- 
periment (ERBE) data processing system. This work is 
summarized in section two. A more detailed descrip- 
tion is provided in Appendix A (Programming Practices 
to Support Eventual Parallelism’). Mr. Chrisman, a 
ay ge student, wrote and successfully defended a 

.D. dissertation proposal which describes our re- 
search associated with the issues of software portabil- 
ity and high performance. The list of research tasks are 
specified in the sae mag The proposal ‘A Design 
Methodology for Portable Software on Parallel Com- 
puters’ is summarized in section three and is provided 
- its entirety in Appendix B. We are currently studying 

a proposed lem of the NASA Clouds and the 
Earth’s Radiant Energy System (CERES) data proc- 
essing system. This software is the proof-of-concept 
for the Ph.D. dissertation. We have implemented and 
measured the performance of a portion of this subsys- 
tem on the Intel iPSC/2 parallel computer. These re- 
sults are provided in section four. Our future work is 
summarized in section five, our acknowledgements 
are stated in section six, and references for published 
Papers associated with NAG-1-995 are provided in 
section seven. 


413,700 


N94-14190/0/GAR PC A05/MF A01 


413,703 
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European Space Agency, Paris (France). 

Guide to the Software Architectural Phase. 
cJan 92, 76p ESA-PSS-05-04-ISSUE-1, ETN-93- 
93965 


The software ineering standards to be applied for 
all deliverable software implemented for the European 
Space Agency are described. The first phase of the 
software development, the output of this phase and 
the second phase, concerning the architecture design, 
are summarized. The architectural design phase de- 
fines the software in terms of the major software com- 
ponents and interfaces, and covers all the software re- 
quirements. The document is a guide on how to 
produce the architectural design. Methods, tools, and 
how to write the architectural design definition, starting 
from a template, are provided. The life cycle manage- 
ment activities and all relevant mandatory practices 
are included. 


413,701 

N94-14191/38/GAR PC AO5/MF A02 
European Space Agency, Paris (France). 

Guide to the Software Detailed Design and Pro- 


duction Phase. 
cMay 92, 100p ESA-PSS-05-05-ISSUE-1, ETN-93- 
93966 


The software engineering standards to be applied for 
all deliverable software implemented for the European 
Space Agency are described. The second phase of 
the software development concerni ing the architecture 
design, the output of this phase and the third phase, 
concerning production and design are summarized. 
The design phase can be called the implementation 
phase because developers code, document and test 
the software after detailing the design specified in the 
architectural design document. The document is a 
guide on how to produce the design document and the 
software user manual. Methods, tools and how to write 
the design document, starting from templates are pro- 
vided. The life cycle management activities all relevant 
mandatory practives are included. 


413,702 
N94-14197/5/GAR PC A06 
Applied Silicon, inc., Ottawa (Ontario). 

ASPT Software Source Code: Host Development 
System Package. 

H. A. Parliament. 17 Aug 92, 120p DSIS-93-00277, 
CTN-93-60815 

Contract DREO-W7714-0-9504 


The source code is presented for the development 
system package, host component, which is part of the 
Adaptive Signal Processing Testbed. The package 
consists of files grouped into three distinct modules: 
the VC30 downloader module, the remote terminal 
module, and the common object file format utilities. 


413,703 
N94-14202/3/GAR PC A03/MF A01 
National Research Council of Canada, Ottawa (Ontar- 


io). 
Evaluation of ZIM and eee An gy ne Models in 
Managing Databases f 


Decision Support Sys- 
. cApr 91, 31p ERB- 


tems. 
D. B. Kotak, and T. B. Wong. 
1034, NRC-31835, CTN-93-60823 


ZIM is a fourth 
system dev 


ation database management 
by Zanthe Information Manage- 
ment and igned using the newest theory in data- 
base design, entity relationship set theory. ZIM 
was evaluated as a potential candidate for use as a 
tool in developing a computer based decision support 
system for solving capacity flow problems. An over- 
view of ZIM is presented, including software installa- 
tion and the application generation process. The eval- 
uation was carried out by building, as a test case, a 
database to the vessel berthing information for 
the British Columbia Grain Shippers’ rance Asso- 
ciation. ZIM is shown to be an extremely powerful and 
flexible system for ee i databases, 
particularly for developing daily production applica- 
tions. Its procedural language, coupled with its excel- 
lent screen definition system, provides full flexibility in 
setting up user-oriented menus and displays. Howev- 
er, this flexibility is achieved at the cost of having to 
learn a completely new language, and ZIM’s poor ex- 
ternal a and hidden data file structure 
do not lend to integration with other soft- 


ware packages. 
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413,704 

N94-14368/2/GAR PC A02/MF AO1 
Research Inst. for Computing and Information Sys- 
tems, Houston, TX. 

Int _ Interface Slicing into Software Engi- 


‘ocesses. 
J. Beck. 15 Aug 93, 10p NAS 1.26:192761, NASA- 
CR-192761 
Contract NCC9-16 


Interface slicing is a tool which was developed to facili- 
tate software engineering. As previously presented, it 
was described in terms of its techniques and mecha- 
nisms. The integration of interface slicing into specific 
software engineering activities is considered by dis- 
cussing a number of potential applications of interface 
slicing. The applications discussed specifically ad- 
dress the problems, issues, or concerns raised in a 
previous project. Because a complete interface slicer 
is still under development, these applications must be 
phrased in future tenses. Nonetheless, the interface 
slicing techniques which were presented can be imple- 
mented using current compiler and static analysis 
technology. Whether implemented as a standalone 
tool or as a module in an integrated development or 
reverse engineering environment, they require analy- 
sis no more complex than that required for current 
system development environments. By contrast, con- 
ventional slicing is a methodology which, while show- 
ing much promise and intuitive appeal, has yet to be 
fully implemented in a production language environ- 
ment despite 12 years of development. 


413,705 
N94-14472/2/GAR PC A03/MF A01 
Research Inst. for Computing and Information Sys- 


tems, Houston, TX. 
On-Line of Program Modules Using 


Technical Report, 1 May 1990 - 31 Mar. — 

R. S. Waldrop, R. A. Volz, G. W. Smith, S. J 
Goldsack, and A. A. Holzbach-Valero. 17 Jun 93, 
34p NAS 1.26:194331, NASA-CR-194331 
Contracts NCC9-16, RICIS PROJ. SE-35 


One purpose of our research is the investigation of the 
effectiveness and expressiveness of AdaPT, a set of 
language extensions to Ada 83, for distributed sys- 
tems. As a part of that effort, we are now investigating 
the subject of replacing, e.g. upgrading, software mod- 
ules while the software system remains in operation. 
The AdaPT language extensions provide a good basis 
for this a for several reasons: they include 
the concept of specific, self-contained program mod- 
ules which can be manipulated; support for program 
configuration is included in the language; and although 
the discussion will be in terms of the AdaPT —. 
the AdaPT to Ada 83 conversion methodology being 
developed as another part of this project will provide a 
basis for the application of our findings to Ada 83 and 
Ada 9X systems. The purpose of this investigation is to 
explore the basic mechanisms of the replacement 
process. With this purpose in mind, we will avoid in- 
cluding issues whose presence would obscure these 
basic mechanisms by introducing additional, unrelated 
concerns. Thus, while replacement in the presence of 
real-time deadlines, heterogeneous systems, and un- 
reliable networks is certainly a topic of interest, we will 
first gain an understanding of the basic processes in 
the absence of such concerns. The extension of the 
replacement process to more complex situations can 
be made later. A previous report established an over- 
view of the module replacement problem, ay 
of the various aspects of the replacement pri 

anid a conden ts ene enn in Sioseatumenatl tom —— 
my. This report provides solutions to additional cases 
in the replacement process taxonomy: replacement of 
partitions with state aa replacement of nodes. The 


(Order as N94-14618/0/GAR, PC A24/MF 
A04) 
Victoria Univ. (British Columbia). Dept. of Mechanical 


E 
S with DADS. 
ttodoling Robotic Systeme w Feb 93, 1 
In JPL, Proceedings of the Fifth NASA/NSF/DOD 
ae on Aerospace Computational Control p 
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With the appearance of general off-the-shelf software 

for the simulation of mechanical systems, 
model and simulation of mechanisms has become 
an easier task. The authors have recently used one 
such pac’ , DADS, to model the dynamics of rigid 
and flexible-link robotic manipulators. In this paper, we 
present this overview of our learning experiences with 
DADS, in the hope that it will shorten the learning proc- 
ess for others interested in this software. 


413,707 


N94-14628/9/GAR 

(Order as N94-14618/0/GAR, PC A24/MF 

A04) 

National Aeronautics and Sa Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
ASTEC and MODEL: Controls are Develop- 
ment at Goddard Space Flight Center. 
J. P. Downing, F. H. Bauer, and J. L. Surber. 15 Feb 
93, 11p 
In JPL, Proceedings of the Fifth NASA/NSF/DOD 
ba on Aerospace Computational Control p 
131-141 


The ASTEC (Analysis and Simulation Tools for Engi- 
neering Controls) software is under development at 
the Goddard Space Flight Center (GSFC). The design 
goal is to provide a wide selection of controls analysis 
tools at the personal computer level, as well as the 
capability to upload compute-intensive jobs to a main- 
frame or super er. In the last three years the 
ASTEC (Analysis and Simulation Tools for E a 
Controls) software has been under 

ASTEC is meant to be an integrated collection of “4 
trols analysis tools for use at the desktop level. 
MODEL (Multi-Optimal Differential Equation Lan- 
wy ob translator that converts programs written in 
the L to FORTRAN. An upgraded ver- 
sion of the M L program will be merged into 
ASTEC. MODEL has not been modified since 1981 
and has not kept with changes in computers or user 
interface techniques. This paper describes the 
c made to MODEL in order to make it useful in 
the 90's and how it relates to ASTEC. 


413,708 
N94-14712/1/GAR PC A07/MF A02 
Laboratoire d’Automatique et d’Analyse des Sys- 
temes, Toulouse (France). Groupe Decentralisation, 
Hierarchisation, et Parallelisme en Optimisation et 
Commande. 
Contribution a la Resolution e' yo d’Opti- 
misation dans les Graphes Par des Algorithmes 
Paralieles (Solution of a Ciass of Graph Problems 
Parallel Algorithms). 
.D. Thesis. 
T. Gayraud. 1992, 150p LAAS-92514, ETN-93-94362 
Text in French. 


Basic concepts on models of parallel computation and 
parallel computers are examined. The two parallel 
computers used for experiments are described: Se- 
quent Balance machine (10 processors shared 
memory MIMD computer) and T-Node machine (32 

ocessor distributed memory MIMD commuter). The 


spanning tree problelm. Two parallel aigorithms are 


— They use a gf: technique 
with overlapping 


PC A09/MF A02 
Laboratoire d’Automatique et d’Analyse des Sys- 
temes, Toulouse (France). 


Verification de Logiciels Critiques Par le Test Sta- 
tistique (Verification of Critical Software by Statis- 
tical Testing). 

Ph.D. Thesis. 

H. Waeselynck. 1993, 181p LAAS-93006, ETN-93- 
94364 

Text in French. 


The use of statistical testing as a verification technique 
for critical software, that is, software having ultra high 
dependability requirements, is considered. Statistical 
testing involves exercising a program with random 
inputs, the test profile and the number of generated 
inputs being determined according to criteria based on 
software structure or sof ware functionalities: the prob- 
abilistic generation allows the imperfect connection of 
current criteria with respect to the faults they aim at 
tracking down to be compensated, making them quite 
insufficient for critical software. The potentialities of 
this approach are justific 1 by studying the theoretical 
reasons for a test to be unsuccessful: its feasibility and 
efficiency are confirmed by experiments involving a 
software from the nuclear field. As regards unit testing, 
the proposed approach combines structural statistical 
testing with a separate deterministic test of extremal 
values. As regards testing complex software compo- 
nents, random input data are designed from behavioral 
models extracted from the specification. Classical 
models are first investigated (finite state machines and 
decision tables); then the approach is refined by con- 
sidering more sophisticated models, namely State- 
charts. 


413,710 

N94-14978/8/GAR PC A06/MF A02 
Institut National de Recherche en Informatique et en 
Automatique, Valbonne (France). 

CENTAUR Tutorial. 

|. Jacobs, and L. Rideau-Gallot. 16 Jul 92, 108p 
INRIA-RT-140, ETN-93-94427 


The CENTAUR system is presented through a tutorial 
describing the creation of an environment for a small 
—7 of mathematical expressions called EXP. 
With CENTAUR, the user may interactively generate 
programming language environments, including struc- 
tured editors, de! . interpreters, and other tools. 
In this tutorial, all phases of language specification are 
covered: the design of the abstract and concrete 
syntax of EXP in METAL and SDF, the pretty printing 
rules in PPML, and the semantics of an EXP intepreter 
in TYPOL. The tools generated by CENTAUR based 
on these specifications are enhanced by a user inter- 
face built with CENTAUR graphic primitives. 


413,711 

N94-14979/6/GAR PC A07/MF A02 

Institut National de Recherche en Informatique et en 
Automatique, Valbonne (France). 

CAML Numbers Reference Manual. 

V. Menissier-Morain. Jul 92, 147p INRIA-RT-141, 

ETN-93-94428 

Contract MRT-89553 

Sponsored by Institut National de Recherche en Infor- 

matique et en Automatique. 


The reference manual for the arithmetic of the func- 
tional language CAML V3.1 is presented. It is available 
by anonymous ftp from ftp.inria.fr as a compressed 
PostScript file lang/cam1/ V3.1/docarith.tar.z. This 
arithmetic includes floating point numbers, arbitrary 

integers and rationals, and a complete set of pri- 
mitives. Its implementation relies on the efficient 
BigNum package. 


PC A04/MF A01 


and J. Berrocal. Nov 92, 61p INRIA-RT-144, ETN-93- 
94429 


A detailed assessment of the session and presenta- 
tion services and protocols is given in order to study 


their suitability to support high speed applications. 
Focus is thus on the performance aspects of these 


the suitability of some Interface 
data transparency and transfer syntaxes, and the pres- 





entation protocol. A special interest is given to the de- 
scription and evaluation of a light weight transfer 
syntax called FTLWS (Fiat Tree Light Weight Syntax) 
proposed as an alternative to the ASN.1 Basic Encod- 
ing Rules. 


413,713 

N94-15112/3/GAR PC A03/MF A01 
Research inst. for Advanced Computer Science, Mof- 
fett Field, CA. 

Alignment-Distribution Graph. 

S. Chatterjee, J. R. Gilbert, and R. Schreiber. cAug 
93, 17p NAS 1.26:194292, RIACS-TR-93-06, NASA- 
CR-194292 

Contract NAS2-13721 

Proceeding of the Sixth Annual Languages and Com- 
pilers for Parallelism Workshop Held in Portland, or, 
12-14 Aug. 1993. 


Implementing a data-parailel language such as Fortran 
90 on a distributed-memory parallel computer requires 
distributing aggregate data objects (such as arrays) 
among the memory modules attached to the proces- 
sors. The mapping of objects to the machine deter- 
mines the amount of residual communication needed 
to bring operands of parallel operations into alignment 
with each other. We present a program representation 
called the alignment distribution graph that makes 
these communication requirements explicit. We de- 
scribe the details of the representation, show how to 
model communication cost in this framework, and out- 
line several algorithms for determining object map- 
pings that approximately minimize residual communi- 
cation. 


413,714 

N94-15113/1/GAR PC A03/MF A01 
Research Inst. for Advanced Computer Science, Mof- 
fett Field, CA. 

Mobile and Replicated Alignment of Arrays in 
Data-Paraliel Programs. 

S. Chatterjee, J. R. Gilbert, and R. Schreiber. cSep 
93, 12p NAS 1.26:194294, RIACS-TR-93-08, NASA- 
CR-194294 

Contracts NAS2-13721, NCC2-387 

Proposed for Presentation at the 1993 Proceedings of 
Supercomputing, Portland, or, 15-19 Nov. 1993. 


When a data-parallel language like FORTRAN 90 is 
compiled for a distributed-memory machine, aggregate 
data objects (such as arrays) are distributed across the 
processor memories. The mapping determines the 
amount of residual communication needed to bring 
operands of parallel operations into alignment with 
each other. A common approach is to break the map- 
ping into two stages: first, an alignment that maps ail 
the objects to an abstract template, and then a distri- 
bution that maps the template to the processors. We 
solve two facets of the problem of finding alignments 
that reduce residual communication: we determine 
alignments that vary in loops, and objects that should 
have replicated alignments. We show that loop-de- 
pendent mobile alignment is sometimes necessary for 
optimum performance, and we provide algorithms with 
which a compiler can determine mobile align- 
ments for objects within do loops. We also identify situ- 
ations in which replicated alignment is either required 
by the program itself (via spread operations) or can be 
used to improve performance. We propose an algo- 
rithm based on network flow that determines which ob- 
jects to replicate so as to minimize the total amount of 
broadcast communication in replication. This work on 
mobile and replicated alignment extends our eariier 
work on determining static alignment. 


413,715 
N94-15114/9/GAR PC A04/MF A01 
North Carolina State Univ. at Raleigh. 

Software Reliability through Fault-Avoidance and 
Fault-Tolerance. 

Progress Report, 1 Mar. 1992 - 1 Sep. 1993. 

M. A. Vouk, and D. F. Mcallister. 1993, 61p NAS 
1.26:194353, NASA-CR-194353 

Contract NAG1-983 


Strategies and tools for the testing, risk assessment 
and risk control of dependable software-based sys- 
tems were developed. Part of this project consists of 
studies to enable the transfer of tech to indus- 
try, for example the risk management techniques for 
safety-concious systems. Theoretical investigations of 
Boolean and Relational Operator (BRO) testing strate- 
were conducted for condition-based ws The 
asic Graph Generation and Analysis tool (BGG) was 
extended to fully incorporate several variants of the 
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BRO metric. Single- and multi-phase risk, coverage 
and time-based models are being developed to pro- 
vide additional theoretical and empirical basis for esti- 
mation of the reliability and availability of large, highly 
dependable software. A model for software process 
and risk management was developed. The use of 
cause-effect graphing for software specification and 
validation was investigated. Lastly, advanced software 
fault-tolerance models were studied to provide alterna- 
tives and improvements in situations where simple 
software fault-tolerance strategies break down. 


413,716 


N94-15483/8/GAR PC A03/MF A01 
Institute for Computer Applications in Science and En- 
ineering, Hampton, VA. 
arallel Direct Numerical Simulations on 
the Intel i /860 Hypercube. 
Final Report. 
R. D. Joslin, and M. Zubair. Aug 93, 46p NAS 
1.26:191513, NASA-CR-19151 
Contracts NAS1-19480, RTOP 505-90-52-01 


The implementation and performance of a parallel 
spatial direct numerical simulation (PSDNS) approach 
on the Intel iPSC/860 hypercube is documented. The 
direct numerical simulation approach is used to com- 
pute spatially evolving disturbances associated with 
the laminar-to-turbulent transition in boundary-layer 
flows. The feasibility of using the PSDNS on the hyper- 
cube to perform transition studies is examined. The re- 
sults indicate that the direct numerical simulation ap- 
proach can effectively be parallelized on a distributed- 
memory parallel machine. By increasing the number of 
processors nearly ideal linear speedups are achieved 
with nonoptimized routines; slower than linear speed- 
ups are achieved with optimized (machine dependent 
library) routines. This slower than linear speedup re- 
sults because the Fast Fourier Transform (FFT) rou- 
tine dominates the computational cost and because 
the routine indicates less than ideal speedups. Howev- 
er with the machine-dependent routines the total com- 
putational cost decreases by a factor of 4 to 5 com- 
pared with standard FORTRAN routines. The compu- 
tational cost increases linearly with spanwise wall- 
normal and streamwise grid refinements. The hyper- 
cube with 32 processors was estimated to require ap- 
proximately twice the amount of Cray supercomputer 
single processor time to complete a comparable simu- 
lation; however it is estimated that a subgrid-scale 
model which reduces the required number of gri 
points and becomes a large-eddy simulation (PSLES) 
would reduce the computational cost and memory re- 
quirements by a factor of 10 over the PSDNS. This 
PSLES implementation would enabie transition simula- 
tions on the hypercube at a reasonable computational 
cost. 


413,717 


N94-15486/1/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Open Environments to Support Systems Engineer- 
ing Tool Int ; AS Using the Portable 
Common Tool Environment (PCTE). 

D. E. Eckhardt, M. J. Jipping, C. J. Wild, S. J. Zeil, 
and C. C. Roberts. Sep 93, 17p NAS 1.15:4489, L- 
17202, NASA-TM-4489 

Contract RTOP 505-64-50-05 


A study of computer engineering tool integration usi 
the Portable Common Tool Environment (PCT! 
Public Interface Standard is presented. Over a 10- 
week time frame, three existing software products 
were encapsulated to work in the Emeraude environ- 
ment, an implementation of the PCTE version 1.5 
standard. The software products used were a comput- 
er-aided software engineering (CASE) design tool, a 
software reuse tool, and a computer architecture 
design and analysis tool. The tool set was then dem- 
onstrated to work in a coordinated design process in 
the Emeraude environment. The project and the fea- 
tures of PCTE used are described, experience with the 
use of Emeraude environment over the project time 
frame is summarized, and several related areas for 
future research are summarized. 


413,718 


N94-15538/9/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 


413,720 
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Reactive System Verification Case Study: Fault- 
Tolerant Transputer Communication. 

D. F. Crane, and P. J. Hamory. Sep 93, 12p NAS 
1.15:108784, A-93103, NASA-TM-108784 

Contract RTOP 505-64-52 

Sponsored by NASA, Washington. 


A reactive program is one which engages in an ongo- 
ing interaction with its environment. A system which is 
controlled by an embedded reactive program is called 
a reactive system. Examples of reactive systems are 
aircraft flight management systems, bank automatic 
teller machine (ATM) networks, airline reservation sys- 
tems, and computer operating systems. Reactive sys- 
tems are often naturally modeled (for logical design 
Purposes) as a composition of autonomous processes 
which progress concurrently and which communicate 
to share information and/or to coordinate activities. 
Formal (i.e., mathematical) frameworks for system ver- 
ification are tools used to increase the users’ confi- 
dence that a system design satisfies its ification. 
A framework for reactive system verification includes 
formal languages for system modeling and for behav- 
ior specification and decision procedures and/or 
proof-systems for verifying that the system model sat- 
isfies the system specifications. Using the Ostroff 
framework for reactive system verification, an ap- 
proach to achieving fault-tolerant communication be- 
tween transputers was shown to be effective. The key 
components of the design, the decoupler processes, 
may be viewed as discrete-event-controllers intro- 
duced to constrain system behavior such that system 
specifications are satisfied. The Ostroff framework 
was also effective. The expressiveness of the model- 
ing language permitted construction of a faithful model 
of the transputer network. The relevant specifications 
were readily expressed in the specification language. 
The set of decision procedures provided was ade- 
quate to verify the specifications of interest. The need 
for improved support for system behavior visualization 
is emphasized. 


413,719 
N94-15724/5/GAR PC A03/MF A01 
Institute for Computer Applications in Science and En- 
ineering, Hampton, VA. 
arallei Adaptive Mesh Refinement Algorithm. 
J. J. Quirk, and U. R. Hanebutte. Aug 93, 31p NAS 
1.26:191530, NASA-CR-191530 
Contracts NAS1-19480, RTOP 505-90-52-01 


Over recent years, Adaptive Mesh Refinement (AMR) 
algorithms which dynamically match the local resolu- 
tion of the computational grid to the numerical solution 
being sought have emerged as powerful tools for solv- 
ing problems that contain disparate length and time 
scales. In particular, several workers have demonstrat- 
ed the effectiveness of employing an adaptive, block- 
structured hierarchical grid system for simulations of 
complex shock wave phenomena. Unfortunately, from 
the parallel algorithm developer's viewpoint, this class 
of scheme is quite involved; these schemes cannot be 
distilied down to a small kernel upon which various 
parallelizing strategies may be tested. However, be- 
cause of their block-structured nature such schemes 
are inherently parallel, so all is not lost. In this paper 
we describe the method by which Quirk’s AMR algo- 
rithm has been parallelized. This method is built upon 
just a few simple message passing routines and so it 
may be implemented across a broad class of MIMD 
machines. Moreover, the method of parallelization is 
such that the — serial code is left virtually intact, 
and so we are left with just a single product to support. 
The importance of this fact should not be underesti- 
mated given the size and complexity of the original al- 


gorithm. 


413,720 

N94-15784/9/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

User’s Manual for the HYPGEN Hyperbolic Grid 
Generator and the HGU! Graphical User Interface. 
W. M. Chan, |. Chiu, and P. G. —_ Oct 93, 44p 
NAS 1.15:108791, A-93133, NASA-TM-108791 
Contract RTOP 505-59-00 


The HYPGEN program is used to oe ema a 3-D 


volume grid over a user-supplied single-block surface 
grid. This is accomplished by solving the 3-D hyperbol- 
ic grid generation equations consisting of two ortho- 
gonality relations and one cell volume constraint. In 
this user manual, the required input files and param- 
eters and output files are described. Guidelines on 
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how to select the input parameters are given. Illustrat- 
ed examples are provided a variety of topolo- 
gies and geometries that can be treated. HYPGEN can 
be used in stand-alone mode as a batch program or it 
can be called from within a graphical user interface 
HGUI that runs on Silicon Graphics workstations. This 
user manual provides a description of the menus, but- 
tons, sliders, and typein fields in HGUI for users to 
enter the parameters needed to run HYPGEN. Instruc- 
tions are given on how to configure the interface to 
allow HYEGE N to run either locally or on a faster 
remote machine through the use of shell scripts on 
UNIX operating systems. The volume grid generated is 
copied back to the local machine for visualization 
using a built-in hook to PLOT3D. 


413,721 

N94-15796/3/GAR PC A03/MF A01 
Research Inst. for Advanced Computer Science, Mof- 
fett Field, CA. 

Generating Local Addresses s Communication 
Sets for Data-Paraliel Pr 

S Chatterjee. JA. Gilbert FJ. E. Long, R 
Schreiber, and S. a ie 93, 11p NAS 
1.26:194605, RIACS-TR-93.03, NASA- CR-194605 
Contract NCC2-387 

See Also A93-51951. Presented at the Fourth ACM 
Sigplan Symposium on Principles and Practice of Par- 
allel Programming, San Diego, Ca, May 1993. 


Generating local addresses and communication sets is 
an important issue in distributed-memory implementa- 
tions of data-parallel languages such as High Perform- 
ance Fortran. We show that for an array A affinely 
aligned to a template that is distributed across p proc- 
essors with a cyclic(k) distribution, and a computation 
involving the regular section A, the local memory 
access sequence for any processor is characterized 
by a finite state machine of at most k states. We 
present fast algorithms for computing the essential in- 
formation about these state machines, and extend the 
framework to handle multidimensional arrays. We also 
show how to generate communication sets using the 
state machine approach. Performance results show 
that this solution requires very little runtime overhead 
and acceptable preprocessing time. 


413,722 

N94-15956/3/GAR PC A03/MF A01 
Research Inst. for Advanced Computer Science, Mof- 
fett Field, CA. 


oo —yor Graph. 
S. Chatterjee, J. R. Gilbert, and R. Schreiber. Au 
93, 17p NAS 1.26:194609, RIACS-TR-93.06, NASA- 


CR-194609 

Contract NAS2-13721 

Presented at the 6TH Annual Languages and Compil- 
ers for Parallelism Workshop, Portland, or, 12-14 Aug. 
1993. 


implementing a data-parallel language such as Fortran 
90 on a distributed-memory parallel computer requires 
distributing aggregate data objects (such as arrays) 

the memory modules attached to the proces- 

he mapping of objects to the machine deter- 
mines the amount of residual communication needed 
to bring operands of parallel operations into alignment 
with each other. We present a program representation 
called the alignment-distribution graph that makes 
these communication requirements explicit. We de- 
scribe the details of the representation, show how to 
model communication cost in this framework, and out- 
line several algorithms for determining object map- 
pings that approximately minimize residual communi- 
cation. 


413,7. 
N94. 18989/4/GAR PC A03/MF A01 
Institute for Computer Applications in Science and En- 


Bistributed Computing Feast ea in a Non-Dedi- 


ystem. 
garcT or , and X. Sun. Sep be 25p NAS 
1.26:191532, ASE-93-65, NASA-CR-191532 


Contracts NAS1-19480, RTOP 505-90-52-01 


The low cost and availability of clusters of workstations 
have lead researchers to re-explore distributed com- 

puting using independent workstations. This approach 
may codde better cost/performance than tightly cou- 

pled multiprocessors. In practice, this approach often 
utilizes wasted cycles to run parallel jobs. The feasibili- 
ty of such a non-dedicated parallel processing environ- 
ment assuming workstation processes have preemp- 
tive priority over parallel tasks is addressed. An analyti- 
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cal model is developed to predict parallel job response 
times. Our model provides insight into how significantly 
workstation owner interference degrades parallel pro- 
gram performance. A new term task ratio, which re- 
lates the parallel task demand to the mean service 
demand of nonparallel workstation processes, is intro- 
duced. It was proposed that task ratio is a useful metric 
for determining how large the demand of a parallel ap- 
plications must be in order to make efficient use of a 
non-dedicated distributed system. 


413,724 
PAT-APPL-7-751 002/GAR PC NO3/MF A04 
Sandia National Labs., Albuquerque, NM. 

and fan-out mechanism for dataflow 


Patent Application 

V. G. Grafe, and J. E. Hoch. Filed 1991, 30p 
DE93019326 

Contract ACO04-76DP00789 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A sequencing and data fanout mechanism is provided 
for a dataflow processor that is activated by an input 
token which causes a sequence of operations to occur 
by initiating a first instruction to act on data contained 
within the token and then executing a sequential 
thread of instructions identified by either a repeat 
count and an offset within the token, or by an offset 
within each preceding instruction. 


413,725 

PATENT-5 247 684 Not available NTIS 
Department of the Navy, Washington, DC. 

Light Update Notification Mechanism for Shared 
Data Structures. 

Patent. 

C. M. Tavares. Filed 3 Oct 91, patented 21 Sep 93, 
8p AD-D015 967/3, PAT-APPL-7-770 207 
Supersedes PAT-APPL-7-770 207, AD-D015 281. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231. 


A system for updating and reading a data base utilizes 
@ pair of counters working in conjunction with registers 
located within RAM to enable one upon readi 

data base to know if a data base record has n 
added, deleted, or revised. The system also notifies if 
the data base is being updated on attempting a read 
process or during the reading. The updating is per- 
formed by a writer that is never inhibited from updating 
the data base. 


413,726 
PB94-116332/GAR PC A10/MF A03 
Technical Univ. of Lisbon (Portugal). Inst. Superior 


Tecnico. 
Concepcao e Construcao de Aplicacoes e Siste- 
mas Interactivos ( and Construction of 
interactive Applications and Systems). 

Doctoral thesis. 

N. M. de Carvalho Ferreira Guimaraes. Feb 92, 223p 
Text in Portuguese; summary in English. 


Increasing capabilities in man-machine interaction, of- 
fered by technological development, create new 
needs. These new needs result from the growing com- 
plexity of the applications used in current computing 
environments, and, in particular, from the effort re- 
quired for their design and construction. This thesis 
proposes to approach the problem along three re- 
search axes: the cnbmesare of the interface and ap- 
plication, the adoption of object oriented techniques 
and met! ies, and the use of interactive con- 
struction tools. The central argument of the thesis 
states that the creation of a more productive environ- 
ment for the design and construction of interactive ap- 
plications is due to integrated evolutions along these 
three dimensions. The concepts presented are materi- 
alized in two complete implementations, a tool for 
interface and application construction, INGRID, and a 
toolkit for the construction of hypermedia applications, 
HOT. Finally, some ——— perspectives are drawn, 
considering multiuser and multimedia applications. 


413,727 

PB94-118460/GAR PC A08/MF A02 

National Inst. of Standards and Technology (CSL), 

Sanaa, MD. Software Standards Validation 
roup. 


FORTRAN Compiler Validation System 1978. 
User's Guide, Version 2.1. 

1 Aug 93, 155p NISTIR-5287 

See also AD-A062 037 and magnetic tape AD-A062 
036. 


The guide gives information and procedures to install 
and implement the Fortran Compiler Validation System 
(FCVS) for testing conformance to Federal Information 
Processing Standards (FIPS) PUB 69 in accordance 
with Computer Systems Laboratory (CSL) conform- 
ance testing procedures. 


413,728 

PB94-119674/GAR PC E05/MF E05 

Aix-Marseille-2 Univ. (France). Groupe Intelligence Ar- 

tificielle. 

coeiet ease Pr en Logique par Contraintes (Con- 
Programming). 

M. Van ‘Coagnens Mar 92, 36p 

Text in French; summary in English. Sponsored b “= 

rection des Recherches, Etudes et Techniques, Paris 

(France). Centre de Documentation de |’Armement. 


The author begins by surveying the state of the art in 
constraint logic programming, by introducing the con- 
cept, the main existing languages, and the | atories 
that provide the impetus in the field. In a second sec- 
tion, he describes the work of manufacturers and sur- 
veys applications. The author concludes with the out- 
look for the technique, which he believes will supplant 
logic programming and is of strategic importance as a 
crossroads for various disciplines such as operations 
research, formal computation, and artificial intelli- 
gence. Appended to the report is an inal, 12-page 
bibliography with nearly 200 references for research in 
the field. 


413,729 

PB94-120797/GAR PC A03/MF A01 
National Inst. of Standards and Technology (MEL), 
Gaithersburg, MD. Factory Automation Systems Div. 
Expp: An EXPRESS Pretty Printer. National PDES 
Testbed Report Series. 

D. Libes. 8 Nov 93, 18p NISTIR-5292 

See also PB93-178655, PB93-220838, and PB93- 
220853. Sponsored by CALS Evaluation and Integra- 
tion Office, Washington, DC. 


EXPRESS is a data modeling language. EXPRESS is 
relatively new having only been standardized in 1993. 
Today, few tools exist that automatically generate EX- 
PRESS and correspondingly most EXPRESS is hand- 
written. In the future, the authors predict that all but a 
tiny fraction of EXPRESS will be computer generated 
or computer read. While perhaps only during debug- 
ging, much of it will be read by humans so it is impor- 
tant that it ‘appear’ as easy to read as possibile. 


413,730 

PB94-123593/GAR PC A03/MF A01 
Foersvarets Forskningsanstalt, Stockholm (Sweden). 
Dept. of Weapon Systems, Effects and Protection. 
Anvaenda till GRIKURV: Ett Program 
foer Diagramritning (Users Guide for GRIKURV: A 
Code for Drawing 

A. Collin. Jun 93, 14p FOA-~ C-20933-2.7 

Text in Swedish; summary in English. 


GRIKURV is a c(K)URV drawing-code for xy-data and 
designed for personal computers with MS-DOS. The 
programming language is TURBO-PASCAL, and the 
code consists of a main program and a number of sep- 
arately compiled units. It is possible to choose the col- 
umns that should compose coordinates with a table 
editor, and there is also an opportunity to edit data. 
Curves can be drawn by certain methods, such as the 
least-square-method, the method of Bezier-fitting or by 
interpolation with splines. Formulas with one variable 
and parameters can also be fed to the code by the 
means of an editor of formulas. Several curves can be 
included in the graph and text can be inserted by a 
cursor. This is all done in dialog with the user. The 
raph can be written out in the format of HPGL, the 
‘ormat of PostScript or through a file. 
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PB94-124302/GAR PC E05/MF E05 
Rutherford Appleton Lab., Chilton (England). 

MA42: A New Frontal Code for Solving Sparse Un- 


symmetric —— 
|. S. Duff, and J. A. Scott. c1993, 43p RAL-93-064 
See also PB93-179588. 





We describe the design, implementation, and perform- 
ance of a frontal code for the solution of large sparse 
unsymmetric systems of linear equations. The result- 
ing software package, MA42, is included in Release 11 
of the Harwell Subroutine Library and is intended to 
supersede the earlier MA32 package. We discuss in 
detail design changes from the earlier code, indicating 
the way in which they aid clarity, maintainability, and 
portability. The new design also permits extensive use 
of higher level BLAS (Basic Linear Algebra Subpro- 
grams) kernels, which aid both modularity and efficien- 
cy. We illustrate the performance of our new Code on 
practical problems on a CRAY Y-MP, and IBM 3090, 
and an IBM RISC System/6000. We indicate some di- 
rections for future development. 
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PB94-125218/GAR PC A03/MF A01 

Vrije Univ., Amsterdam (Netherlands). Faculteit der 

Wiskunde en Informatica. 

—_ - a of Objects Using Equationai Dynam- 
ogic. 

R. J. Wieringa. Feb 93, 25p IR-324 

Pub. in International Conference on Deductive and 

Object-Oriented Databases (2nd), p431-452 1991. 


Order-sorted equational logic is extended with dynam- 
ic logic to a specification language for dynamic ob- 
jects. Special attention is paid to different concepts of 
encapsulation that play a role in object-orientation. It is 
argued that the resulting language, CMSL, meets 
those requirements of the object-oriented database 
system manifesto that are applicable to object-orient- 
ed conceptual models (as opposed to object-oriented 
databases). 
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PBS4-125259/GAR PC A03/MF A01 
Technische Univ. Twente, Enschede (Netheriands). 
Tele-Informatics and Open Systems Group. 

Modeling Systems by Probabilistic Process Alge- 
bra: An Event Structures Approach. 

J. P. Katoen, R. Langerak, and D. Latella. c1993, 
25p TIOS-93/17, MEMO-INF-93-29 

Prepared in cooperation with Istituto CNUCE, Pisa 
(Italy). 


Performance and reliability analysis of distributed sys- 
tems based on formal specifications is an important 
and widely recognized issue. This paper treats a prob- 
abilistic version of the process algebra LOTOS. It in- 
corporates a probabilistic choice assigning a probabili- 
ty of occurrence to each of its alternatives. Opposed to 
the traditional interleaving semantics used for existing 
probabilistic process algebras the presented language 
is based on a true concurrency semantics. This en- 
ables us to distinguish between non-determinism and 
parallelism, to reduce the state explosion problem and, 
moreover, to analyze part of the system without con- 
sidering other (irrelevant) parts. In this paper the lan- 
guage iS presented and the formal semantics is de- 

ned by using an extension of bundle event structures. 
A short example illustrates the novelties of the lan- 
guage and links the language to stochastic analysis 
based on semi-Markov chains. 


413,7. 

PBS4-125267/GAR PC A06/MF A02 

Technische Univ. Twente, Enschede (Netherlands). 

Dept. of Computer Science. 

Parsing Schemata: A Framework for Parallel and 
uential Parsing. 

K. Sikkel. May 93, 103p MEMO-INF-93-28 

See also PB93-211118. 


A parsing schema is an abstract specification of a 
parser. It can be seen as a generalization of a chart 
parser for context-free languages. A parsing system 
for a particular grammar and string is a logical deduc- 
tion system. It consists of a domain of items, an initial 
set of items, and rules that allow one to deduce new 
items from already known ones. A parsing schema 
yields a parsing system for any given grammar and 
input string. Two types of operations on parsing sche- 
mata are treated extensively. A schema can be refined 
into another schema by making smaller deduction 
steps storing intermediate results. A schema can be 
filtered by discarding items and deduction steps that 
cannot contribute to the construction of a valid parse. 
Filtering is particularly useful for sequential implemen- 
tations. This paper has a dual purpose. On the one 
hand the theoretical foundations of parsing schemata 
and relations between schemata are worked out. On 
the other hand, by giving a =“ of nontrivial exam- 
ples, we show that the approach can successfully be 
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used to define, compare, and improve practical 
parsers. 


413,735 

PB94-125424/GAR PC AQ3/MF A01 
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nical Mathematics and Informatics. 

Central Dynamic Share Scheduling in Distributed 
Systems. 

J. F. C. M. de Jongh. c1993, 50p REPT-93-48 


In this report we state the objectives for share-sched- 
uling policies in distributed computing systems and 
define performance measures to evaluate such poli- 
cies. The major objectives of share scheduling are (1) 
compliance with share objectives, and (2) avoidance 
of capacity loss. Shares are defined as fractions of the 
processing capacity that are used to serve a group of 
jobs. Capacity loss occurs if at least one processor is 
idle while ait another processor two or more jobs are 
present. We propose and evaluate--by means of simu- 
lation--a number of central dynamic initial-placement 
policies for share sceduling in homogeneous distribut- 
ed computing systems. The results found indicate that 
if the system consists of only one processor, a (local) 
scheduling policy called Group-Priority Processor 
Sharing can be effectively used for share scheduling. 
When the number of processors is large compared to 
the number of groups, all combinations of global and 
local policies yield approximately the same perform- 
ance. 
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PB94-126687/GAR PC A03/MF A01 
Technische Univ. Eindhoven (Netherlands). Dept. of 
Mathematics and Computi eee. 

Design of an Online Help for ExSpect. 

G. J. Houben. Jun 93, 30p COM UTING SCIENCE 
NOTES-93/19 

See also PB91-234989. 


In this paper we briefly discuss general principles and 
guidelines for the design of online documentation and 
we illustrate them by evaluating the design of an online 
help facility for ExSpect, a software tool for writing exe- 
cutable specifications. 
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PB94-126703/GAR PC A03/MF A01 
Technische Univ. Eindhoven (Netherlands). Dept. of 
Mathematics and Computing Science. 

Freeness Analysis for Logic Programs-and Cor- 
rectness. 


M. Codish, D. Dams, G. File, and M. Bruynooghe. 
Jun 93, 33p COMPUTING SCIENCE NOTES-93/21 


Several proposals for computing freeness information 
for logic programs have been put forward in recent lit- 
erature. This paper introduces a novel domain of ab- 
stract equation systems describing possible sharing 
and definite freeness of terms in a system of equa- 
tions. A simple and intuitive abstract unification algo- 
rithm is presented, providing the core of a correct and 
precise sharing and freeness analysis for logic pro- 
grams. Our contribution is not only a correct algorithm, 
but perhaps primarily, the systematic approach in 
which it is derived by mimicking each step in a suitable 
concrete unification algorithm. Consequently, the ab- 
Sstract algorithm is intuitive--as it resembles the con- 
crete algorithm. It is easy to justify--as the proof of cor- 
rectness boils down to showing that each step in the 
concrete algorithm is mimicked by a corresponding 
step in the abstract algorithm. Finally, it is precise--as 
each step mimics only those situations which can arise 
in the concrete algorithm. 
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PB94-126737/GAR PC A03/MF A01 
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Trace-Based Compositional Proof Theory for Fault 
Tolerant Distributed Systems. 

H. Schepers, and J. Hooman. Jun 93, 36p 
COMPUTING SCIENCE NOTES-93/16 


We present a compositional network proof theory to 
specify and verify safety properties of fault tolerant dis- 
tributed systems. In this proof theory we abstract from 
the precise nature and occurrence of faults, but model 
their effect on the externally visible input and output 
behavior. To this end we formalize a fault hypothesis 
as a reflexive relation between the normal behavior 
(i.e. the behavior when no faults occur) of a system 
and its acceptable behavior, that is, the normal behav- 
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ior together with the exceptional behavior (i.e. the be- 
havior whose abnormality should be tolerated). The 
method is compositional to allow for the reasoning with 
the specifications of processes while ignoring their im- 
plementation details. This compositionality is achieved 
by starting from a SAT formalism to reason about the 
normal behavior and extending it with a single rule to 
obtain a specification of the acceptable behavior from 
the ification of the normal behavior and a predi- 
cate characterizing the fault hypothesis. We prove 
soundness and relative network completeness of the 
method. Our approach is illustrated by applying ittoa 
triple modular redundant component and the alternat- 
ing bit protocol. 
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PB94-859766/GAR 
NERAC, Inc., Tolland, CT. 
Computer Software Maintenance. (Latest citations 
from the INSPEC Database). 

Published Search®). 

Dec 93, 164 citations minimum 

Updated with each order. Supersedes PB93-881506. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


PC NO1/MF NO1 


The bibliography contains citations concerning the 
design, analysis, reliability, and improvement of soft- 
ware maintenance. Methods and tools developed to 
reduce software costs and errors are considered, and 
the need for proper program documentation is dis- 
cussed. Quality assurance programs and life-cycle 
studies of software development are presented. ( 
tains a minimum of 164 citations and includes a sub- 
ject term index and title list.) 
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PB94-860053/GAR 

NERAC, Inc., Tolland, CT. 

APL Programming Language: Mathematics and 

i (Latest citations from the INSPEC Data- 
se). 

Published Search®). 

Dec 93, 127 citations minimum 

Updated with each order. Supersedes PB93-850899. 

Sponsored in part by National Technical Information 

Service, Springfield, VA. 


PC NO1/MF NO1 


The bibliography contains citations concerning appli- 
cations of APL (A Programming Language) in mathe- 
matics and arrays. Citations examine industrial statisti- 
cal analyses, Markov processes, game theory in man- 
agement, microcomputer applications, actuarial appli- 
cations, and numerical analysis. Topics also include 
APL codes and compilations. (Contains a minimum of 
127 citations and includes a subject term index and 
title list.) 
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PB94-860194/GAR 

NERAC, Inc., Tolland, CT. 
er Graphics: Hidden Line/Surface Elimina- 

tion Techniques. (Latest citations from the INSPEC 

Database). 

Published Search®) 

Dec 93, 250 citations 

Updated with each order. Supersedes PB93-853877. 

Sponsored in part by National Technical Information 

Service, Springfield, VA. 


PC NO1/MF NO1 


The bibliography contains citations concerning various 
algorithmic models and computer software programs 
for the computerized graphical representation of three- 
dimensional objects using hidden line elimination and 
hidden surface removal techniques. Topics include 
edge oriented al ms, solid modeling systems, pol- 
ygon clipping, hidden-line algorithms, three-dimension- 
al hidden-surface removal, and half-tone representa- 
tion of three-dimensional (3-D) objects. Applications in 
architectural — furniture design, craniofacial sur- 
gical planning, 3-D modeling, graphical layout of micro- 
electronic circuitry, and the generation of drawings for 
dimensional representation of engineering parts are 
considered. (Contains 250 citations and includes a 
subject term index and title list.) 
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Natural Interfaces. (Latest citations 

from the f Cc ). 

Published Search®). 

Dec 93, 146 citations minimum 

Updated with each order. Supersedes PB93-855799. 

sponsors in part a7 Nationa! Technical Information 
Service, Springfield, V. 


The bibliography contains citations concerning the 
design, development, and applications of natural lan- 
guage interfaces (NALI). Topics include NALI for data- 
base management and expert systems, natural lan- 
guage man-machine communication and retrieval sys- 
tems, NALI for industrial robotics, combined graphics/ 
natural language interfaces, and logic programming 
methods. Applications in medical diagnosticn industri- 
al robotics and computer-aided design, financial data 

processing, and geophysics computations are also 
considered. (Contains a minimum of 146 citations and 
includes a subject term index and title list.) 
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Networks. (Latest citations from the 


NTIS Bibliographic Database). 

Published Search®. 

Dec 93, 250 citations 

Updated with each order. Supersedes PB93-863025. 

} ae ny in part x National Technical information 
> om na A. 


poe be = contains citations concerning the de- 
Jame ev: ition, and applications of computer 
networks. Microcomputer-, sessed Tp and tran- 
sputer-based networks are Topics include 
computer communications, ler gf oe 
networks, network databases, 

computer information security, network dapeonnes. 
tions, and communication protocols. Citations also 
cover applications in military and defense, telemetry, 
education, industrial process control, and mining. 
(Contains 250 citations and includes a subject term 
index and title list.) 
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Some Results by Fuhrmann on 7? 
a —— cOct 92, 9p CWl-| 8S-Rezes 

1 
Sponsored in Part by Cnr, and NATO. 


Some generalizations and some simpler derivations of 
results by Fuhrmann are presented. In spite of the fact 
that Hankel operators have become a central tool in 
systems theory and in interpolation theory, some of its 
features have been studied in detail only aoe. 
Among the relevant results are the connection be- 

tween restricted shift realizations and between the sin- 
es ee ee or ne eS 

i extension. A simple derivation of these results 
and some generalizations are presented. 
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N94-14000/1/GAR PC A03/MF AO1 
Mathematisch Centrum, Amsterdam (Netherlands). 

Relations between Schmidt Pairs 


Control. 
= _ cOct 92, 16p CWI-BS-R9225, ETN-93- 
Sponsored in Part by Cnr, and NATO. 


PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Schmidt Pairs of Multivariable Hankel Operators 
and Robust Control. 
~ cag cOct 92, 17p CWI-BS-R9226, ETN-93- 
Sponsored in Part by Cnr, and NATO. 
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The multivariable version of a result which appeared in 
Fuhrmann and Ober is considered. It is shown that the 
singular values and the Schmidt vectors of the Hankel 
operator with symbol a normalized coprime factoriza- 
tion of a plant can be given an explicit representative in 
terms of the plant, of its superoptimally robust control- 
ler and of the Schmidt pairs of another Hankel opera- 
tor. The derivation is obtained using techniques of su- 
peroptimal Nehari extension developed by Young. 


413,747 

N94-14018/3/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
— of Gaussian Stochastic Control ems. 
J. H. Vanschuppen. cOct 92, 32p CWI-BS-R9223, 
ETN-93-94154 


A study aimed at exploring the question of which 
adaptive controllers for Gaussian stochastic control 
aod lamp camtened of @ aunoel Goteee ond A 
loop consisting of a control system and an 
controller is called ‘tuning’ for a specified 
if the real system and the ideal 
ined below achieve the same value for the 
— jective. The ‘real system’ is the system con- 
of the unknown control system in closed loop 
with adaptive controller in which the parameters of 
the adaptive controller have been determined by iden- 
tification under feedback or in closed loop. The ‘ideal 
system’ is the system consisting of the unknown con- 
trol system in closed loop with a controller in which the 
controller has been synthesized with k: of the 
unknown control system and such that the closed loop 
system satisfies the control objective. For which 
adaptive controllers does tuning hold. This question is 
considered for both a Gaussian stochastic control 
system with full observations and with partial observa- 
tions. The approach to the problem is based on sto- 
chastic realization theory for Gaussian systems. The 
question is answered positively for the control objec- 
tives of minimum variance control and pole placement. 
Necessary conditions for tuning are discussed. 


control 
system 
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Inst. of Tech., Atlanta. 
of an HP-Version Finite Element 
for Computational Optimal Control. 


Semiannual Progress Report, 22 Feb. - 21 Aug. 
1993 


D. H. . and M. S. Warner. 21 Aug 93, 14p 
NAS 1.26:194149, NASA-CR-194149 
Contract NAG1-1435 


The purpose of this research effort is to develop a 
means to use, and to ultimately implement, hp-version 
finite elements in the numerical solution of optimal 
control problems. The hybrid MACSYMA/FORTRAN 
code GENCODE was developed which utilized h-ver- 
sion finite elements to successfully approximate solu- 
tions to a wide class of optimal control problems. In 
that code the means for improvement of the solution 
was the refinement of the time-discretization mesh. 
With the extension to hp-version finite elements, the 
degrees of freedom include both nodal values and 
extra interior values associated with the unknown 
States, co-states, and controls, the number of which 
depends on the order of the shape functions in each 
element. 


413,749 
N104-14629/7/GAR 
(Order as N94-14618/0/GAR, PC A24/MF 
A04) 
Boeing pataee and Space Group, Seattle, WA. 
Animation of Multi-Flexibie Body Systems and Its 
Use in Control 


C. Juengst, = Stars 15 Fb 29,2 


Wi 
143-151. 


ware package. The resulting animation software is de- 
scribed in some detail here, followed by its application 
to the control system analyst. Other applications of 
this software can be determined on an individual need 
basis. A number of software products are currently 
available that make the high-speed rendering of rigid 
body mechanical system simulation possible. Howev- 
er, such options are not available for use in rendering 
flexible body mechanical system simulations. The 
desire for a high-speed flexible body visualization tool 
led to the development of the Flexible Or Rigid Me- 
chanical System (FORMS) software. This software 
was developed at the Center for Simulation and 
Design Optimization of Mechanical Systems at the 
University of lowa. FORMS provides interactive high- 
speed rendering of flexible and/or rigid body mechani- 
cal system simulations, and combines geometry and 
motion information to produce animated output. 
FORMS is designed to be both portable and flexible, 
and supports a number of different user interfaces and 
graphical display devices. Additional features have 
been added to FORMS that allow special visualization 
results related to the nature of the flexible body geo- 
metric representations. 
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N94-14643/8/GAR 
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neering. 
L(1): Optimal Decentralized Performance. 

D. las, and V. Manousiouthakis. 15 Feb 93, 17 
in JPL, Proceedings of the Fifth NASA/NSF/DOD 
ba Ta on Aerospace Computational Control p 
395-411. 


In this paper, the Manousiouthakis parametrization of 
all decentralized stabilizing controllers is employed in 
mathematically formulating the I(sup 1) optimal decen- 
tralized controller synthesis problem. The resulting op- 
timization problem is infinite dimensional and therefore 
not directly amenable to computations. It is shown that 
finite dimensional optimization problems that have 
value arbitrarily close to the infinite dimensional one 
can be constructed. Based on this result, an algorithm 
that solves the (sup 1) decentralized performance 
probiems is presented. A global optimization approach 
to the solution of the infinite dimensional approximat- 
ing problems is also discussed. 


413,751 
PB94-116407/GAR PC A08/MF A02 
Groningen Rijksuniversiteit (Netherlands). 
of Approximation and Disturbance Atten- 
tuation for Linear Systems. 
Doctoral thesis. 
S. Weiland. 4 Jan 91, 158p 
Summary in Dutch. 


The aim of this monograph is to study a number of as- 
pects in the theory of modeling, analysis and design of 
dynamical systems. We address some aspects of the 
theory behind model approximation and disturbance 
attenuation problems. Structurally, this monograph is 
divided into two parts. The first part (Chapters 2 to 5) is 
devoted to questions concerning general system theo- 
retical concepts and involves a study of structural 
properties of linear dynamical systems. The second 
part (Chapters 6 and 7) is devoted to a number of prob- 
lems in optimal control theory and deals with questions 
related to the existence and synthesis of feedback 
control systems for linear time invariant systems. 
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PB94-125341/GAR PC A03/MF A01 
Groningen Rijksuniversiteit (Netherlands). Dept. of 
Mathematics. 

and Sufficient Conditions for the Exist- 
ence of the Stabilizing Solution of the Riccati 
Equation in a Hilbert Space: A Popov Function Ap- 


proach. 
M. Weiss. 1993, 30p W9311 


A necessary and sufficient condition was given for the 
existence of the stabilizing solution of a general Riccati 
equation in an abstract Hi space setting where the 
input operators are assumed to be bounded. This 
result allowed an extension of a known criterion for J- 
spectral factorizations. Two particular cases are then 
considered. Both cases enjoy the property that the so- 
lutions to the Riccati equations have an ‘optimality’ 
property. The first case is related to the well-known 
Positivity Theorem and gives the solution to the LO 





problem. The second case is shown to give the solu- 
tion to a max-min quadratic problem. A sufficient con- 
dition was given for existence of a positive stabilizing 
solution of the Riccati equation in this second case. As 
an application, a central result in H(infinity)-control 
theory was re-derived. 
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PB94-126380/GAR PC A09/MF A02 
Technische Univ. Delft (Netherlands). 

Grey-Box Modelling and Identification Topics. 
Doctoral thesis. 

H. J. A. Franciscus. 21 Dec 92, 176p 

Available outside the North American Continent from 
H. J. A. T. Hulleken, M. L. Kinglaan 72, 1902 DP Castri- 
cum, Netherlands. 


The first part of this thesis presents an industrial view 
on (Intelligent) Adaptive Control, aiming at the devel- 
opment of multivariable adaptive control methods for 
slowly-varying, nonlinear (stochastic) dynamic proc- 
esses in the petrochemical industry. Continuous adap- 
tation is often unfeasible, as it is too expensive or too 
risky under difficult circumstances. An ‘AtRequest- 
Tuner’ concept is propagated, which features automat- 
ed modeling and controller retuning at user’s request 
only and which is especially suitable for mode-switch 
processes. Chapter two deals with the architecture of 
the AtRequestTuner, which consists of a Supervisor 
(with Performance Monitor and Library modules), and 
modules for Control Design, Model Identification and 
Test-signal Generation. Chapter three is devoted to 
possible improvements in experiment design. In chap- 
ter four, an adaptive forgetting strategy (AFS) for use 
in one-line identification is highlighted. Chapter five 
contains the central topic of this thesis: Grey-Box Mod- 
eling and Identification. Conventional identification 
methods postulate a statistical, black-box input-output 
model for the process dynamics. This approach has 
important advantages, the most prominent being that 
no ‘expensive’ physical model is required. It is argued 
that a compromise between the full-blown physical 
and the statistical approach is more attractive. Such a 
compromise would lead to a ‘Grey-Box’ model class 
where strategic process characteristics (such as sta- 
bility) are forced upon a family of suitable statistical 
models. Chapter six elaborates upon the topic of the 
previous chapter. In chapter seven, Grey-Box estima- 
tors are applied to linear(ized) physicochemical reactor 
models. 
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PB94-860285/GAR 
NERAC, Inc., Tolland, CT. 
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tions from the INSPEC Database). 

Published Search®). 
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The bibliography contains citations concerning the 
design, development, and implementation of user 
interface management systems (UIMS), a newly devel- 
oped software tool. Emphasis is placed upon the dia- 
logue control component for processing user actions 
and coordinating program responses. UIMS provides 
quick implementation and modification of user inter- 
faces for numerous applications, and provides the 
end-user a friendly run-time interface environment. 
Topics include user interface software development 
and UIMS concepts, components, and functions; 
guidelines for design and selection of UIMS; and com- 
mercially available systems. Computer-aided design 
and manufacturing, object-oriented UIMS, and artificial 
intelligence techniques are also covered. (Contains a 
minimum of 133 citations and includes a subject term 
index and title list.) 
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Johns Hopkins Univ., Baltimore, MD. 
Exploiting the Cannibalistic Traits of Reed-Solo- 
mon Codes. 
O. Collins. 15 Aug 93, 6p 
Contract RTOP 310-30-71-83-02 
In JPL, the Telecommunications and Data Acquisition 
Report p 84-89. Prepared for Jet Propulsion Lab., Cali- 
fornia Inst. Of Tech., Pasadena. 


In Reed-Solomon codes and all other maximum dis- 
tance separable codes, there is an intrinsic relation- 
ship between the size of the symbols in a codeword 
and the length of the codeword. Increasing the number 
of symbols in a codeword to improve the efficiency of 
the coding system thus requires using a larger set of 
symbols. However, long Reed-Solomon codes are dif- 
ficult to implement and many communications or stor- 
age systems cannot easily accommodate an in- 
creased symbol size, e.g., M-ary frequency shift keying 
(FSK) and photon-counting pulse-position modulation 
demand a fixed symbol size. A technique for sharing 
redundancy among many different Reed-Solomon 
codewords to achieve the efficiency attainable in long 
Reed-Solomon codes without increasing the symbol 
size is described. Techniques both for calculating the 
performance of these new codes and for determining 
their encoder and decoder complexities is presented. 
These complexities are usually found to be substan- 
tially lower than conventional Reed-Solomon codes of 
similar performance. 
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National Aerospace Lab., Amsterdam (Netherlands). 
Fast and Efficient Variable-to-Fixed-Length 
Coding Algorithm. 

T. Algra. 27 Aug 92, 12p NLR-TP-92353-U 

Pub. in Electronics Letters, v28 n15, 16 Jul 92. 


Variable-to-fixed-length coding implementations, ac- 
cording to the algorithm of Tunstall, are shown to be 
significantly less complex than fixed-to-variable-length 
coding schemes such as the Huffman scheme. A 
modified version of Tunstall coding is presented, with 
improved compression ratio. 
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NERAC, Inc., Tolland, CT. 
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Bibliographic 
Published Search®). 
Dec 93, 195 citations minimum 
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The bibliography contains citations concerning the use 
of data compression techniques in a variety of applica- 
tions. Topics include coding techniques and algorithm 
descriptions, clustering strategies, and the efficacy of 
a variety of methods employed in the communication 
fields. Applications include image and speech com- 
pression, facsimile systems, and satellite communica- 
tion. (Contains a minimum of 195 citations and in- 
cludes a subject term index and title list.) 


Pattern Recognition & Image 
Processing 


413,758 

AD-A272 683/4/GAR PC A03/MF A01 
Physical Optics oan S Torrance, CA. 
Optically-Assisted 3-D Cellular Array Machine. 

Final rept. 1 Apr-30 Sep 93. 

F. Lin. 5 Nov 93, 40p 

Contract N00014-93-C-0021 

Original contains color plates: All DTIC and NTIS re- 
productions will be in black and white. 


In order to increase the real-time performance of next- 
ation aes systems, Physical Optics 
ation (' ) explored a new architectural struc- 

ture -- a hybrid optically-assisted 3-D cellular array ma- 


413,761 


chine. Three techniques are used in this architecture. 
An analog processing technique is used for front-end 
high-speed image preprocessing. A digital processing 
technique is employed for high-precision and highly 
programmable image processing. An optical intercon- 
nect technique is used for high-efficiency high-band- 
width data communication between the analog and 
digital processing layers. The combination of these 
three techniques yields a real-time image processing 
system in a compact 3-D system package with scal- 
able expansion capability. mage Processing, Cellular 
Array Machine, Optica! interconnects, Digital Process- 
ing, Analog Processing. 


413,759 

AD-A273 067/9/GAR PC AO5/MF A01 
Wyle Labs., Rockville, MD. 

Distribution of Flight Tracks Across TAC VFR Mili- 
tary Training Routes. 

Final rept. Sep 90-Aug 92. 

K. D. Frampton, K. A. Bradley, and K. Plotkin. Aug 
92, 81p Rept no. WR-92-10 

Contract F33615-89-C-0574 


Noise measurements were performed on five VFR Mili- 
tary Training Routes. The objective was to determine 
the lateral distribution of operations across these 
routes, in order to validate or update the structure of 
the ROUTEMAP noise prediction model. It was found 
that distribution of operations about the centerline is 
Gaussian, as embodied in the current version of ROU- 
TEMAP. It has been established from the current 
measurements that the standard deviation of flight 
tracks is generally 0.17 times the route width. This dis- 
persion is due to a combination of (a) missions using a 
variety of nominal tracks and (b) the variation inherent 
in visual navigation. In situations where there is only 
one nominal track (route width less than 6 nautical 
miles, choke points, or specific local conditions), the 
standard deviation is one nautical mile. Recommenda- 
tions are made for revisions to ROUTEMAP to incorpo- 
rate these new results. Aircraft noise, Military aircraft 
operations, Community noise exposure. 


413,760 
DE93017641/GAR PC AQ3/MF A01 
Sandia National Labs., ean NM 


P. W. Goldberg. Apr 93, 13p 

Contract ACO04-76DP00789 

Meeting of the Institute of Electrical and Electronics 
Engineers Foundation of Computer Science (34th), 
Palo Alto, CA (United States), 3-5 Nov 1993. Spon- 
sored by Department of Energy, Washington, DC. 


In this paper we consider the problem of learning the 
positions of spheres in metric spaces, given as data 
randomly drawn points classified according to whether 
they are internal or external to an unknown sphere. 
The particular metrics under consideration are geo- 
metrical shape metrics, and the results are intended to 
be applicable to the problem of learning to identify a 
shape from related shapes classified according to 
whether they resemble it visually. While it is typically 
NP-hard to locate a central point for a hypothesis 
sphere, we find that it is however often possible to 
obtain a non-spherical hypothesis which can accurate- 
ly predict whether further random points lie within the 
unknown sphere. We exhibit algorithms which achieve 
this, and in the process indicate useful general tech- 
niques for computational learning. Finally we exhibit a 
natural shape metric and show that it defines a class of 
spheres not predictable in this sense, subject to stand- 
ard cryptographic assumptions. 


413,761 

N94-14039/9/GAR PC A06/MF A02 
Norwegian Defence Research Establishment, Kjeller. 
Bestemmeise AV Stive Legemers Posisjon Og 
Orientering Ut Fra Segmenterte Bilder (Determina- 
tion of Position and Orientation of Rigid Bodies 
from Image Segments). 

M. E. Henriksveen. 11 May 92, 115p FFI-92-4005, 
ETN-93-94451 

Text in Norwegian. 


Scene analysis is connected to image processing and 
pattern recognition, and can be defined as the determi- 
nation of a scene description from image data. Exam- 
ples are determination of types of objects and their po- 
sition and orientation in the scene. A method for deter- 
mining the position and orientation (pose) of rigid 
bodies based on image segments is described. The 
method takes two inputs: a segment representing the 


March 1, 1994 77 





COMPUTERS, CONTROL & INFORMATION THEORY 
Pattern Recognition & Image Processing 


silhouette of the imaged object, whose pose is to be 
determined; and a tric model of the object. An 
estimate of object pose is found by minimizing a devi- 
ation measure for the segment and a silhouette of the 
object described by the tric model. Results from 
testing the method on synthetic and real image seg- 
ments are presented. 


413,762 

N94-14082/9/GAR PC A02/MF A01 

Instituto de Pesquisas Espaciais, Sao Jose dos 

Campos (Brazil). 

Int Environment for interpretation Tasks of 
| 


Remotely Sensed 

C. A. Deoliveira. 1993, INPE-5466-PRE/1774 
Presented at the 17TH Congress Isprs, Washington, 
DC, 2-14 Aug. 1992. 


Digital image interpretation tasks in Remote Sensing 
applications have been exhaustively studied. Achieve- 
ments in the area have used deterministic and statisti- 
cal algorithms. Usually these algorithms only base 
their decisions on spatial data furnished as representa- 
tive of patterns (classes). This paper presents a study 
on the use of Artificial Intelligence (Al) Techniques for 
interpretation purposes. The following topics are cov- 
ered in the paper: representation of the knowledge in- 
volved in interpretation tasks (local and spatial ones), 
development or an intelligent interface (for Brazilian 
ey for interactive classification tasks and educa- 

tional purposes in Remote Sensing, and the use of the 
PROLOG language as the principal tool for implement- 
ing the inference rules. As a preliminary resuit a proto- 
type has been tested transiating Natural Language 
queries (in Portuguese) into a Geometric representa- 


tion language. 


413,763 ; 
N94-14428/4/GAR PC A10/MF A03 


Deutsche Forschu nstalt fuer Luft- und Raumfahrt, 
Oberpfaffenhofen 


Germany). Abt. fuer Fernerkun- 
dung. 


Ueberwachte Klassifikation von Fernerkundung- 
—— 
mo 


Sensed Images). 
H. Schumacher. Oct 92, 213p DLR-FB-92-07, ETN- 
93-93954 
Text in German. original Contains Color Illustrations. 


The analysis and enhancement of the methods em- 
ployed in supervised classification in remote sensing is 
addressed. An implementation of the maximum likeli- 
hood method on the basis of a per class principal com- 
ponent transformation is ted. This efficient im- 
plementation is also robust in the case of ill condi- 
tioned covariance matrices. A generalization of the 
maximum likelihood method is pr which can be 
used for highly correlated (multi-collinear) features of 
igh dimension. It is also ited to allow class spe- 
ic selections of features. This makes it possible to 
discard features showing non-normal distribution on a 
class by class basis. These generalizations require a 
normalization of distance measures across all feature 
spaces (possibly of different dimension). As a tool for 
this normalization, the paradigm of fuzzy set theory is 
ited: distance measures are mapped into 
gra of memberships to individual classes. This 
leads to fuzzy classification methods: a vector of mem- 
ips to the various classes is assigned to each 
pixel. the possibility of using different features 
and different classificators within a single classification 
run, a new approach to ane ame classification is 
emerging. A method for i a geocoded the- 
matic database is discussed and a method for detect- 
ing and r mixed pixels is proposed. A context 
sensitive reclassification method is presented which is 
particularly useful in the case of sensor data of high 
spatial resolution. The effectiveness of this method is 
demonstrated for synthetic data as well as thematic 
mapper data. A comparison with probabilistic relax- 
ation method and classification after segmentation 
shows that the new method is a significant improve- 
ment in utilizing context in reclassification. 


413,764 
N94-14495/3/GAR PC A03/MF A01 
Guetnate Deteeton 5 rE Binary 

by Expan- 
sion Patterns. 
Annual Progress Report. 
Y. Baram, and Y. Barniv. Sere 15p NAS 
1.26:194415, NASA-CR-194415 
Contract NCC2-703 


This paper describes a technique for obstacle detec- 
tion, based on the expansion of the image-plane pro- 
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jection of a textured object, as its distance from the 
sensor decreases. Information is conveyed by vectors 
whose components represent first-order temporal and 
spatial derivatives of the image intensity, which are re- 
lated to the time to collision through the local diver- 
gence. Such vectors may be characterized as patterns 
corresponding to ‘safe’ or ‘dangerous’ situations. We 
show that essential information is conveyed by single- 
bit vector components, representing the signs of the 
relevant derivatives. We use two recently eloped, 
high capacity classifiers, employing neural learning 
techniques, to recognize the imminence of collision 
from such patterns. 


413,765 


N94-14718/8/GAR 
Rome Univ. (Italy). Dipt. di Fisica. 
Retrieval of Neural 


PC A03/MF A01 
Networks with Infi- 


nitely oy | Marked Patterns. 

S. Nicolis. 5 Mar 90, 12p PREPRINT-729, ETN-93- 
94367 

Sponsored by Eec. 


An extension of the Hopfield model, where a certain 
number of ‘privileged’ (or ‘marked’) patterns enters the 
Hebb rule with weight 1, while the remaining enter with 
weight gamma less than 1, was studied. Both sets are 
infinite. Assuming replica symmetry, the zero tempera- 
ture capacity minus gamma and overlap minus gamma 
diagrams are calculated and compared with numerical 
simulations, when both sets hold the same number of 
patterns. The transitions from the retrieval to the spin 
glass phase are found to be first order. 


413,766 

PB94-118213/GAR PC A03/MF A01 
National Inst. of Standards and Technology (CSL), 
Gaithersburg, MD. Advanced Systems Div. 
Comparison of Classifiers. 

P. J. Grother, and G. T. Candela. Jun 93, 20p 
NISTIR-5209 


We report r results for several pattern classi- 
fiers trained and tested on disjoint sets of 30620 digits 
selected from the first 500 writers of the National Insti- 
tute of Standards and Technology (NIST) Special Da- 
tabase 3. The classifiers are ubiquitous in traditional 
pattern recognition literature (minimum distance, maxi- 
mum a posteriori, nearest neighbor) as well as neural 
network literature (multilayer perceptron, radial basis 
functions, probabilistic neural network). For the pur- 
pose of valid comparison of classifiers, fixed sets of 
Karhunen-Loeve Transforms produced from images 
preprocessed using the same methods for size and 
orientation normalization were used as features. The 
‘K-means’ clustering algorithm is used to produce sub- 
classes thereby supervising training and aiding recog- 
nition. Graphical displays of tion and associ- 
ated confidences illustrate classifier complexity. Rec- 
ognition error rates for all the classifiers are tabulated 
as a function of feature vector dimension. Computa- 
tional and memory requirements of the different pt 
fiers are also compared. 


413,767 


PB94-123676/GAR PC A03/MF A01 
Foersvarets Forskningsanstalt, Linkoeping (Sweden). 
Huvudavdeining foer Informationsteknologi. 
Transiations- och Rotationsinvariant Moensteri- 

— and Rotation Invariant 


S. Posluk, on M. linen. Feb 93, 50p FOA-C- 
30702-8.4,3.4 
Text in Swedish; summary in English. 


This report introduces a method for 2D pattern repre- 
sentations, which has explicit and simultaneous trans- 
lation and rotation invariance. In contrast to previous 
efforts in this direction, we do not rely on center of 

gravity calculations and subsequent resampling of the 
image. Instead the fourier transformed image is used 
as input to a rotation invariant operator, i.e., the image 
is transformed twice. This results in a translation and 
rotation invariant representation since the rotation op- 
erator commutes with the fourier transform. The invar- 
iant features are then used as input to a neural network 
classifier. The result is a robust and noise insensitive 
system. 


413,768 
PC NO1/MF NO1 


PB94-859493/GAR 
NERAC, Inc., Tolland, CT 


Bar Code Reading Devices. (Latest citations from 
the U.S. Patent Bibliographic File with Exemplary 
Claims). 

Published Search®). 

Dec 93, 250 citations 

Updated with each order. Supersedes PB93-879021. 
Sponsored in part by National Technical information 
Service, Springfield, VA. 


The bibliography contains citations of selected patents 
concerning optical devices and systems for reading 
bar-coded labels. Optical scanners and decoding de- 
vices employed in bar code reading systems are dis- 
cussed. Reading error detection, label protection, and 
remote reading techniques are considered. Specific 
applications in merchandising and control equipment 
are also included. (Contains 250 citations and includes 
a subject term index and title list.) 


General 


413,769 

DE93019406/GAR PC A02/MF A01 
Sandia National Labs., Albuquerque, NM. 
Teleoperation with virtual force feedback. 

R. J. Anderson. 1993, 8p SAND-93-1914C, CONF- 
9309199-2 

Contract ACO4-76DP00789 

Society of Photo-Optical Instrumentation Engineer's 
(SPIE) international symposium on optical tools for 
manufacturing and advanced automation, Boston, MA 
(United States), 7-10 Sep 1993. Sponsored by Depart- 
ment of Energy, Washington, DC. 


In this paper we describe an algorithm for generating 
virtual forces in a bilateral teleoperator system. The vir- 
tual forces are generated from a world model and are 
used to provide real-time obstacle avoidance and guid- 
ance capabilities. The algorithm requires that the 
slaves tool and every object in the environment be de- 
composed into convex polyhedral Primitives. Intrusion 
distance and extraction vectors are then derived at 
every time step by applying Gilbert's polyhedra dis- 
tance algorithm, which has been adapted for the task. 
This information is then used to determine the com- 
pression and location of nonlinear virtua! spring- 
dampers whose total force is summed and applied to 
the manipulator/teleoperator system. Experimental re- 
sults validate the whole approach, showing that it is 
possible to compute the algorithm and generate realis- 
tic, useful pseudo forces for a bilateral teleoperator 
system using standard VME bus hardware 


413,770 

DE93019409/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM 

MIMD massively parallel methods for engineering 
and science probiems. 

W. J. Camp, and S. J. Plimpton. 1993, 16p SAND-93- 
0875C, CONF-930372-12 

Contract ACO04-76DP00789 

1993 international simulators conference on high per- 
formance computing, Arlington, VA (United States), 29 
Mar - 1 Apr 1993. Sponsored by Department of 
Energy, Washington, DC. 


MIMD massively parallel computers promise unique 
power and flexibility for engineering and scientific sim- 
ulations. In this paper we review the development of a 
number of software methods and algorithms for scien- 
tific and engineering problems which are helping to re- 
alize that promise. We discuss new domain decompo- 
sition, load balancing, data layout and communications 
methods applicable to simulations in a broad range of 
technical fields including signal processing, multi-di- 
mensional structural and fluid mechanics, materials 
science, and chemical and biological systems. 


413,771 
DE93041118/GAR PC A14/MF A03 
Lawrence Livermore National Lab., CA. 

you might want to know about the In- 
ternet but are afraid to ask. A new users resource. 
E. Thiel. 1993, 301p UCRL-MA-115210 
Contract W-7405-ENG-48 
Sponsored by Department of Energy, Washington, DC. 


This document is a guide to accessing the Internet and 
the services available on Internet. The document con- 
tains a short explanation of the internet by E. Kroll and 





E. Hoffman, brief descriptions of the primary access 
tools, a glossary, answers to frequently asked ques- 
tions about the Internet, J. Martin’s ‘Search for Internet 
Treasure’ and other helpful information. The data 
access tools discussed in this document include 
Gopher, World Wide Web, WAIS, ASTRA, ARCHIE, 
WHOIS, NETSERV, and TRICKLE. The file transfer 
tool discussed is BITFTP. The two communication 
services discussed are NETNEWS and LISTSERV. 


413,772 


77. 
N94-13797/3/GAR PC A04/MF A01 


Lockheed Engineering and Sciences Co., Hampton, 
VA 


Simulator for Heterogeneous Dataflow Architec- 
tures. 

Report, 1 Jun. 1991 - 31 Aug. 1992. 

M. R. Malekpour. Sep 93, 56p NAS 1.26:191545, 
NASA-CR-191545 

Contracts NAS1-19000, RTOP 586-03-11-31 


A new simulator is developed to simulate the execu- 
tion of an algorithm graph in accordance with the Algo- 
rithm to Architecture Mapping Model (ATAMM) rules. 
ATAMM is a Petri Net model which describes the peri- 
odic execution of large-grained, data-independent da- 
tafiow graphs and which provides predictable steady 
state time-optimized performance. This simulator ex- 
tends the ATAMM simulation capability from a heter- 
ogenous set of resources, or functional units, to a 
more general heterogenous architecture. Simulation 
test cases show that the simulator accurately executes 
the ATAMM rules for both a heterogenous architecture 
and a homogenous architecture, which is the special 
case for only one processor type. The simulator forms 
one too! in an ATAMM Integrated Environment which 
contains other tools for graph entry, graph modification 
for performance optimization, and playback of simula- 
tions for analysis 


413,773 

N94-13820/3/GAR PC A11/MF A03 
National Research Council of Canada, Ottawa (Ontar- 
iO). 

Intelligence Artificielle au Canada: Memoire Pre- 
pare Par les Membres du Caia (Artificial Intelli- 
gence in Canada: A Description by the Members of 
the ACAI). 

cJan 91, 226p CNR-31790, CTN-93-60827 

Text in French 


A composite description is provided of artificial intelli- 
gence research, development, and application as it 
exists in Canada today. The description is based on 
knowledge and information readily available to mem- 
bers of the Associate Committee on Artificial Intelli- 
gence of the National Research Council of Canada. 
Research and development activities, objectives, fa- 
cilities, and other matters are reviewed in three main 
sections: consortia and other collaborative organiza- 
tions; universities, government departments and agen- 
cies; and business and industry. In the aerospace field, 
of special interest are the activities of the Canadian 
Space Agency related to the Space Station Mobile 
Servicing System and its Strategic Technologies for 
Enhanced Automation and Robotics Program; Trans- 
port Canada’s work on artificial intelligence in its Avia- 
tion Group; and CAE Electronics Ltd.’s FLITE program 
on aerodynamic simulation. Results of a Canadian arti- 
ficial intelligence capability survey conducted in De- 
cember 1989 are appended. 


413,774 

N94-13829/4/GAR PC A03 
Defence Research Establishment, Ottawa (Ontario). 
Review of Robust Detection. 

E. April. Oct 92, 27p DSIS-93-00400, DREO-TN-92- 
13, CTN-93-60749 


A comprehensive survey is presented of the most im- 
portant results published to date on robust detection. 
A robust detector is one for which good performance is 
obtained under nominal conditions while an accepta- 
ble level of performance is maintained for deviations of 
the observation statistics, within some allowable un- 
certainty class. The basic principles of robust detec- 
tion are given and it is seen that the uncertainty model 
plays an important role in the derivation of the optimum 
scheme. For an eta contamination model, a censored 
version of the likelihood ratio constitutes the desired 
robust detector. The fundamental robust detection 
systems for various signal conditions are discussed 
and the asymptotic minimax robust detection ap- 
proach is introduced in order to solve the problem for 
weak signals and large sample sizes. Some of the 
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latest major contributions include results for depend- 
ent noise, asymmetric distributed noise, and adaptive 
robust detectors. Some concerns relating to the deri- 
vation of robust detection structures for continuous 
time processes are noted. Finally, recent topics such 
as the potential benefits of using the large deviations 
approach for robust detection are considered. 


413,775 


N94-14065/4/GAR 

Applied Silicon, inc., Ottawa (Ontario). 
Ewtest Signal Excision Testbed: System Evalua- 
tion. 

R. E. Ingram. Jan 92, 11p DSIS-93-00346, CTN-93- 
60752 


PC A03 


A digital signal processing testbed is being developed 
to provide a platform for the development of spread 
spectrum signal excision algorithms. The testbed per- 
forms real-time acquisition and signal excision on the 
acquired data. It also provides a post-processing capa- 
bility for algorithm evaluation. The system is to be im- 
plemented using the VMEC30 boards from Applied Sil- 
icon, installed in a Sun workstation. The proposed 
design of the real-time portion of the system is ana- 
lyzed with respect to general system structure, host/ 
VMEC30 communications, inter-VMEC30 communica- 
tions, and task distribution. Specific recommendations 
are made for overcoming the observed limitations of 
the system, as well as recommendations regarding 
testbed extensibility and future enhancements. 


413,776 


N94-14196/7/GAR PC A03/MF A01 
National Research Council of Canada, Ottawa (Ontar- 
io). 

Bibliotheque du Type Systeme Expert pour Audi- 
tion (Expert System Class Library for Audition). 

D. M. Morton, and A. M. Drinnan. Dec 92, 13p IME- 
MET-TR-008, CTN-93-60860 


An expert system class library for the object-oriented 
Audition environment has been created. The expert 
system is a forward chaining rule-based inference 
engine. It owns a set of static facts that are supplied by 
the user and a set of dynamic facts that the system 
has inferred. Dynamic facts are inferred from existing 
facts using a set of user-specified rules. User specified 
actions may also be executed based on the results of 
these inferences. To minimize inferencing time, rules 
are grouped into rulesets. Groups of rulesets that 
define complete sets of knowledge are organized into 
knowledge bases. An expert system may have multiple 
knowledge bases. A rule editor is provided for creating, 
editing and debugging. An overview is presented for 
the system applied for air traffic control. 


413,777 


N94-14634/7/GAR 

(Order as N94-14618/0/GAR, PC A24/MF 

A04) 

Toronto Univ. (Ontario). 
Neural-Network Approach to Robotic Control. 
D. P. W. Graham, and G. M. T. Deleuterio. 15 Feb 
93, 16p 
In JPL, Proceedings of the Fifth NASA/NSF/DOD 
Workshop on Aerospace Computational Control p 
221-236. Sponsored by Natural Science and Engineer- 
ing Research Council; Inst. For Robotics and Intelli- 
gent Systems; Inst. For Space and Terrestrial Science. 


An artificial neural-network paradigm for the control of 
robotic systems is presented. The coach is based 
on the Cerebellar Model Articulation Controller created 
by James Albus and incorporates several extensions. 
First, recognizing the essential structure of multibody 
equations of motion, two parallel modules are used 
that directly reflect the dynamical characteristics of 
multibody systems. Second, the architecture of the 
proposed network is imbued with a self-organizational 
capability which improves efficiency and accuracy. 
Also, the networks can be arranged in hierarchical 
fashion with each subsequent network providing finer 
and finer resolution. 


413,778 


N94-15489/5/GAR PC A03/MF A01 
Institute for Computer Applications in Science and En- 
gineering, Hampton, VA. 


413,781 


General 


Multiphase Compiete Exchange: A Theoretical 
Analysis. 

Final Report. 

S. H. Bokhari. Aug 93, 28p NAS 1.26:191531, NASA- 
CR-191531 

Contracts NAS1-19480, NAS1-18605 


Complete Exchange requires each of N processors to 
send a unique message to each of the remaining N-1 
processors. For a circuit switched hypercube with N = 
2(sub d) processors, the Direct and Standard aigo- 
rithms for Complete Exchange are optimal for very 
large and very small message sizes, respectively. For 
intermediate sizes, a hybrid Multiphase algorithm is 
better. This carries out Direct exchanges on a set of 
subcubes whose dimensions are a partition of the inte- 
ger d. The best such algorithm for a given message 
size m could hitherto only be found by enumerating all 
partitions of d. The Multiphase algorithm is analyzed 
assuming a high performance communication net- 
work. It is proved that only algorithms corresponding to 
equipartitions of d (partitions in which the maximum 
and minimum elements differ by at most 1) can possi- 
bly be optimal. The run times of these algorithms plot- 
ted against m form a hull of optimality. It is proved that, 
although there is an exponential number of partitions, 
(1) the number of faces on this hull is Theta(square 
root of d), (2) the hull can be found in theta(square root 
of d) time, and (3) once it has been found, the optimal 
algorithm for any given m can be found in Theta(log d) 
time. These results provide a very fast technique for 
minimizing Communication overhead in many impor- 
tant applications, such as matrix transpose, Fast Fouri- 
er transform, and ADI. 


413,779 

N94-15714/6/GAR PC A03/MF A01 
Norwegian Defence Research Establishment, Kjeller. 
Bruk AV Hoeyere Ordens Statistikk |! Signalbehan- 
dling (Higher Order Statistics in Signal Process- 


ing). 

T. Jenserud. 10 Nov 92, 14p FFI-92/2008, ETN-93- 
94450 

Text in Norwegian. 


A new class of signal processing tools was recently 
deveicped to the point of practical application. Known 
as higher order statistics, these tools are beginning to 
find applicability in many diverse fields; for example 
sonar, radar biomedicine, seismic data processing, 
image reconstruction, harmonic retrieval, time delay 
estimation, adaptive filtering, array processing, and 
blind equalization. Higher order statistics are useful in 
problems where either nonGaussianity, nonminimum 
phase, colored noise, or nonlinearities are important 
and must be accounted for. An overview of higher 
order statistics is presented. Some applications where 
these methods may be of potential value are men- 
tioned. 


413,780 

N94-15719/5/GAR 
Massachusetts Univ., Amherst. 
Representation in incremental Learning. 
1993, 4p NAS 1.26:194595, NASA-CR-194595 
Contract NCC2-658 


Work focused on two areas in machine learning: repre- 
sentation for inductive learning and how to apply con- 
cept learning techniques to learning state preferences, 
which can represent search control knowledge for 
probiem solving. Specifically, in the first area the 
issues of the effect of representation on learning, on 
how learning formalisms are biased, and how concept 
learning can benefit from the use of a hybrid formalism 
are addressed. In the second area, the issues of devel- 
oping an agent to learn search control knowledge from 
the relative values of states, of the source of that quali- 
tative information, and of the ability to use both quanti- 
tative and qualitative information in order to develop an 
effective problem-solving policy are examined. 


PC A01/MF A01 


413,781 

PAT-APPL-7-726 610/GAR PC NO3/MF A04 
Argonne National Lab., IL. 

Secure communication of static information by 
electronic means. 

Patent Application. 

D. G. Gritton. Filed 1991, 11p DE93019341 

Contract W-7405-ENG-48 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


March 1,1994 79 





COMPUTERS, CONTROL & INFORMATION THEORY 


General 


This invention is comprised of a method and apparatus 
for the secure transmission of static data from a tag to 
a remote reader. Each time the static data is to be 
transmitted to the reader, the 10 bits of static data are 
combined with 54 bits of binary data, which constantly 
change from one transmission to the next, into a 64-bit 
number. This number is then encrypted and transmit- 
ted to the remote reader where it is decrypted to 
produce the same 64 bit number that was encrypted in 
the tag. With a continual change in the value of the 64 
bit number in the tag, the encrypted numbers transmit- 
ted to the reader will appear to be dynamic in character 
rather than being static. 


413,782 

PB94-116399/GAR PC A14/MF A03 
Technical Univ. of Lisbon (Portugal). Inst. Superior 
Tecnico 

Logica LORE e O Raciocinio Abdutivo Nao Omnis- 
ciente (Logic LORE and the Non-Omniscient Ab- 
ductive Reasoning). 

Doctoral thesis. 

N. J. N. Mamede. Jun 92, 316p 

Text in Portuguese; summary in English 


One of the main areas of research in Artificial Intelli- 
gence is the study of formal systems which attempt to 
model, with increasing accuracy, cognitive agents. 
Most of the existing systems suffer, among others, 
from two problems: the omniscience problem, defined 
as the problem of not recognizing that agents are 
unable to arbitrarily perform large computations in 
finite time; and the silence problem, characterized as 
the incapacity of producing any clue justifying the ab 
sence of an answer, when it is not able to solve a prob- 
lem. This dissertation presents an alternative that 
solves the omniscience problem and the silence prob- 
lem. The solution consists of the logic LORE. Based 
on LORE, a unified solution to both problems is pre- 
sented: an abstract non-omniscient reasoner, which 
can inform its interlocutor of the found answers and 
the impediments responsible for the absence of other 
answers. An implementation of this reasoner is de- 
scribed. This dissertation also includes some running 
examples to highlight the intended features of the 
system. 


413,783 

PB94-124278/GAR PC A03/MF A01 
Foersvarets Forskningsanstalt, Stockholm (Sweden). 
Dept. of Weapon Systems, Effects and Protection. 
Blurred Focal Elements Generalization of Demp- 
ster’s Rule. 

J. Schubert. Aug 93, 15p FOA-C-20938-2.7 

Summary in Swedish. See also PB92-151455 


When propositions are poorly specified it is uncertain if 
two propositions of different pieces of evidence are in 
logical conflict, i.e., it is uncertain whether the intersec- 
tion between their corresponding focal elements is 
empty. To distinguish between normal focal elements 
and these poorly represented focal elements we shall 
call the latter biurred focal elements. In order to re- 
solve the ambiguity, this uncertainty is modeled by cre- 
ating an additional piece of evidence against the simul- 
taneous belief in both propositions and treating the two 
original pieces of evidence as non-conflicting. In this 
paper we present a generalization of Dempster’s rule 
for evidence with blurred focal elements based on this 
methodology. 


413,784 

PB94-125234/GAR PC A03/MF A01 
Vrije Univ., Amsterdam (Netherlands). Faculteit der 
Wiskunde en informatica. 

What Can We Learn from Genetic Algorithms: A 
New Pe ive for Search Methods. 

A. Eiben. Dec 92, 27p IR-320 


This paper is concerned with search methods, in par- 
ticular with genetic algorithms (GAs) and their status in 
artificial intelligence (Al). We describe and study GAs 
in the context of classic Al search techniques, such as 
depth-first or A*. Systematically studying similarities 
and differences between generai search methods and 
genetic algorithms we claim a place for GAs in the Al 
search family. GAs are distinguished by relying on a 
fixed data structure of the search space and a stand- 
ard child construction mechanism. in the second part 
of this paper we surpass GA traditions concerning 
these aspects and generalize along two axes. We dis- 
cuss non-standard data types and child construction 
mechanisms with an arbitrary number of parents. 
Hereby we also achieve a general framework, a shell, 
to define basic search operators. Finally, we summa- 
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rize what we can learn from genetic algorithms and 
sketch the outlines of a scientific program for develop- 
ing and investigating new kinds of search methods. 


413,785 


PB94-125275/GAR PC A03/MF A01 


Technische Univ. Twente, Enschede (Netherlands). 
Tele-Informatics and Open Systems Group. 
Recursive Bundle Event Structures. 

D. Latella. c1993, 30p TIOS-93/16, MEMO-INF-93- 
27 


Prepared in cooperation with Istituto CNUCE, Pisa 
(Italy). 


In this paper we propose a model, recursive bundle 
event structures (recBES), of finite, graph-based rep- 
resentations for a class of (possibly) infinite bundle 
event structures. The rnodel must be at least as pow- 
erful as Finite State Automata (FSA). This is because 
we want to use it as a basis for a probabilistic model 
which can fully and effectively exploit Markov Theory. 
This is a minimal requirement in the sense that recBES 
are indeed more powerful than FSA and can give rise 
to probabilistic models which can represent stochastic 
processes which are not markovian, but the stochastic 
behavior of which can still be effectively studied. 


413,786 

PB94-125291/GAR PC A03/MF A01 
Technische Univ. Twente, Enschede (Netherlands). 
Tele-informatics and Open Systems Group. 

Language of Finite Pr istic Processes and Its 
interleaving Semantics. 

R. Langerak, and D. Latella. c1993, 17p TIOS-93/14, 
MEMO-INF-93-24 

Prepared in cooperation with Istituto CNUCE, Pisa 
(Italy). 


Alt is proposed as a simple language of finite probabi- 
listic processes. Alt is a probabilistic extension to a 
subset of Basic LOTOS including stop, action-prefix, 
non-deterministic choice and paralle! composition. Alt 
is based on the alternating model of probabilistic proc- 
esses which requires that every process must alter- 
nate action-steps with probabilistic steps, i.e. steps in 
which nothing is done except a probabilistic choice of 
the next step. This feature of Alt makes the model too 
much ‘clock-synchronous’ and, together with the syn- 
tactical constraints imposed on the language, results 
in the presence of a lot of superfluous internal moves. 
in the present report we propose a different algebra, 
Slip, which overcomes the above mentioned draw- 
backs of Alt still maintaining the correctness relation 
(i.e. testing equivalence) with standard LOTOS. 


413,787 

PB94-125317/GAR PC A03/MF AO1 
Technische Univ. Delft (Netherlands). Faculty of Tech- 
nical Mathematics and Informatics. 

Nested Krylov Methods Based on GCR. 

E. de Sturler. 1993, 28p REPT-93-50 


Recently the GMRESR method for the solution of 
linear systems of equations has been introduced. 
GMRESR involves an outer and an inner method. The 
outer method is GCR, which is used to compute the 
optimal approximation over a given set of direction 
vectors in the sense that the residual is minimized. The 
inner method is GMRES, which at each step computes 
a new direction vector by approximately solving the re- 
sidual equation. This direction vector is then used by 
the outer algorithm to compute a new approximation. 
We propose to preserve the orthogonality relations of 
GCR in the inner GMRES algorithm. This gives optimal 
correction with an ‘improved’ operator, which should 
also lead to faster convergence. However, this in- 
volves using Krylov methods with a singular, non-sym- 
metric operator. We will discuss some important prop- 
erties of this. We will show by experiments, that in 
terms of matrix vector multiplications this modification 
(almost) always leads to better convergence. 


413,788 

PB94-125499/GAR PC A04/MF A01 

oe Aerospace Lab., Amsterdam (Netherlands). 
(Glossary 

Knowledge Engineering). 

J. C. Donker, and J. M. Nibourg. 18 Nov 91, 72p 

NLR-TP-91435-U 

Text in Dutch; summary in English. 


This report contains a glossary of terms used in knowl- 
edge engineering. 


413,789 

PB94-126216/GAR PC A03/MF A01 
National Aerospace Lab., Amsterdam (Netherlands). 
+ Samm Data Fusion and the Use of Artificial 
int ‘5 

R. G. Zuidgeest. 22 Apr 92, 18p NLR-TP-92174-U 
Presented at the Avignon ‘92 ference on Artificial 
Intelligence, Expert Systems and Natural Language 
(12th), June 1-6, 1992. 


Multi-sensor data fusion (MSDF) is one of the emerg- 
ing fields in advanced information processing, con- 
cerned with fusing sensor data from multiple sensor 
systems. The merit of MSDF can be increased by em- 
ploying the knowledge of the human operator about 
the real world, the sensor systems and the fusion proc- 
ess. Artificial intelligence provides techniques to repre- 
sent this knowledge and to reason with it. These tech- 
niques are discussed in the context of a generic frame- 
work comprising a world model and fusion processes. 
These techniques can contribute to an effective updat- 
ing of the world model and can support its fusion proc- 
esses. In addition, a global distributed fusion architec- 
ture of knowledge-based systems employing the 
framework is proposed. As specific domain of fusion, 
battlefield surveillance is considered. This paper 
shows the potential use of artificial intelligence in multi- 
sensor data fusion. 


413,790 

PB94-126729/GAR PC A03/MF A01 
Technische Univ. Eindhoven (Netherlands). Dept. of 
Mathematics and Computing Science. 
Congruence Theorem for Structured Operational 
Semantics with Predicates and ive Premises. 
C. Verhoef. Jun 93, 31p COMPUTING SCIENCE 
NOTES-93/18 

See also PB93-225274. 


We proposed a syntactic format, the panth format, for 
structured operational semantics in which besides or- 
dinary transitions also predicates, negated predicates, 
and negated transitions may occur such that if the 
rules are stratifiable strong bisimulation equivalence is 
a congruence for all the operators that can be defined 
within the panth format. To show that this format is 
useful we took some examples from the literature sat- 
isfying the panth format but no formats proposed by 
others. The examples touch upon issues such as prior- 
ities, termination, conver , discrete time, recur- 
sion, (infinitary) Hennessy-Milner logic, and universal 
quantification. 


PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 
Computer Security and Computer Viruses. (Latest 
citations from Conference Papers Index). 
Published Search®. 
Dec 93, 59 citations minimum 
Updated with each order. Supersedes PB93-862175. 
Prepared in cooperation with Cambridge Scientific Ab- 
stracts, Washington, DC. Sponsored in part by Nation- 
al Technical Information Service, Springfield, VA. 


The bibliography contains citations concerning com- 
puter viruses and methods of computer security. Cita- 
tions include computer security in telecommunica- 
tions, defense, healthcare, and law enforcement insti- 
tutions. Topics also cover legislation, corporate poli- 
cies, and security in computer networks. The detection 
and prevention of computer viruses is described. (Con- 
tains a minimum of 59 citations and includes a subject 
term index and title list.) 
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413,792 
AD-A272 806/1/GAR PC A03/MF A01 
Materials Research Labs., Ascot Vale (Australia). 





Underwater Acoustic Generator Phase 2 Sea Trial, 
March 1992. 

Technical note. 

R. Alksne. Aug 93, 28p MRL-TN-640, DODA-AR-008- 
268, 


In support of a joint ALO-SA, DSTO, and Industry pro- 
gram to develop a discrete low frequency towed un- 
derwater acoustic generator (UAG), a series of sea 
trials were conducted. These trials were conducted in 
the Gulf of St. Vincent and the sea west Of Kangaroo 
Island to check the environmental and acoustic per- 
formance of a concept UAG. This report describes the 
UAG Phase 2 evaluation trial held in March 1992. De- 
tails and results of the trial are provided along with an 
assessment of the UAG performance and conclusions 
and recommendations for further development and 
tests. 


413,793 

AD-A272 964/8/GAR PC A0Q3/MF A01 
Defence Research Agency, Gosport (England). 
Approximation to Sound Radiation and Scattering 
by Simply Supported Layered Cylinder. 

Technical memo. 

J. H. James. Aug 93, 21p Rept no. DRA- 
TM(USGR)93339 


A theoretical approximation is obtained for calculating 
the acoustics of a finite multilayered anisotropic cylin- 
der which is excited either by a mechanical force or by 
a plane wave at oblique incidence. The cylinder dy- 
namics is obtained by a semi-analytical theory, and the 
far field acoustics by standard cylindrical baffle theory. 
A numerical example of steady state and transient 
sound radiation demonstrates an application of the 
model. Sound radiation. Sound scattering. Anisotropic 
layered cylinder. Simple supports. 


413,794 

AD-A272 967/1/GAR PC A06/MF A02 
Naval Postgraduate School, Monterey, CA. 
Comparison of Higher Order Moment Spectrum 
Estimation Techniques. 

Master’s thesis. 

J. F. McAloon. Sep 93, 123p 


This thesis compares the detection performance of the 
1-1/2 D instantaneous power spectrum (1-1/2 D sub 
ips), the bispectrum, the instantaneous higher-order 
moment slice (IHOMS) method, and the spectrogram 
for multi-component stationary signals, harmonically 
related stationary signals, and multi-component linear 
FM signals corrupted by additive white Gaussian 
noise. In addition, a determination of the relative proc- 
essing gain between the 1-1/2 D sub ips method and 
the spectrogram is made for stationary signals in 
noise. The results of this thesis show that 1-1/2 Dips 
has a processing gain advantage over that of the spec- 
trogram for a range of input SNR that depends upon 
the size of the data window. Under some conditions, 
the bispectrum can detect both harmonic coupling and 
phase coupling between the components of multi- 
component signals. IHOMS’ ability to detect linear 
chirps in noise is limited to chirps having different slew 
rates, and the method has a significantly greater com- 
putational cost than both the spectrogram and 1- 1/2 
Dips. Bispectrum, 1-1/2 D, IPS, Higher-order mo- 
ments, Cumulants. 


413,795 

N94-14360/9/GAR PC A03 
JASCO Research Ltd., Sidney (British Columbia). 
Flatdan Beamformer Enhancements and Testing. 
R. Racca, |. Schumacher, and P. Kraeutner. Jul 92, 
46p DSIS-93-00287, DREP-CR-92-47, CTN-93-60798 
Contract DREP-W7708-1-0980-01-XSA 


FLATDAN is a program that implements a Farfield Line 
Array Time Domain beamformer for processing large 
amounts of acoustic data. Upsampling is u to in- 
crease the time delay resolution beyond that of the 
input sampling frequency. However, decimation after 
the beamforming operation ensures that the output 
data rate per beam is the same as the input data rate 
per sensor. The beamformer can accommodate up to 
256 input sensor channels and can provide output for 
up to 256 beams. The beamformer expects input data 
for all sensors to be in a single file written using the 
Defence Research Establishment Pacific Ocean 
Acoustics .DAT format. Beam output data is written in 
the same format. An information manual for FLATDAN 
users is presented, describing the beamformer design, 
program operation, and program structure. Modifica- 
tions to the file input/output routines since the original 


introduction of FLATDAN are noted. A performance 
analysis of the beamformer code was conducted using 
a VAX performance and coverage analyzer utility. Re- 
sults are given, showing how much total execution 
time is spent at given locations in the program. Sample 
— test runs using simulated input data are in- 
cluded. 


413,796 

PAT-APPL-8-038 364/GAR PC NO3/MF A04 
Department of the Navy, Washington, DC. 

Apparatus for Producing images Acoustically. 
Patent Application. 

M. Sullivan, D. Dussault, R. Charette, and R. 
D’Addio. Filed 29 Mar 93, 20p AD-D015 963/2 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


This patent application discloses an apparatus for im- 
aging an object underwater. A detector array of oper- 
ationally independent transducers is deployed in a 
medium such as water. Each transducer generates an 
electrical signal across independent first and second 
electrodes corresponding to impinging acoustic 
energy. Each of the positions in the detector array is 
identified in sequence along with the identification of a 
corresponding pixel position or display position in a 
display structure. A first multiplexer connects to ail the 
first electrodes and a second multiplexer connects to 
all the second electrodes to enable the identification 
Circuit to select corresponding electrodes for each de- 
tector position. A single amplifier circuit couples the 
signals from the multiplexer to a circuit for controlling 
the illumination of a selected display position. 


413,797 

PATENT-5 241 519 Not available NTIS 
Department of the Navy, Washington, DC. 
Hydrophone Assembly with Vibrations Isolated 
Transducer Elements. 

Patent. 

P. Monahan, and G. Battista. Filed 23 Jul 92, 
patented 31 Aug 93, 4p AD-D015 968/1, PAT-APPL- 
7-917 648 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231. 


Hydrophone transducer elements are mechanically 
isolated from one another in vibration by suspending 
them in a urethane matrix molded into a cylindrical 
shape. A metal ring is mechanically locked in an annu- 
lar slot defined by the cylindrical shaped matrix. The 
ring is used to mechanically support the assembly for 
towing. The transducer elements are electrically con- 
nected to one another and to an electrical cabie inde- 
pendently of this mechanical support. 


413,798 

PB94-123536/GAR PC A04/MF A01 

Foersvarets Forskningsanstalt, Stockholm (Sweden). 

= of Weapon Systems, Effects and Protection. 
Hydr Wave-Fields Generated by Differ- 

pa Source T 


ypes, a Computational 
J. Tegnesjoe. Jun 93, 59p FOA-C-20929-2. 2 
Summary in Swedish. 


This report treats hydroacoustic wave field computa- 
tions from different source types. The numerical 
method used to solve the hydroacoustic wave equa- 
tions is the propagator matrix method. Three different 
kinds of point sources are considered. Simulations are 
carried out for each one of them. In addition, an array 
of symmetric point sources is considered. The basic 
theory of the propagator matrix method is explained 
and the source conditions for all source types are 
given. Low frequency wave fields have a rapid attenu- 
ation in the liquid. At higher frequencies the simula- 
tions show a more complex pattern. The wave fields 
from the vertical point force give zero pressure along a 
horizontal line out from the source. The dipole gives a 
wave field that has zero pressure along a vertical line 
through the source. The array of symmetric point 
sources is used to excite modes and to compute re- 
flections of a Gaussian plane wave at the sea bed. 
Mode excitation was carried out with different numbers 
of sources. Modes are excited with as few sources as 
six. Especially in cases with a rigid bottom excitation of 
modes it is possible even with few sources. A beam 
incident to the sea bed excites a lateral wave field in 
the sediment. This wave field causes a horizontal dis- 
placement and a splitting of the reflected beam. 


413,802 
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413,799 


PB94-860251/GAR 
NERAC, Inc., Tolland, CT. 
Acoustic Devices: Federal Applied Technologies 
Available for Licensing. (Latest citaticns from the 
NTIS Database). 

Published Search®). 

Dec 93, 250 citations 

Updated with each order. Supersedes PB93-854313. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


PC NO1/MF NO1 


This bibliography contains citations of selected pat- 
ents and patent applications concerning federal ap- 
plied technologies available for licensing in the area of 
acoustic instrumentation. Topics include sonar equip- 
ment, acoustic testing, acoustic depth measurement 
instruments, sensors, transducers, aggiomerators, 
leak detectors, acoustic wave devices, acoustic prop- 
erties measurement, acoustic signal generators, 
acoustic levitators, telemetry, antennas, resonators, 
impedance measuring, acoustic lenses, and electroa- 
coustic transducers. These U.S. government-owned 
inventions are available for U.S. licensing and, possi- 
bly, for foreign licensing. (Contains 250 citations and 
includes a subject term index and title list.) 


Electromagnetic & Acoustic 
Countermeasures 


413,800 


PB94-124252/GAR PC A03/MF A01 
Foersvarets Forskningsanstalt, Linkoeping (Sweden). 
Huvudavdelning foer a tenes | 

Ekonomi- och Produktionsrapport 1992. Institu- 
tionen foer yn mee och Motmedelssys- 
tem (FOA 39) (Economical and Research Activity 
R 1992. Division of ESM and ECM (FOA 39)). 
E. S. Johansson, and B. Heelge. Feb 93, 31p FOA- 
C-30705-3.6 

Text in Swedish; summary in English.Color illustrations 
reproduced in black and white. 


This report gives an overview of activities of the Divi- 
sion of Electronic Support Measures and Electronic 
Countermeasures during the year 1992. 


Infrared & Ultraviolet Detection 


413,801 


N94-13719/7/GAR PC A03/MF A01 
Daedalus Enterprises, Inc., Ann Arbor, Mi. 

Modis-N Airborne Simulator. 

Final Report, 1 Feb. - 1 May 1992. 

S. D. Cech. 22 May 92, 36p NAS 1.26:194364, 
NASA-CR-194364 

Contract NAS5-31334 


All required work associated with the above refer- 
enced contract has been successfully completed at 
this time. The Modis-N Airborne Simulator has been 
developed from existing AB184 Wildfire spectrometer 
parts as weil as new detector arrays, optical compo- 
nents, and associated mechanical and electrical hard- 
ware. The various instrument components have been 
integrated into an operational system which has under- 
gone extensive laboratory calibration and testing. The 
instrument has been delivered to NASA Ames where it 
will be installed on the NASA ER-2. The following para- 
graphs detail the specific tasks performed during the 
contract effort, the results obtained during the integra- 
tion and testing of the instrument, and the conclusions 
which can be drawn from this effort. 


413,802 


N94-14173/6/GAR 

(Order as N94-14153/8/GAR, PC A) 
Calspan Corp., Arnold AFS, TN. Flight Dynamics Sec- 
tion. 


March 1,1994 81 
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Electromagnetic Wave Test. 

R. K. Matthews, and S. A. Stepanek. c1993, 7p 

In Vki, Methodology of Hypersonic Testing 7 p. Pre- 
pared in Cooperation with Arnold Engineering Devel- 
opment Center, Arnold AFS, TN. 


Electromagnetic wave testing, which represents a rela- 
tively new test technique that involves the union of 
several disciplines (aerothermodynamics, electromag- 
netics, materials/structures, and advanced diagnos- 
tics) is introduced. The essence of this new technique 
deals with the transmission and possible distortion of 
electr tic waves (RF or IR) as they pass 
through the bow shock, flow field, and electromagnetic 
window of a missile flying at hypersonic speeds. Vari- 

ations in gas density along the optical path can cause 
significant distortion of the electromagnetic waves 
and, therefore the missile seeker system may not ef- 
fectively track the target. Two specific test techniques 
are described. The first example deals with the com- 
bining of a wind tunnel and an RF range while the 
second example discusses the complexities of evalu- 
ating IR seeker system performance. 


413,803 

PB94-124476/GAR PC A03/MF AO1 
Foersvarets Forskningsanstalt, Linkoeping (Sweden). 
Huvudavdeining foer Informationstek 

IR-Fibrer i Laservarnare och Robotskottvarnare 
ue rere 
Robot Shot —— System 

S. Oedman, and J ll Mar 93, 36p FOA- 
C-30697-9.4,3.1 

Text in Swedish; summary in English. 


The report contains a literature survey of research on 
optical and mechanical properties and aging of IR 
fibers. Many glasses and crystals have their lowest at- 
tenuation in the infrared, IR, region. The attenuation in 
these materials has a theoretical value, 10(-3) (dB/ 
km), that is much lower than in optical quartz fibers, 
0.15 (dB/km). IR fibers may therefore give better per- 
formance, economy and novel technical solutions for 
fiber optic sensors and communication systems. 
Transmission of IR radiation in laser warning systems 
and imaging IR systems is potentially possible using 
IR-fibers. A field of ee of 360 degrees can be real- 
ized by transmitting IR radiation from various strategic 
points at a platform to a central detector or imaging 
system. There are, however, uncertainties about long 
term mechanical and optical properties. The authors 
have also calculated theoretical detection distances 
for laser threat and missile warning systems. 


Personnel Detection 


413,804 

DE93019619/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

INSENS classification algorithm report. 

J. E. Hernandez, C. J. Frerking, and D. W. Myers. 28 
Jul 93, 12p UCRL-ID-114953 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


This report describes a new algorithm developed for 
the Immigration and Naturalization Service (INS) in 
support of the INSENS project for classifying vehicles 
and pedestrians using seismic data. This algorithm is 
less sensitive to nuisance alarms due to environmental 
events than the previous algorithm. Furthermore, the 
algorithm is simple enough that it can be implemented 
in the 8-bit microprocessor used in the INSENS 
system. 


Radiofrequency Detection 


413,805 
AD-A272 901/0/GAR PC A04/MF A01 
Environmental Research Inst. of Michigan, Ann Arbor. 
Centerline Wake 
Final rept. Oct 92-Apr 93. 
ce ae SL amen ont & ©. iyden. Sup 68, 
62p p,- tee no. ERIM-207500- 

Contract NO0014-90-C-0071 


The ERIM Ocean Model (EOM) model was used as 


part of an end-to-end-simulation of the centerline ship- - 
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wake. EOM was modified to include Milgram’s turbu- 
lent damping formulation with Snyder's growth rate 
and Lyzenga’s source-and-sink description. The EOM 
simulations showed that turbulent dissipation can ex- 
plain the large negative modulation observed in the 
centerline wake. Tests were also performed to assess 
the sensitivity of the centerline RCS to: track aspect, 
incidence angle, wind direction, wind speed, surface 
current, and turbulence. It was found that the center- 
line wake width depended most str on the width 
of the turbulent dissipation region. The modulation 
depth was most sensitive to the turbulent damping, 
wind speed, and wind direction. Finally, 16 2D images 
of the radar cross section of the centerline shipwake 
were produced by EOM for use as matched filters on 
the experimental data. Shipwake, Synthetic aperture 
radar, Turbulence. 


413,806 


DE93019890/GAR PC AQ5/MF A01 
Coleman Research Corp., Orlando, FL. 

Earth Penetration Radar Imaging System (EPRIS). 
Final report. 

Progress rept. 

Aug 93, 83p DOE/EW/50616-T13 

Contract Al01-92EW50616 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


The Earth Penetration Radar Imaging System (EPRIS) 
has been developed and has the capability to detect 
and locate buried mines, buried ordnance delivered by 
precision munitions, buried drums, buried waste/con- 
taminants, and geological structures/features. The de- 
tected objects or features are mapped in three dimen- 
sions with high resolution. This information is then 
available for integration into a site characterization 
study. The EPRIS is a significant improvement in non- 
intrusive sensing and imaging capability. This phase of 
the EPRIS development has been extremely success- 
ful. Coleman Research Corporation (CRC) has imple- 
mented significant advances in technology into the 
EPRIS equipment. The frequency stepped radar 
sensor design has a very wide dynamic signal range 
and —- sensitivity over currently available equip- 
ment. The two- and three-dimensional image process- 
ing algorithms allow high-resolution placement and 
ae of buried objects and/or features. The discus- 
sions related to the analog-to-digital converter and the 
spiral antenna, define the source of the dynamic range 
capability realized by EPRIS. The processing for this 
new radar makes use of unique synthetic aperature im- 
aging (SAI) algorithms developed by CRC for frequen- 
cy stepped radar systems. The SAI algorithms are nec- 
essary to obtain excellent spatial resolution on objects 
buried up to seven meters. The sensor signal process- 
ing represents a significant improvement in imaging 
systems. The CRC test facility permitted tests on ob- 
jects buried up to 2.44 meters. 


413,807 


N94-13832/8/GAR PC A03/MF A0O1 
Defence Research Establishment, Ottawa (Ontario). 
MUSIC and Maximum Likelihood Using a Refined 


eee oe 
R -Angle Tracking. 


E. Bosse, R. M. Turner, and D. Brookes. Jan 92, 48p 
DREO-RN-1122, CTN-93-60766 


The performance of the MUSIC (multiple signal classi- 
fication) algorithm and many other superresolution 
methods degrades severely with the highly correlated 

multipath signals encountered in radar low-angle 
tracking. This deficiency is overcome by deriving new 
versions of the MUSIC and maximum omgaps bs pi 
rithms, which use a search vector based on a of 
the specular multipath. The performance of these two 
approaches is then compared with that of the MUSIC 
algorithm using spatial smoo . Monte Carlo simula- 
tions and experiments at X-bai ‘indicate that the use 
of a specular model combined with an array radar 
having frequency agility gives much more accurate 
tracking than do the conventional approaches. The ex- 
periments were conducted at a site on the shore of the 
North Sea, using corner reflectors mounted on poles 
inserted in the sea bed. Sea conditions varied from sea 
state one to five. 


413,808 


N94-14062/1/GAR PC A04/MF A01 
Defence Research Establishment, Ottawa (Ontario). 


Mare Various Time-Frequency Distribution 


R. Klepko, and K. N. Tran. Nov 92, 55p DREO-TN- 
92-17, CTN-93-60738 


Two time-frequency distributions (TFD’s), the Choi- 
Williams and the Wigner-Ville, are described and 
tested to illustrate how each technique can resolve 
stationary and nonstationary signals in both time and 
frequency domains. The results were compared to 
those obtained with the standard method used for 
spectral analysis, short-time discrete Fourier transfor- 
mation. The tests were performed with discrete simu- 
— sinusoidal signals as well as real signals repre- 
—o ternporal radar backscatter collected from 
a synthetic aperture radar. The general properties of 
the backscatter are the fading in and out of narrow- 
band signals and shifting of signal frequency through 
time as a result of scatterer motion. Using a TFD 
allows analysis of the Doppler frequency history of the 
scatterers located on a target of interest. The major 
conclusion from the tests performed with real signals 
is that the Choi-Williams distribution is preferred over 
both the Wigner-Ville distribution and discrete Fourier 
transformation as a result of improved signal to noise 
ratios in the spectral domain. Subroutines used to 
compute the various distributions are appended. 


413,809 
N94-15908/4/GAR 
(Order as N94-15886/2/GAR, PC A19/MF 


A04) 
Vexcell Corp., Boulder, CO. 
Synthetic Aperture Radar Signal Processing: 
Trends and Technologies. 
J. C. Curlander. 28 May 93, 21p 
In JPL, Proceedings of the Third Spaceborne Imaging 
Radar Symposium p 337-357. 


An overview of synthetic aperture radar (SAR) technol- 
ogy is presented in vugraph form. The following topics 
are covered: an SAR ground data system; SAR signal 
processing algorithms; SAR correlator architectures; 
and current and future trends. 


413,810 
N94-15911/8/GAR 
(Order as N94-15886/2/GAR, PC A19/MF 
A04) 
General Electric Co., Moorestown, NJ. Astro Space 
Div 


SAR Sensor Electronics: T/R Modules. 

M. A. Hasan, and A. E. Preyss. 28 May 93, 22p 

In JPL, Proceedings of the Third Spaceborne Imaging 
Radar Symposium p 381-402. 


A discussion concerning the architecture of transmit/ 
receive (T/R) modules in synthetic aperture radar 
(SAR) systems is presented. Module requirements are 
discussed in the context of the following: requirements 
traceability; antenna configuration; and typical module 
specifications/requirements. Finally, module technolo- 
gy development in the L-, C-, and X-bands is dis- 
cussed. 


413,811 
N94-15913/4/GAR 
(Order as N94-15886/2/GAR, PC A19/MF 


A04) 
Alenia Spazio S.p.A., Rome (Italy). 
High Resolution SAR Applications and Instrument 


Design. 

C. Dionisio, and A. Torre. 28 May 93, 3p 

In JPL, Proceedings of the Third Spaceborne Imaging 
Radar Symposium p 409-411. 


The Synthetic Aperture Radar (SAR) has viewed, in 
the last two years, a huge increment of interest from 
many preset and potential users. The good spatial res- 
olution associated to the all weather capability lead to 
considering SAR not only a scientific instrument but a 
tool for verifying and controlling the daily human rela- 
tionships with the Earth Environment. New missions 
were identified for SAR as spatial resolution became 
lower than three meters: disasters, pollution, ships 
traffic, volcanic eruptions, earthquake effect are only a 
few of the possible objects which can be effectively 
detected, controlled and monitored by SAR mounted 
on satellites. High resolution radar design constraints 
and dimensioning are discussed. 


413,812 
PB94-125515/GAR PC A03/MF A01 
National Aerospace Lab., Amsterdam (Netherlands). 





Comparison of RCS Prediction Techniques, Com- 
putations and Measurements. 

M. G. E. Brand, L. J. van Ewijk, F. Klinker, and H. 
Schippers. 14 Jul 92, 16p NLR-TP-92288-U 
Presented at the International Conference on Compu- 
tation in Electromagnetics, London, November 26-27, 
1991. Prepared in cooperation with Physics and Elec- 
tronics Lab. RVO-TNO, The Hague (Netherlands). 
ne tga by Ministry of Defence, The Hague (Neth- 
erlands). 


The requirement of low observability of military aircraft 
on radars necessitates the development of calculation 
methods to predict radar cross sections of three-di- 
mensional objects. In this paper three calculation 
methods are evaluated by computing the radar cross 
sections of a generic wing-inlet configuration. The fol- 
lowing methods are applied: a 3D high-frequency 
method, a 3D boundary element method and a 2D 
finite-difference time domain method. The results of 
the computations are compared with the data of meas- 
urements. 
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413,813 
N94-13799/9/GAR PC A06/MF AO2 
Arizona State Univ., Tempe. 

ae Pattern Control Using impedance Sur- 
‘aces. 

Final Report, 16 Sep. 1990 - 15 Sep. 1993. 

C. A. Balanis, K. Liu, and P. A. Tirkas. 15 Sep 93, 
122p NAS 1.26:194517, TRC-CAB-9308, NASA-CR- 
194517 

Contract NAG1-1183 


During the period of this research project, a compre- 
hensive study of pyramidal horn antennas was con- 
ducted. Full-wave analytical and numerical techniques 
were developed to analyze horn antennas with or with- 
out impedance surfaces. Based on these full-wave 
analytic techniques, research was conducted on the 
use of impedance surfaces on the walls of the horn 
antennas to control the antenna radiation patterns 
without a substantial loss of antenna gain. It was found 
that the use of impedance surfaces could modify the 
antenna radiation patterns. In addition to the analytical 
and numerical models, experimental models were also 
constructed and they were used to validate the predic- 
tions. Excellent agreement between theoretical predic- 
tions and the measured data was obtained for pyrami- 
dal horns with perfectly conducting surfaces. Very 
good comparisons between numerical and experimen- 
tal models were also obtained for horns with imped- 
ance surfaces. 


413,814 

N94-13916/9/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Analysis of Microstrip Patch Antennas with Non- 
zero Surface Resistance. 

D. G. Shively, and M. C. Bailey. Aug 93, 18p NAS 
1.60:3362, CECOM-TR-93-E-2, NASA-TP-3362, L- 
17219 

Contract RTOP 505-64-20-54 

Sponsored in Part by Army Communications Electron- 
ics Command, Fort Monmouth, Nj. 


The scattering properties of a microstrip patch anten- 
na with nonzero surface impedance are examined. 
The electric field integral equation for a current ele- 
ment on a grounded dielectric slab is developed for a 
——_ geometry by using Galerkin’s technique 

with subdomain piecewise linear basis functions. The 
integral equation includes a resistive boundary condi- 
tion on the surface of the patch. The incident field on 
the patch is expressed as a function of incidence 
angle. The resulting system of equations is then solved 
for the unknown current modes on the patch, and the 
radar cross section is calculated for a given scattering 
angle. Theoretical results in the form of radar cross 
section as a function of frequency are ‘ed with 
— measured at the NASA Langley Research 

inter. 


Circuits 


413,815 


AD-A273 083/6/GAR PC A03/MF A01 
California Univ., Los Angeles. Dept. of Electrical Engi- 


neering. 
aan Tompentwe Superconducting Planar Circuit 
Structure for High Frequency Applications. 

Final technical rept. 1 Jun 91-30 Sep 93. 

T. Itoh. 1 Oct 93, 11p 

Grant NO0014-91-J-1651 


Summarizes technical activities and accomplishments 
under the support of ONR in the area of electromag- 
netic analysis of planar circuit structures that contain 
high Tc superconductors. Subjects discussed include 
(1) pulse transmission along the superconducting 
transmission line, (2) the development of a new 
method for characterizing a transmission line made of 
a locally power dependent and hence nonlinear mate- 
rials such as high Tc superconductor, (3) the enhance- 
ment of finite difference time domain method which (a) 
accelerate computation efficiency and (b) FDTD Large 
signal. 


413,816 

DES2017635/GAR PC A01/MF A01 
Sandia National Labs., Albuquerque, NM. 

Motorola MC68040 high-speed design using Altera 
EPM5000 Erasable programmable logic devices. 

H. C. Shen, and S. M. Becker. 1993, 4p SAND-93- 
1598C, CONF-9309201-1 

Contract AC04-76DP00789 

1993 Institute of Electrical and Electronic Engineers 
(IEEE) international ASIC conference and exhibit, 
Rochester, NY (United States), 27 Sep 1993. Spon- 
sored by Department of Energy, Washington, DC. 


Many designs use EPLD’s (Erasable Programmable 
Logic Devices) to implement control logic and state 
machines. If the design is slow, timing through the 
EPLD is not crucial so designers often treat the device 
as a black box. In high speed designs, timing through 
the EPLD is critical. In these cases a thorough under- 
standing of the device architecture is necessary. This 
paper discusses lessons learned in the implementa- 
tion of a high-speed design using the Altera EPM5130. 


413,817 

DE93019072/GAR PC A02/MF A01 
Sandia National Labs., Albuquerque, NM. 
Superconducting flux flow devices, digital circuits 
and memories. 

J. S. Martens, M. E. Johansson, and A. Pance. 1993, 
9p SAND-92-2257C, CONF-93057 1-26 

Contract ACO4-76DP00789 

Electrochemical Society meeting (183rd), Honolulu, HI 
(United States), 16-21 May 1993. Sponsored by De- 
partment of Energy, Washington, DC. 


Flux flow based devices have advanced to the point 
where real digital circuits can be considered that have 
attractive speed and power properties. An ECL-like 
logic family has been developed with sub-10 ps 

delays with fan-outs of 5 or more. Adders with 25 ps 
delays and 30 nW static power dissipation have also 
been demonstrated. These logic families enable a 
hybrid memory concept with extremely low power 
needs and access times of a few hundred ps. 


413,818 

N94-13786/6/GAR PC A02/MF A01 
TRW Systems Group, Redondo Beach, CA. Space and 
Technology Group. 

Operation of High Power Converters in Parallel. 
Final Report. 

D. K. Decker, and L. Y. Inouye. Mar 93, 7p NAS 
1.26:191096, NASA-CR-191096 

Contracts NAS3-25093, RTOP 474-42-10 


High power converters that are used in space power 
poe a nome are limited in power —— capability 


due to component and thermal limitations. For applica- 
tions, such as Space Station Freedom, where multi- 
kilowatts of power must be delivered to user loads, 
parallel operation of converters becomes an attractive 

option when considering overall power subsystem to- 
paar TRW developed three different unequal 
power —— approaches for parallel operation of 
converters. These approaches, known as droop, 
master-slave, and proportional adjustment, are dis- 
cussed and test results are presented. 


413,822 
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413,819 
N94-14382/3/GAR 
(Order as N94-14369/0/GAR, PC A16/MF 


A03) 
Jet Propulsion Lab., Pasadena, CA. 
Performance Results of a Digital Test Signal Gen- 
erator. 
B. O. Gutierrez-Luaces, M. Marina, and B. Parham. 
15 Aug 93, 14 
Contract RTOP 314-40-41-11-06 
In Its the Telecommunications and Data Acquisition 
Report p 140-153. 


Performance results of a digital test signal-generator 
hardware-demonstration unit are reported. Capabilities 
available include baseband and intermediate frequen- 
cy (IF) spectrum generation, for which test results are 
provided. Repeatability in the setting of a given signal- 
to-noise ratio (SNR) when a baseband or an IF spec- 
trum is being generated ranges from 0.01 dB at high 
SNR’s or high data rates to 0.3 dB at low data rates or 
low SNR’s. Baseband symbol SNR and carrier SNR 
(Pc/No) accuracies of 0.1 dB were verified with the 
built-in statistics circuitry. At low SNR’s that accuracy 
remains to be fully verified. These results were con- 
firmed with measurements from a demodulator syn- 
chronizer assembly for the baseband spectrum gen- 
eration, and with a digital receiver (Pioneer 10 receiv- 
er) for the IF spectrum generation. 


413,820 

N94-14713/9/GAR PC A08/MF A02 
Laboratoire d’Automatique et d’Analyse des Sys- 
temes, Toulouse (France). 

Methodologie de la Conception Thermique des 
Circuits Electroniques Hybrides et Problemes 
Connexes (Thermal Design of Hybrid Circuits: 
Tools and Methodology). 

Ph.D. Thesis. 

P. Tounsi. 1992, 158p LAAS-92515, ETN-93-94363 
Text in French. 


The theoretical basis and the software computer im- 
plementation of new tools, intended for solving three 
dimensional static or dynamic conductive heat transfer 
problems in multilayered medias, are considered. 
These tools are particularly well adapted for thermal 
analysis of hybrid power circuits. Methodology of ther- 
mal design with the help of these tools is proposed. A 
comparison with experimental results is done and a 
way to solve electrothermal problems is outlined. 


413,821 
N94-15078/6/GAR 

(Order as N94-15025/7/GAR, PC — 

04) 

Institut de Radio Astronomie Millimetrique, Saint- 
Martin d’Heres (France). 
Preparation and Properties of Nb/Al SIS and SIN 
Junctions for Millimeter and Submillimeter Ra- 
dioastronomical Receivers. 
K. H. Gundlach, T. Lehnert, D. Billon-Pierron, M. 
Voss, and P. Pasturel. cDec 92, 4p 
In Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 313-316. 


The sharp onset of the quasiparticle current in Super- 
conductor Insulator Superconductor (SIS) tunnel junc- 
tions is used for frequency mixing in radioastronomical 
receivers. Efforts to develop and routinely produce 
various Nb based devices for frequencies up to 690 
GHz are outlined. The fabrication and properties of 
single (SIS) and double barrier (SISIS) devices, anodi- 
zation spectroscopy, thermal annealing, a method to 
prepare submicron junctions using optical lithography 
and on Nb based SIN junctions, are reported. The 
latter type has no Josephson effects which can inter- 
fere with low noise quasiparticle mixing. 


413,822 

PAT-APPL-8-038 746/GAR PC NO3/MF A04 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Forback DC-to-DC Converter. 

Patent Application. 

A. T. Lukemire. Filed 24 Mar 93, 33p N94-15874/8 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A pulse-width modulated DC-to-DC power converter 


including a first inductor, i.e. a transformer or an equiv- 
alent fixed inductor equal to the inductance of the sec- 
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ondary winding of the transformer, coupled across a 
source of DC input voltage via a transistor switch 
which is rendered alternately conductive (ON) and 
nonconductive (OFF) in accordance with a signal from 
a feedback control circuit is described. A first capacitor 
Capacitively couples one side of the first inductor to a 
second inductor which is connected to a second ca- 
pacitor which is coupled to the other side of the first 
inductor. A circuit load shunts the second capacitor. A 
semiconductor diode is additionally coupled from a 
common circuit connection between the first capacitor 
and the second inductor to the other side of the first 
inductor. A current sense transformer generating a 
current feedback signal for the switch control circuit is 
directly coupled in series with the other side of the first 
inductor so that the first capacitor, the second inductor 
and the current sense transformer are connected in 
series through the first inductor. The inductance 
values of the first and second inductors, moreover, are 
made identical. Such a converter topology results in a 
simultaneous voltsecond balance in the first induct- 
ance and ampere-second balance in the current sense 
transformer 


413,823 
PB94-108487/GAR 

(Order as PB94-108461/GAR, PC A09/MF 

A02) 

tee Inst. of Standards and Technology, Boulder, 
Characteristics of Unkown Linear Systems De- 
duced from Measured CW " 
M. T. Ma, and J. W. Adams. 1993, 23p 
Included in Jni. of Research of the National institutes 
of Standards and Technology, v98 n3 p297-319 May/ 
Jun 93 


A method is presented for predicting the total re- 
sponse, in both frequency and time, of an unknown 
linear system which only the measured continuous 
wave (cw) magnitude is available. The approach is 
based on approximating the square of the measured 
magnitude by a rational function, from which various 
system transfer functions in terms of complex frequen- 
cy are deduced. These transfer functions may or may 
not be at minimum phase. The corresponding impulse 
response is then obtained by taking the inverse La- 
place transform of the transfer function. The impuise 
response of the minimum-phase case rises faster ini- 
tially to its first maximum than the nonminimum-phase 
counter-parts. This result confirms that, for the same 
cw magnitude response, the accumulative energy con- 
tained in the impulse response is the greatest when 
the transfer function is at minimum phase. Physical 
meaning of the energy content is also discussed. 


413,824 

po leg ee to PC A06/MF A02 
tatens Provni: nstalt, Boras (Sweden). 

Baseline for a Nordtesi Method. R 

Screening of C A Guide for Compo- 

nent Users. Nordtest Project 1034-92. 

A. Boer) . V. Loll, and A. M. Kristensen. 1993, 

119p SP-RAPP-1993:48, ISBN-91-7848-434-0 

Summary in Swedish. 


A method for reliability stress screening (RSS) of com- 
ponents has been developed and is proposed to form 
a baseline for a Nordtest-method. Before issuance as 
a Nordtest-method it is proposed to supplement this 
report regarding possible failure modes and to make 
some editorial changes. The development work has 
been done in cooperation between the Swedish Na- 
tional Testing and Research Institute (SP) and Elek- 
tronikcentralen (EC) and was financed by Nordtest. 
The method makes use of methods described in IEC 
standard 1163. It is complementary to Nordtest- 
method NT ELEC 018 which defines a method for RSS 
of printed wiring assemblies. The purpose of the 
method is to give guidance to the component user and 
equipment manufacturer for the specification and the 
performance of screening for different cases. Five 
cases based on the users’ different aims for the 
scr are defined in the method. Examples of the 
design of a screening oy are given for 4 different 
component generic families. These are chosen as 

the component families with the highest rate of 
early failures as defined by a questionnaire performed 
o— the work with the Nordtest-method NT ELEC 

18. 


PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 
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Switched Mode Power Supplies. (Latest citations 
from the INSPEC Database). 

Published Search®). 

Dec 93, 250 citations 

Updated with each order. Supersedes PB93-881167. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations concerning 
switched mode power supplies (SMPS). Switched 
mode power supplies are used in virtually all power 
supply applications, including DC-to-DC and AC-to-DC. 
Topics include design, simulation, and analysis of 
power supply circuits, switching components, voltage 
regulation techniques, integrated circuit control sys- 
tems, and SMPS component selections. (Contains 250 
citations and includes a subject term index and title 
list.) 


Electromechanical Devices 


413,826 
DE94702203/GAR PC A08/MF A02 
Lund Univ. (Sweden). Dept. of Industrial Electrical En- 
a and Automation. 

ontrol of saturated synchronous machines. 
Thesis. 
M. Alakuela. May 93, 151p 


The inductances can vary up to more than 300% 
within the operating range of a modern synchronous 
machine. Consequently, the control system needs to 
keep track of these variations in order to extract opti- 
mal performance out of the drive. In this thesis the 
design of high performance control systems for syn- 
chronous machine drives is discussed with the main 
flux saturation effects taken into account. A main flux 
saturation model is developed, based on simple nu- 
meric calculations on the machine geometry. The satu- 
ration effects are represented by three dimensional 
saturation surfaces, showing an alternative method to 
describe the main flux saturation effects. Flux estima- 
tion and torque control systems are developed, based 
on the saturation model. Simulations of the entire 
system with control systems and non linear machine 
model are made and the proposed control systems are 
validated experimentally. It is shown that a parameter 
insensitive estimation of the modulus and angle of the 
air gap flux linkage or the stator flux linkage can be 
made with high accuracy with the help of two low-pass 
filters. Furthermore, it is shown that flux and power 
factor control can be done directly, i.e. without any in- 
termediate current control, thus minimizing the param- 
eter dependence in the control system. Finally, it is 
shown that the rotor position easily can be measured 
from the stator currents and the field current with a 
method that utilizes the fact that the synchronous ma- 
chine resembles the structure of a resolver. (63 refs.., 
79 figs.) 


413,827 
N94-13951/6/GAR PC A04/MF A01 
Centre National 


d'Etudes Spatiales, Toulouse 
(France). 


Etude de Iintermariabilite des Connecteurs Sub- 
miniatures de Cannon et Souriau (Study 
of the Int of Cannon and Souriau Sub- 
miniature 


Connectors). 
S. Clement. cNov 92, 71p CNES-NT-132, ETN-93- 
93979 
Text in French. 


A method to verify the intermateability of connectors 
which have different origins and common specifica- 
tions is provided. These connectors are designed for 
space applications and are known as Sub D connec- 
tors. These Sub D connectors investigated are speci- 
fied under the American military standard MIL-C 
24308. The evaluation of the connectors was carried 
out under three steps involving dimensional control, 
technological analysis, and a validation phase. The 
purpose of the dimensional control was to check the 
physical functionality of coupling these two different 
connectors. The technological analysis aimed at 
stressing and understanding ible performance dif- 


possible Ice ¢ 
ferences between both connectors. The validation 
consisted of tests to evaluate the performance of two 
coupled connectors. 


413,828 
N94-14324/5/GAR PC A09/MF A03 


Clemson Univ., SC. Dept. of Ceramic Engineering. 
Superconductivity Devices: Commercial Use of 


Space. 

Annual Report, 3 Jul. 1992 - 2 Jul. 1993. 

G. Haertling, E. Furman, C. Hsi, and G. Li. 6 Sep 93, 
197p NAS 1.26:194163, NASA-CR-194163 

Contract NAG1-1301 


The processing and screen printing of the supercon- 
ducting BSCCO and 123 YBCO materials on sub- 
strates is described. The resulting superconducting 
properties and the use of these materials as possible 
electrode materials for ferroelectrics at 77 K are evalu- 
ated. Also, work performed in the development of 
solid-state electromechanical actuators is reported. 
Specific details include the fabrication and processing 
of high strain PBZT and PLZT electrostrictive materi- 
als, the development of PSZT and PMN-based ceram- 
ics, and the — and evaluation of these electros- 
trictive materials. Finally, the results of studies on a 
new processing technology for preparing piezoelectric 
and electrostrictive ceramic materials are summarized. 
The process involves a high temperature chemical re- 
duction which leads to an internal pre-stressing of the 
oxide wafer. These reduced and internally biased 
oxide wafers (RAINBOW) can produce bending-mode 
actuator devices which possess a factor of ten more 
displacement and load bearing capacity than present- 
day benders. 


413,829 
N94-15448/1/GAR PC A07/MF A02 
Technische Univ. Berlin (Germany, F.R.). Fachgebiet 
Raumfahrt. 

und Steuerverfahren fuer die Kom- 
bination von Direktumrichter und Stromrichtermo- 
tor (Circuits and Control Processes for Combining 
Direct Converters and Inverter Motors). 
Ph.D. Thesis. 
M. Mehne. 1992, 131p ETN-93-94399 
Text in German. 


A method for inferior and superior engine speed range 
definition of a synchronous machine is proposed and 
conditions for operation interchange of direct convert- 
ers and inverter motors are demonstrated. Several 
configurations of direct/inverse converters used as in- 
verter motors with multiple intermediate devices were 
compared by simulation. It is established that the ma- 
chine frequency must be chosen in the interval 5 to 
12.5 Hz. The spectrum of network currents in direct 
operation was calculated from the simulated time 
curves and is found to be similar to this one of a com- 
parable direct inverter. A higher network connection 
voltage is shown to be necessary for high numbers of 
revolution and the direct/inverse converter is found to 
have a lower power factor in direct operating for equal 
number of revolutions. It is coricluded that direct/in- 
verse converters are a powerful alternative to the well 
known starting processes of invertor motors and they 
make superfluous a system separation between direct 
converter and inverter motor for high power drive in 
any engine speed range. 


Electron Tubes 


413,830 

AD-A272 567/9/GAR PC A03/MF A01 
Microelectronics Center of North Carolina, Research 
Triangle Park. 

Field Emitter Array RF Amplifier Development 
Project, Phase 1, Option 1. 

Quarterly R and D status rept. No. 8, 16 Jui-15 Oct 
93 


B. Hui. 15 Oct 93, 45p 
Contract MDA972-91-C-0028 


Successful electrical testing was performed on 44,460 
tip array. High-frequency testing is underway, both in- 
house and at Litton subprogram site. The first two runs 
of 2 microns column devices are finished. Arrays of 
232,630 tips have been successfully fabricated and 
are being electrically tested. Two fabrication runs of 4 
microns column devices have been started and are 
proceeding on a revised schedule after delays in the 
initial photolithography step. More rigorous uniformity 
requirements have resulted in modification of the initial 
photolithography steps. An in-situ cleaning system 
was installed and evaluated in the test chamber. Addi- 
tional testing is needed to bring the cleaning process 





under control. Development of low work function and 
metal coatings has focused on the optimization of the 
deposition process for tantalum nitride, and the devel- 
opment of deposition processes for lanthanum hexa- 
boride and zirconium carbide. The chemical composi- 
tion, resistivity, and growth rate of the deposited films 
is being analyzed by several methods. A device serial- 
ization method was implemented to improve record 
keeping on field emitter device testing. 


413,831 

PBS4-123643/GAR PC A03/MF A01 
Foersvarets Forskningsanstalt, Linkoeping (Sweden). 
Huvudavdelining foer Informationsteknologi. 
HPM-Tubes: Literature Survey Comprising 1992. 

L. Lundgren. Jun 93, 35p FOA-C-30715-8.3 
Summary in Swedish. See also report for 1991, PB93- 
117802. 


The present issue is the third in a new series of annual 
reports covering pulsed high power microwave (HPM) 
tubes and related technology. The literature survey is a 
continuation of the earlier annual report series: Micro- 
wave Tubes - Literature survey, the last issue compris- 
ing year 1986. The report gives a survey of the 
progress in the field, an evaluation of the state of the 
art, and trends of future developments. 


Optoelectronic Devices & Systems 


413,832 
DE93018366/GAR PC A03/MF AO1 
Los Alamos National Lab., NM. 

Multiport solid-state imager characterization at 
variable pixel rates. 

G. J. Yates, K. A. Albright, and B. T. Turko. 1993, 
19p LA-UR-93-2545, CONF-930722-18 

Contract W-7405-ENG-36 

Annual meeting of the Society of Photo-Optical Instru- 
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Energy, Washington, DC. 


The ae performance of an 8-port Full Frame 
Transfer Charge Coupied Device (FFT CCD) as a func- 
tion of several parameters including pixel clock rate is 
presented. The device, model CCD- 13, manufactured 
by English Electric Valve (EEV) is a 512 (times) 512 
pixel array designed with four individual programmable 
bidirectional serial registers and eight output amplifiers 
permitting simultaneous readout of eight segments 
(128 horizontal (times) 256 vertical pixels) of the array. 
The imager was evaluated in Los Alamos National 
Laboratory's High-Speed Solid-State Imager Test Sta- 
tion at true pixel rates as high as 50 MHz for effective 
imager pixel rates approaching 400 MHz from multi- 
porting. Key response characteristics measured in- 
clude absolute responsivity, Charge-Transfer-Efficien- 
cy (CTE), dynamic range, resolution, signal-to-noise 
ratio, and electronic and optical crosstalk among the 
eight video channels. Preliminary test results and data 
obtained from the CCD-13 will be presented and the 
versatility/capabilities of the test station will be re- 
viewed. 
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Photoconductive Semiconductor Switches (PCSS) are 
being used in, or tested for, many different pulsed 
power applications as diverse as ultrawideband (UWB) 
transmitters and high current pulsers. Some aspects of 
the switches that are relevant to most of the applica- 
tions are: switch lifetime (longevity), switch opening 
time (related to the lifetime of carriers in the semicon- 
ductor), switching jitter, and the required laser energy. 
This paper will emphasize the results that we have ob- 
tained with Si switches for UWB applications. These 
include: measurement of switch longevity (a total of 80 
Coulombs or 40 C/cm for a 2 cm wide switch and 18.4 
Coulombs or 73 Coulombs/cm for a 0.25 cm wide 


switch), switching at high repetition rates (up to 540 
Hz), measurement of carrier lifetime decay rates (a fast 
one of a few (mu)s, and a slow one of about 330 
(mu)s), and measurements on the effect of neutron ir- 
radiation on carrier lifetimes. The total charge switched 
seems to be the a ever reported for a PCSS. We 
have used these Si switches in a variety of circuits to 
produce: a monocyclie with a period of about 10 ns cor- 
responding to a center frequency of about 84 MHz, 
and ringing (many pulse) waveforms with periods of 
about 1 ns and 7.5 ns corr ing to center fre- 
quencies of 770 MHz and 133 MHz. We will also dis- 
os recent studies on the switching properties of 
aP. 
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The use of focused laser beams and fiber optics to 
control the iocation and density of current filaments in 
GaAs _ photoconductive semiconductor switches 
(PCSS) is described in this paper. An intensified CCD 
camera is used to monitor the infrared photolumines- 
cence of the filaments during fast initiation of high gain 
switching for several sizes of lateral GaAs PCSS (e. g. 
0.5(times)5, 1(times)5, 2.5(times)5, 2(times)30, and 
15(times)20 mm(sup 2)). The switches are triggered 
with either a focused, mode-locked, Nd:YAG laser 
(532 and 1064 nm) or fiber-optically coupled semicon- 
ductor laser diodes ((approximately)900 nm). The de- 
pendencies of the size, location, and density of the 
current filaments on the optical trigger, switch voltage, 
and switch current will be discussed. The impact of op- 
tically controlled current filaments on device design 
and lifetime is emphasized. Electro-optical switching 
amplification is demonstrated using the high gain 
switching mode of GaAs (lock-on). A single semicon- 
ductor laser diode is used to trigger a small GaAs 
PCSS. This PCSS is used to drive a 15-element laser 
diode array. Both electrical and optical pulse compres- 
sion, sharpening, and amplification are achieved. Esti- 
mates for electrical and optical power gains are 8000 
and 750 respectively. 
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Optoelectronics and photonics hold great potential for 
high data-rate communication and computing. Wide 
using in computing applications was limited first by 
device technologies and now suffers due to the need 
for high-precision, mass-produced packaging. The use 
of photons as a medium of communication and control 
implies a unique set of packaging constraints that was 
not present in traditional telecommunications applica- 
tions. The state-of-the-art in optoelectronic packaging 
is now driven by microelectric techniques that have po- 
tential for low cost and high volume manufacturing. 
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The integrated optic spectrum analyzer (IOSA) per- 
forms a spectrum analysis of radio frequency (RF) sig- 
nals in real time, with potential applications in electron- 
ic warfare receivers. The distinguising characteristics 
of the IOSA include small size, low weight, high rigidity, 
low cost, and low RF power requirements compared to 
bulk acoustic-optic devices. The |OSA consists of an 
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optical waveguide, two integrated optic lenses, a sur- 
face acoustic wave (SAW) transducer, a laser diode, 
and a photodetector array. System design, waveguide 
design, and SAW transducer design are described, 
along with the processes used for fabrication of the 
lens, waveguide, and SAW transducer. The IOSA 
system was then tested and results are presented. 
The dynamic range of the system was over 30 dB. The 
acousto-optic diffraction efficiency of the SAW trans- 
ducer was better than 50 percent/1 W RF. The 5-dB 
bandwidth of acousto-optic diffraction was around 350 
MHz. The RF frequency resolution was 6.4 MHz. The 
test results showed that most specifications surpassed 
the design targets. 
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The Institute for Microstructural Sciences (IMS) sup- 
ports the mission of the National Research Council of 
Canada by providing leadership, in collaboration with 
industry, in the development of a strategic base for in- 
formation technology. IMS achieves its objectives 
through such means as the performance of research 
and development, the development of vital expertise 
and knowledge, and making sophisticated infrastruc- 
ture accessible in collaborative research projects. 
IMS’s organization is based around ten functional 
groups in five program areas (advanced semiconduc- 
tor devices, optoelectronics, acoustics, electronic and 
photonic materials, and solid state physics) subdivided 
into 25 major projects. Reports of activities in these 
programs are presented, including overall objectives, 
lists of specific projects, research facilities and capa- 
bilities, and lists of publications. Highlights of 1991/92 
projects include development of a prototype ridge wa- 
veguide microwave spectrometer with 8 GHz resolu- 
tion, successful construction of novel wavelength divi- 
sion demultiplexers, design and fabrication of a novel 
field effect transistor, and production of strained layer 
InGaAs/GaAs lasers having application in photonic in- 
tegrated circuits. 
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The Institute for Microstructural Sciences (IMS) sup- 
ports the mission of the National Research Council of 
Canada by providing leadership, in collaboration with 
industry, in the development of a strategic base for in- 
formation technology. IMS achieves its objectives 
through such means as the performance of research 
and development, the development of vital expertise 
and knowledge, and making sophisticated infrastruc- 
ture accessible in collaborative research projects. 
IMS's organization is based around ten functional 
groups in five program areas (advanced semiconduc- 
tor devices, optoelectronics, acoustics, electronic and 
photonic materials, and solid state physics) subdivided 
into 25 major projects. Reports of activities in these 
programs are presented, including overall objectives, 
lists of specific projects, research facilities and capa- 
bilities, and lists of publications. Highlights of 1991/92 
projects include development of a prototype ridge wa- 
veguide microwave spectrometer with 8 GHz resolu- 
tion, successful construction of novel wavelength divi- 
sion demultiplexers, design and fabrication of a novel 
field effect transistor, and production of strained layer 
InGaAs/GaAs lasers having application in photonic in- 
tegrated circuits. 
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Hers’ und Untersuchung Integriert Op- 
tischer W: erkomponenten in Silizium (Man- 
uf and Examination of Integrated Optical 
Ww Components in Silicon). 

Ph.D. Thesis. 

J. Schmidtchen. 1992, 127p ETN-93-94393 

Text in German. 


Wav are manufactured with a method devel- 
oped for titanium diffused lithium niobate waveguides. 
Germanium was used for increasing refractivity and an 
alloy of germanium and silicon was ‘employed as 
doping material in order to avoid problems in the be- 
=_— of the diffusion process. Waveguide losses in- 
erior to 0.5 dB/cm were obtained by optimization of 
layer thickness and strip breath. Monomode rib wave- 
guides were manufactured by isotropic and anisotropic 
etching of a silicon on insulator. SIMOX (Separation by 
isolated Oxygen) process was used for production of a 
silica layer of 0.2 micrometers. The near field intensity 
profile of a rib waveguide was recorded and compared 
with a simulated equivalent waveguide. It is concluded 
that silicon can be used in optical communication tech- 
nology for realization of integrated optoelectronic de- 
vices. 
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M. A. C. Perryman, C. L. Foden, and A. Peacock. 
cDec 92, 6p 

In Its Proceedings of an Esa Symposium on Photon 


Detectors for Space Instrumentation p 21-26. 


Considerable theoretical and experimental effort is 
being devoted to the development of superconducting 
tunnel junction X-ray photon counting detectors, with 
the goal of providing good quantum efficiency com- 
bined with high energy resolution. The fundamental 
physical processes underlying the use of such detec- 
tors (the partial destruction of the superconducting 
state leading to free charge carriers which can be de- 
tected through quantum mechanical tunneling at the 
junctions) are equally applicable at wave- 
lengths. Optical photon counting should be possible 
using an array of closely packed junctions, or with an 
array of widely spaced junctions fabricated on a super- 
conducting substrate of higher energy gap, employing 
the principle of quasi-particle trapping. Such a device 
should combine most of the advantages of CCD’s 
(Charge Coupled Devices) and present photon count- 
ing systems; as a specific example, the combination of 
Al junctions with a Nb or Sn substrate provides the 
basis for a large area detector with very high sensitivity 
to individual optical and UV photons, high intrinsic time 
resolution, and moderate energy resolution. Some key 
astronomical applications of such a device are noted. 
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Photon Detectors. 
B. |. Fouks. cDec 92, 8p 
in Esa, Proceedings of an Esa Symposium on Photon 
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Principles and results of the theory of nonstationary 
processes in extrinsic detectors are presented. The 
low resistive detector contacts, being ohmic during DC 
flowing, are well injecting extra carriers during flowing 
of AC even if the AC changes are very slow. At a low 
temperature and background, a free carrier char: 
does not limit AC value and the latter is confined 
contact nonstationary injection ability. As a result, the 
current response on an illumination change is the long 
term one; it depends on the background value and 
contact parameter; it is completed by the long term os- 
cillations. The theory explains all photoresponse pecu- 
liarities, including incomprehensible ones before. It de- 
scribes well any nonstationary processes in various 
high resistivity semiconductors. The data of a number 
of extrinsic detector arrays are presented. 
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Universidad Politecnica de Barcelona (Spain). 

— v Barrier Focal Plane Arrays for SWIR and 
E. Roca, J. Vermeiren, W. Platz, G. Marangoni, and 
M. Fabbricotti. cDec 92, 5p 

Contract ESA-6044/84/NL/PB 

In Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 175-179. 


A 1536 pixels butted array consisting of three truly 
linear CCD (Charge Coupled Device) submodules was 
developed for infrared imaging. The pixel gap at the 
butting edges is nominally one and maximum two 
pixels and the alignment accuracy is better than 5 mi- 
crometers within the detector plane and better than 50 
micrometers in the Z direction. Schottky barrier sen- 
sors were used as IR detectors incorporating three dif- 
ferent silicides working in the front-side illumination 
mode. The main differences between these silicides 
are the cut-off wavelength and the operating tempera- 
ture. CoSi2 and NiSi show a cut-off wavelength of 
about 2.8 micrometers allowing an operating tempera- 
ture of 150 K and passive cooling, whereas PtSi has a 
cut-off waveile of about 6 micrometers working at 
77 K. All three ices present a good photoresponse 
uniformity along the sensor row and also a good noise 
behavior. 
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In Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 181-185. Spon- 
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Very sensitive CdHgTe-silicon hybrid focal plane 
arrays for infrared applications were demonstrated in 
linear formats up to 1024 elements and in two dimen- 
sional arrays of up to 128 by 128 elements. The hybrid 
technology is based on photovoltaic, CdHgTe diode 
arrays coupled to full custom, CMOS, silicon multiplex- 
ing circuitry. The technology used for the next genera- 
tion of advanced linear and two dimensional infrared 
arrays is described. The use of optical concentration 
for special applications is described and current 
progress on the 2.5 micrometer two dimensional focal 
plane for the HRIS (High Resolution Imaging Spec- 
trometer) program is outlined. 


413,844 
N94-15052/1/GAR 
(Order as N94-15025/7/GAR, PC A18/MF 
A04) 
Commissariat a [l'Energie Atomique, Grenoble 
(France). Technologies Avancees. 
12.5 Micron Infrared Detector for Earth Observa- 


tion. 
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In Esa, Proceedings of an Esa Symposium on Photon 
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Results obtained on 12.5 micrometer HgCdTe (mercu- 
ry cadmium telluride) infrared detectors are presented 
and information on the first butted IRCCD (infrared 
Charge Coupled Device) prototype to be fabricated 
within the frame of an ESA contract is given. The ob- 
jective of these programs is to develop future but- 
table linear arrays of a few thousand pixels for Earth 
observation from satellites. 
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G. A. Agranov, S. K. Novoselov, R. M. Stepanov, A. 
Z. Doon, and A. V. Pashkevich. cDec 92, 5p 

In Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 191-195. 


Coordinate addressed photodetector arrays based on 
thin films of lead chalcogenides and operating in differ- 
ent wavebands of the infrared spectral regions are de- 
scribed. The arrays feature high sensitivity, close to 


BLIP mode, wide dynamic range, and low heat dissipa- 
tion. Their advantages include random access, ele- 
ment block selection, image scaling, and on chip data 
encoding. Different design configurations with ele- 
ments from 128 by 128 to 512 by 512 are discussed 
and experimental parameters and characteristics of 
the experimental arrays are presented. 
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The use of SIS tunnel junctions as mixers in submilli- 
meter wave heterodyne receivers provides the best 
possible sensitivities up to frequencies as high as 500 
GHz. Several laboratories have now demonstrated 
that SIS receivers in that regime have better sensitivity 
than the more traditional Schottky instruments. In addi- 
tion, the low level of local oscillator power required for 
SIS receivers makes further development especially 
attractive for the high frequencies, possibly up into the 
THz regime. A fabrication process of niobium tunnel 
junctions and their application in waveguide mixers for 
the 330 to 380 GHz as well as the 410 to 490 GHz 
bands are described. The use of SIS detectors in 
planar antennas is especially promising for applica- 
tions in imaging array receivers. The use of planar 
double dipole antennas in combination with ellipsoidal 
lenses is described. 
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The theory of operation of submm/FIR bolometers 
and their technology are described. Bolometers are 
detectors that work by recording the temperature rise 
due to the absorption of radiation with the aid of a re- 
sistance thermometer. Photons of any wavelength can 
be detected as long as an efficient absorbing structure 
for that wavelength can be designed. In fact, even par- 
ticle radiation can be detected by the same mecha- 
nism. While thoughout much of the electromagnetic 
spectrum other types of detectors are superior, bolo- 
meters are still the most sensitive detectors for contin- 
uum radiation in the mm/submm range. Therefore, all 
large ground based mm/submm telescopes are 
equipped with bolometers for continuum studies. In 
principle, the performance of a bolometer can be im- 
proved without limits by lowering the operating temper- 
ature. At temperatures below 300 mK, bolometers 
have the potential to operate near the fundamental 
background limit in most environments. Combining 
them into arrays is relatively easy because of the basic 
simplicity of the detectors and the associated electron- 
ics. Therefore bolometers seem to be able to stand up 
to the challenge of competing detector technologies in 
the near future. 
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A three level polysilicon, buried channel Charge Cou- 
pled Device (CCD) technology was tested for Co-60 
ionizing radiation damage. Both CCD image sensors 
and test structures were evaluated. This allows a 





better understanding of the degradation phenomena 
and of the countermeasures needed for a radiation 
hardened technology. In a first phase the radiation 
hardness of the standard process was assessed. The 
results obtained led to the implementation of process 
and design modifications. Devices of the modified 
technology were evaluated up to a total dose of 90 
Krad(Si) and showed a tangible improvement in the ra- 
diation hardness. 
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The measurement of IR emission features in extended 
sources originating from PAH’s (Polycyclic Aromatic 
Molecules) material is addressed by the AROME in- 
strument, a balloon borne telescope. For this purpose 
four Si:Ga photoconductors were developed. They > 
erate at 1.6K inside an integrating cavity. A cold F 
based TIA preamplifier provides low noise photocur- 
rent measurement. The estimated noise equivalent 
power (blip) is 8 times 10 to the minus 14th power W/ 
square root of Hz. 
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The Rutherford Appleton Laboratory Photon Counting 
Detector is a two dimensional area detector having a 
wide range of applications at optical, UV and X-ray 
wavelengths, both ground based and in space. It 
makes use of a microchannel plate intensifier and 
‘software centroiding’ to derive the coordinates for 
photon events. The intensifier is coupled by means of 
a fiber optic taper either to a frame transfer CCD 
(Charge Coupled Device) or a CID camera running at 
video rates. Readout data frames are passed to a tran- 
sputer array for analysis, where the event centroids 
are first calculated using an approximate numerical al- 
gorithm, then corrected using a lookup table. The cur- 
rent characteristics of the detector and some possible 
future developments are discussed. 
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A linear array of monolithically grown PbTe and 
PbSnSe detectors on (111)-Si for MWIR and TIR imag- 
ing applications was designed and processed. The 
array consists of a staggered row of 2 by 128 detectors 
on a 100 micrometers pitch. The readout circuitry, inte- 
grated on the Si substrate consists of a COS multi- 
plexer with a direct injection input stage, a charge re- 
duction stage and charge to voltage conversion stage 
for each individual detector. This XDI (MultipeXed 
Direct Injection) circuit also allows for on-chip nonuni- 
formity compensation with a switched capacitor net- 
work. 


413,852 
N94-15100/8/GAR 
(Order as N94-15025/7/GAR, PC Ae 


Interuniversity Micro-Electronics Center, Louvain (Bel- 


ium). 
Monolithic PbTeCCD Focal Plane Array for MWIR 
Imaging. 
J. Vandamme, J. Vermeiren, G. Marangoni, M. 
Dantoni, and W. Platz. cDec 92, 4p 
Contract ESA-6044/84/NL/PB 
In Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 409-412. 


A_1536 pixels butted array consisting of three CCD 
(Charge Coupled Device) modules with a truly linear 
sensor row and with a bilinear readout organization 
was developed for infrared imaging. The pixel gap at 
the butting edges is nominally 1 and maximum 2 pixels 
and the alignment accuracy is better than 5 microme- 
ters within the detector plane and better than 50 mi- 
crometers in the Z direction. Photoconductive poly- 
crystalline PbTe detectors were deposited directly on 
top of a CCD multiplexer circuit, resulting in most prob- 
ably a lead salt detector array with the highest degree 
of integration, reported so far. The devices are operat- 
ed in 77 to 120K range and are showing a peak 
responsivity of 240 GV/J and a minimum noise equiva- 
lent power of 130 fW/square root of Hz. 
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The ion implanted Si bolometer has unequaled per- 
formance as a high resolution X-ray detector. The su- 
perconducting tunnel junction detector has to date, 
been unable to provide such performance. A new form 
of Si bolometer using single crystal epitaxial growth to 
replace ion implantation for better power — 
good uniformity and low excess noise, is under devel- 
opment. The use of epitaxial growth allows the produc- 
tion of single crystal layers with a thickness of up to 40 
micrometers with simultaneous doping from a second- 
ary dopant gas stream. In addition, the layer can be 
capped with an undoped layer to minimize excess 
noise and further improve performance. 


413,854 

N94-15447/3/GAR PC A09/MF A02 
Technische Univ. Berlin (Germany, F.R.). Fachgebiet 
Raumfahrt. 

Optische Koppelemente fuer den Kohaerent 
tischen Mehrt 

Ph.D. Thesis. 


R. La horst. 1992, 177p ETN-93-94398 
Text in German. 


Three by three (3 by 3) and four by four (4 by 4) port 
coupling elements and receivers for heterodyne multi- 
port systems are realized. Commercial (3 by 3) fiber 
coupling elements were used to achieve a usual (3 by 
3) port receiver and a (3 by 3) port receiver in pushpull 
switching, whose concept was theoretically and ex- 
perimentally analyzed. It is established that intensity 
oscillations of laser sources are suppressed by push- 
pull switching. The influence of thermal noise of opto- 
electronic input levels is shown to be weaker than in 
usual (3 by 3) port and (4 by 4) port receivers. Thermal 
noise effect in pushpull switching is similar to this one 
in heterodyne receivers. An integrated optical coupling 
element in LINDO3 was made with bridge circuit from 
four wa ide coupling elements and two phase con- 
verters, which are electro-optically tunable so that a 
continuous regulation of intermediate frequency phase 
can be compensated by temperature variations of the 
element. To obtain fiber-to-fiber losses lower than a 
dB, a compact crystal optical coupling element was 
developed with reference to polarization properties of 
optical waves. This element supplied the eight neces- 
sary intermediate frequency output signals. A direct 
experimental comparison of bandwidth efficiency of 
multiport and heterodyne receivers shows a factor two 
in optical area and a factor three in electrical frequency 
area. 


( Coupling Ele. 
Multiport Receivers). 


413,855 
N94-15477/0/GAR PC A03/MF AO1 
Cooperative Inst. for Research in Environmental Sci- 


413,858 


ELECTROTECHNOLOGY 
Optoelectronic Devices & Systems 


Heterodyne Efficiency for a Coherent Laser Radar 
with Diffuse or Aerosol Targets. 

R. G. Frehlich. 26 Oct 93, 23p NAS 1.26:194563, 
NASA-CR-194563 

Contract NAG8-253 

Sponsored in Part by NSF. 


The performance of a Coherent Laser Radar is deter- 
mined by the statistics of the coherent Doppler signal. 
The heterodyne efficiency is an excellent indication of 
performance because it is an absolute measure of 
beam alignment and is independent of the transmitter 
power, the target backscatter coefficient, the atmos- 
pheric attenuation, and the detector quantum efficien- 
cy and gain. The theoretical calculation of heterodyne 
efficiency for an optimal monostatic lidar with a circular 
aperture and Gaussian transmit laser is presented in- 
cluding beam misalignment in the far-field and near- 
field regimes. The statistical behavior of estimates of 
the heterodyne efficiency using a calibration hard 
target are considered. For space applications, a 
biased estimate of heterodyne efficiency is proposed 
that removes the variability due to the random surface 
return but retains the sensitivity to misalignment. Phys- 
ical insight is provided by simulation of the fields on the 
detector surface. The required detector calibration is 
also discussed. 


413,856 
N94-15569/4/GAR 
(Order as N94-15552/0/GAR, PC A99/MF 


A06) 
Politecnico di Milano (Italy). 
Performance Optimization of Detector Electronics 
for Millimeter Laser \ 
S. Cova, A. Lacaita, and G. Ripamonti. Jun 93, 18p 
In NASA. Goddard Space Flight Center, Eighth Inter- 
national Workshop on Laser Ranging Instrumentation 
18 p. Sponsored in Part by Italian Space Agency; Cnr; 
and Italian Ministry of University and Research. 


The front-end electronic circuitry plays a fundamental 
role in determining the performance actually obtained 
from ultrafast and highly sensitive photodetectors. We 
deal here with electronic problems met working with 
microchannel plate photomultipliers (MCP-PMTs) and 
single photon avalanche diodes (SPADs) for detecting 
single optical photons and measuring their arrival time 
with picosecond resolution. The performance of avail- 
able fast circuits is critically analyzed. Criteria for se- 
lecting the most suitable electronics are derived and 
solutions for exploiting the detector performance are 
presented and discussed. 


413,857 
N94-15571/0/GAR 
(Order as N94-15552/0/GAR, PC A99/MF 


A06) 
Politecnico di Milano (Italy). 
How to Squeeze High Quantum Efficiency and 
High Time Resolution out of a SPAD. 
A. Lacaita, F. Zappa, S. Cova, G. Ripamonti, and A. 
Spinelli. Jun 93, 6p 
In NASA. Goddard Space Flight Center, Eighth Inter- 
national Workshop on Laser Ranging Instrumentation 
6 p. Sponsored in Part by Italian ice Agency; Cnr; 
and Italian Ministry of University and Research. 


We address the issue whether Single-Photon Ava- 
lanche Diodes (SPADs) can be suitably designed to 
achieve a trade-off between quantum efficiency and 
time resolution performance. We briefly recall the 
physical mechanisms setting the time resolution of av- 
alanche photodiodes operated in single-photon count- 
ing, and we give some criteria for the design of SPADs 
with a quantum efficiency better than 10 percent at 
1064 nm together with a time resolution below 50 ps 
rms. 


413,858 
N94-15572/8/GAR 

(Order as N94-15552/0/GAR, PC ay 
Czech Technical Univ., Prague. Faculty of Nuclear Sci- 
ence and Physical Engineering. 
Solid State Detector Technology for Picosecond 
Laser R ¥ 
|. Prochazka. Jun 93, 5p 
In NASA. Goddard Space Flight Center, Eighth Inter- 
national Workshop on Laser Ranging Instrumentation 
5p. 


We developed an all solid state laser ranging detector 
technology, which makes the goal of millimeter accu- 
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racy achievable. Our design and construction philoso- 
phy is to combine the techniques of single photon 
ranging, ultrashort laser pulses, and fast fixed thresh- 
old discrimination while avoiding any analog signal 
processing within the laser ranging chain. The all solid 
State laser ranging detector consists of the 
START detector and the STOP solid state photon 
counting module. Both the detectors are working in an 
optically triggered avalanche switching regime. The 
optical signal is triggering an avalanche current buildup 
which results in the generation of a uniform, fast rise- 
time output pulse. 


413,859 
N94-15624/7/GAR 
(Order as N94-15552/0/GAR, PC A99/MF 


A06) 
Corp., Seabrook, MD. 

of High Speed Micro- 

channel Plate Photomultiplier Tubes. 

, M. Seiden, and T. Oldham. Jun 93, 9p 
. Goddard Space Fligh it Center, Eighth Inter- 
national Workshop on Laser Ranging Instrumentation 
9p. 


The transit time spread characteristics of high speed 
microchannel photomultipliers has improved since the 
upgrade of the NASA CDSLR network to MCP-PMT's 
in the mid-1980’s. The improvement comes from the 
incorporation of 6 micron (pore size) microchannels 
and offers significant improvement to the satellite 
ranging precision. To examine the impact on ranging 

precision, two microchannel plate photomultiplier 
foes (MCP-PMT) were evaluated for output pulse 
characteristics and temporal jitter. These were a Ha- 
mamatsu R 2566 U-7 MCP-PMT (6 micron) and an ITT 
4129f MCP-PMT (12 micron). 


PC NO3/MF A04 
ice Administration, 
light Center. 


413,860 

PAT-APPL-7-971 035/GAR 
National Aeronautics and 
Greenbelt, MD. Goddard ee 
Rotary (cre, 

Patent 

D. B. Leviton. Fed 3 Nov 92, 32p N94-15705/4 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A device for position encoding of a me shaft in 
which a polygonal mirror having a number of facets is 
mounted to the shaft and a monochromatic light beam 
is directed towards the facets. The facets of the polyg- 
onal mirror each have a low line density diffraction 
grating to diffract the monochromatic light beam into a 
number of diffracted light beams such that a number of 
light spots are created on a linear array detector. An 
analog-to-digital converter is connected to the linear 
array detector for reading the position of the spots on 
the linear array detector means. A microprocessor with 
memory is connected to the analog-to-digital converter 
to hold and manipulate the data provided by the 
analog-to-digital converter on the position of the spots 
and to compute the position of the shaft based upon 
the data from the analog-to-digital converter. 


413,861 

PAT-APPL-8-006 413/GAR PC NO3/MF A04 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Method of Detecting and Locating Electrical Cur- 
rent imbalances. 


Patent Application. 

R. L. Patterson. Filed 21 Jan 93, 16p N94-15706/2 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 

coplediah available NTIS. 


A method of detecting and locating current imbalances 
such as ground faults in multiwire systems using the 
Faraday effect is described. As an example, for 2-wire 
or 3-wire (1 ground wire) electrical systems, light is 
transmitted along an optical path which is exposed to 
ic fields produced by currents flowing in the hot 

neutral wires. The rotations produced by these 

two magnetic fields cancel each other, therefore light 
on the optical path does not read the effect of either. 
However, when a ground fault occurs, the optical path 
is exposed to a net Faraday effect rotation due to the 
current imbalance thereby exposing the ground fault. 


PC A03/MF A01 
National Inst. of Standards and Technology (EEEL), 
Gaithersburg, MD. Semiconductor Electronics Div. 
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ey ee April June 1993 with 
‘ory to w 
1993/1994 EEEL Events Calendar. 

J. M. Rohrbaugh. Oct 93, 13p NISTIR-5275 

See also PB93-234698. 


This is the thirty-seventh issue of a quarterly publica- 
tion providing information on the technical work of the 
National Institute of Standards and Technology, Elec- 
tronics and Electrical Engi ing Laboratory. This 
issue of the EEEL Technical Publication Announce- 
ments covers the second quarter of calendar year 
1993. Abstracts are provided by technical areas for 
papers published. Main topic areas include: Semicon- 
ductor Microelectronics; Signal Acquisition, Process- 
ing, and Transmission; Electrical Systems; and Addi- 
tional Information. 


413,863 

PB94-859469/GAR 
NERAC, Inc., Tolland, CT. 
Infrared Remote Control. (Latest citations from 
the INSPEC Database). 

Published Search®). 

Dec 93, 79 citations minimum 

Updated with each order. Supersedes PB93-879781. 
Sponsored in part by National Technical information 
Service, Springfield, VA. 


The fmm gy contains citations concerning the use 
of infrared (IR) remote control in electronic systems. 
Citations address the advantages of IR over the older 
sound based transmission systems. IR is less prone to 
interference and controls more functions because of 
the use of digital circuitry. IR remote control is used in 
televisions, stereos, VCR's, computers, and tele- 
phones. Citations also cover general IR receivers, 
transmitters, pulse code modulators, and other circuit- 
ry useful in IR communications. (Contains a minimum 
of 79 citations and includes a subject term index and 
title list.) 


PC NO1/MF NO1 


413,864 
PB94-8609 13/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

Helmet Mounted Displays. (Latest citations from 
the NTIS Bibl Database). 

Published Searc 

Dec 93, 250 citations 

Updated with each order. Supersedes PB93-867661. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations concerning re- 
search, design, development, and evaluation of helmet 
mounted displays for pilots. Included are references to 
low-power high-resolution displays, and head and eye 
coupling for tracking or targeting. Optical elements in- 
clude lenses, mirrors, binocular viewing, fiber optics, 
lasers, and computer-generated i . The helmet 
mounted display is used both in cockpits and flight sim- 
ulators. (Contains 250 citations and includes a subject 
term index and title list.) 


Power & Signal Transmission Devices 


413,865 

N94-14698/2/GAR PC A09/MF A02 
Laboratoire d’Automatique et d’Analyse des Sys- 
temes, Toulouse (France). 

Filiere 


T de 
Haute Tension a Isolation 
Soudure Directe 


Vv. Macary. 1992, 183p LAAS-92492, ETN-93-94360 
Text in French. Sponsored in Part by Ministere de la 
Recherche et de la Technologie, Paris, France. 


The feasibility of a dielectrically isolated technology 
based on the silicon direct bonding technique, for a 
voltage smart power applications in the 1000 to 15: 

V/1 to 20 A range, where a vertical power switch is 
necessary, is investigated and demonstrated. Static 
and dynamic isolation of the low voltage circuitry inte- 
grated beside the vertical power transistor is the main 
concern of this family of circuits. The dielectric isola- 
tion offers better protection to the low voltage part 
than does the junction isolation, because of the elimi- 


nation of the parasitic bipolar transistor inherent to the 
latter isolation technique. Silicon direct bonding pro- 
vides a cost effective way to obtain a buried oxide iso- 
lation layer. In addition, the application requires a Si/Si 
bonded area in the active region of the vertical power 
switch. Strong influence of the prebonding cleaning in 
the electrical characteristics of the Si/Si interface is 
pointed out, and presence of crystalline defects is as- 
sumed to be at the origin of electrical failures. The 
main problems of silicon direct bonding process com- 
patibility with standard processes were overcome, and 
a complete process flow, including the simultaneous 
integration of a vertical power bipolar transistor togeth- 
er with a bipolar control circuitry, was validated. Using 
a peripheral biased ring is shown to provide an easy 
way to optimize high voitage termination for the smart 
power circuit, while adding a non-additional technolog- 
ical step. This technique was studied by dimensional 
electrical simulations (BIDIM2 software), as well as 
analytically computed. 


413,866 


N94-14807/9/GAR PC A08/MF A02 
Technische Univ. Berlin (Germany, F.R.). Fachgebiet 
Raumfahrt. 

Anwendung der Methode der Randelemente Zur 
Extrahierung Frequenzabhaengiger ne om 
meter von Verlustbehafteten Intra-Chip-Verbin- 
dungsieitungen (Utilization of Bou Element 
Method for Extraction of Frequency it 
a Parameters of Lossy intra-Chip 


Ww. ‘Wlodarczyk. 1992, 169p ETN-93-94385 
Submitted for Publication 


The electric behavior of intra-chip transmission struc- 
tures with any cross section is determined by means of 
an analysis of a field theory supported structure and a 
signal analysis in time area. Linear boundary elements 
were used for extraction of parameters like R, L, and C 
for some examples such as monoconductor, two con- 
ductor system, and multiconductor transmission lines 
with a dielectric interface. Conductor losses were ex- 
amined by means of two dimensional simulations 
taking into account current penetration in conductors 
in terms of wideband skin and proximity effects. Cur- 
rent penetration problem was formulated with electro- 
dynamic potentials. The influence of conductor profile 
deformation due to galvanic reinforcement or corro- 
sion in alternative current impedance and capacity was 
discussed. Resulting transmission properties were in- 
cluded in a signal analysis for examining the behavior 
of pulses used as data support in digital systems. 
Pulse response is found to be strongly dependent on 
conductor cross section shape. 


413,867 


PAT-APPL-8-073 845/GAR PC NO3/MF A04 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Device for Testing Cables. 

Patent Application. 

A. R. Hayhurst. Filed 7 Jun 93, 12p N94-15988/6 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A device for testing current paths is attachable to a 
conductor. The device automatically checks the cur- 
rent paths of the conductor for continuity of a center 
conductor, continuity of a shield, and a short circuit be- 
tween the shield and the center conductor. The device 
includes a pair of connectors and a circuit to provide 
for testing of the conductive paths of a cable to be 
tested with the circuit paths of the circuit. The circuit 
paths in the circuit include indicators to simultaneously 
indicate the results of the testing. 


413,868 


PATENT-5 250 753 Not available NTIS 
Department of the Navy, Washington, DC. 
=. Assembly for Electrically Conductive Cir- 


Patent. 

W. T. Schneider. Filed 10 Apr 92, patented 5 Oct 93, 
4p AD-D015 966/5, PAT-APPL-7-866 921 
Supersedes PAT-APPL-7-866 921, AD-D015 535. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231. 





A wire assembly for electrically conductive circuits, the 
assembly comprising a circuit conductor wire having a 
coating of insulative material thereon, a shielding foil 
wrapped at least partially around the coating and 
having a leg portion extending outwardly from the 
coating, a shield conductor wire fixed to the shielding 
foil, and an insulative outer layer enclosing the shield- 
ing foil and the shield conductor wire. 


413,869 

PB94-118056/GAR PC A09/MF A02 
National Inst. of Standards and Technology (EEEL), 
Gaithersburg, MD. Electricity Div. 

we is: Open Forum on Surge Protection Ap- 


F. D. Martzloff. Aug 91, 184p NISTIR-4657 
; pgm by Electric Power Research Inst., Palo 
Alto, CA. 


National Power Laboratory is ony conducting the 
world’s largest power quality study. This paper com- 
pares the first 270 site months of NPL data to the 270 
site month Goldstein-Speranza (AT&T) power study. 
The scope and framework of each study is discussed. 
The data from both studies are presented using identi- 
cal event threshold leveis. Results of the comparison 
show major changes in the numbers and types of dis- 
turbances over the past ten years. The NPL and AT&T 
studies confirm the need for power conditioning and 
UPS ~ eam to protect computers and other sensi- 
tive loads. 


Resistive, Capacitive, & Inductive 
Components 


413,870 

AD-A272 607/3/GAR PC A03/MF A01 
Naval Postgraduate School, Monterey, CA. 
Stability Curves for a Thermoacoustic Prime 
Mover. 

Master's thesis. 

F. M. Kuo. Jun 93, 45p 


The purpose of this thesis is to investigate the stability 
curves for and steady state waveforms in a helium 
filled prime mover for both the fundamental and 
second modes. The predicted and measured stability 
limits are in reasonable agreement for both modes at 
most mean pressures. There is, however, evidence 
that the stability of one mode is affected by the pres- 
ence of the other. It is also observed that one mode 
can suppress the other. Measurements were also 
made on a prime mover modified such the fundamen- 
tal mode was selectively inhibited. Results indicate 
that the reduced fundamental amplitude allows the 
stability curve for the second mode to extend into the 
regions where the fundamental mode previously domi- 
nated. This produces a region where both modes are 
simultaneously excited. Analysis of the waveforms 
show that the resulting oscillations are quasiperiodic. 
Acoustics, Thermoacoustics, Prime mover, Stability 
curves, Quasiperiodic. 


413,871 

DE93018853/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Preparation and properties of sol-gel derived PZT 
thin films for decoupling capacitor applications. 

R. W. Schwartz, D. Dimos, S. J. Lockwood, and V. 

M. Torres. 1993, 12p SAND-93-1652C, CONF- 
9304197-1 

Contract ACO4-76DP00789 

International symposium on integrated ferroelectrics, 
Colorado oe. CO (United States), 19-21 Apr 1993. 
Sponsored by Department of Energy, Washington, DC. 


The use of ceramic thin films as decoupling capacitors 
offers the a of capacitor integration within the 
integrated circuit (IC) package, and potentially, directly 
onto the IC itself. Since these configurations minimize 
series inductance, higher operational speeds are pos- 
sible. In the present study we have rope ems the 
dielectric and leakage characteristics of sol-gel PZT 
films. For compositions near the morphotropic phase 
boundary, dielectric constants of 1000, and loss tan- 
gents of about 0.02, were observed. The current - volt- 
age behavior of the capacitors was characterized by a 
non-linear response, and significant asymmetry in both 
the leakage and breakdown characteristics as a func- 
tion of bias sign was observed. Breakdown fields for 


PZT 53/47 thin films were typically (approximately)800 
kV/cm at 25(degree)C. We have also studied the ef- 
fects of La and Nb dopant additions and alternate firing 
strategies on film leakage characteristics. Donor 
doping at 2 - 5 mol % lowered leakage currents by a 
factor of 10(sup 3). For films prepared by a multilayer- 
ing approach, firing each layer to crystallization result- 
in leakage currents that were a factor of 10(sup 2) 
lower than films prepared by the standard process. 


413,872 

N94-14743/6/GAR 

Georgia Inst. of Tech., Atlanta. 
H2s Data Reduction. 

D. Deboer. 7 Jul 93, 6p NAS 1.26:193389, NASA- 
CR-193389 

Contract NAGW-533 


Calculating microwave opacity from a weakly absorb- 
ing gas mixture using a resonator requires measuring 
the quality factor of that resonator which necessitates 
accurately determining the center frequency (f(sub O)) 
and the half power bandwidth (Delta-f) of a noisy reso- 
nant line. The center frequency can be determined 
very accurately and varies very little over many meas- 
urements (a few kHz at GHz frequencies or a few hun- 
dredths of a percent). The greater source of error in 
estimating the Q of a resonator come from the band- 
width measurements. The half power bandwidth is de- 
termined essentially by eye-fitting a curve over a noisy 
resonant line and measuring with a spectrum analyzer. 


PC A02/MF A01 


413,873 

PAT-APPL-8-071 416/GAR PC NO3/MF A04 
National Aeronautics and Space Administration, Pasa- 
dena, CA. Pasadena Office. 

Cellulose Triacetate, Thin Film Dielectric Capaci- 


tor. 

Patent Application. 

S. S. Yen, and T. R. Jow. Filed 28 May 93, 13p N94- 
15952/2 

Contract NAS7-918 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


Very thin films of cellulose triacetate are cast from a 
solution containing a small amount of high boiling tem- 
perature, non-solvent which evaporates last and lifts 
the film from the casting surface. Stretched, oriented, 
crystallized films have high electrical breakdown prop- 
erties. Metallized films less than about 2 microns in 
thickness form self-healing electrodes for high energy 
density, pulsed power capacitors. Thicker films can be 
utilized as a dielectric for a capacitor. 


413,874 
PB94-860376/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

Piezoelectric Transducers: Material. (Latest cita- 
tions from the Ei Compendex*Plus database). 
Published Search®). 

Dec 93, 134 citations minimum 

Updated with each order. Supersedes PB93-858041. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations concerning design 
and fabrication of piezoelectric transducers. Emphasis 
is placed on composites, crystals, ceramic, and piezo- 
electric materials. Applications in bioengineering, elec- 
tronics, sound and acoustics, and light and optical 
technology are discussed in separate bibliographies. 
(Contains a minimum of 134 citations and includes a 
subject term index and title list.) 


413,875 
PB94-860400/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 


Piezoelectric Transducers. (Latest citations from 
the NTIS Database). 

Published Search®). 

Dec 93, 250 citations 

Updated with each order. Supersedes PB93-858389. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations concerning the 
tech and applications of piezoelectric transduc- 
ers. Applications include microwave equipment, inte- 
grated optics, holography, acoustic surface wave de- 
vices, detectors, and memory devices. Fabrication of 
accelerometers, physics associated with piezoelectric 
phenomena, device calibration, and the applications in 


413,878 


ELECTROTECHNOLOGY 
Semiconductor Devices 


ultrasonics are also described. (Contains 250 citations 
and includes a subject term index and title list.) 


Semiconductor Devices 


413,876 

AD-A272 659/4/GAR PC A04/MF A01 
Ohio State Univ., Columbus. Dept. of Chemistry. 
Laser tics of RF Hyd Plasma Reac- 
tors: tion to the Pr of Ill-V Materi- 


als. 

Final rept. Jul 89-Sep 92. 

B. L. Preppernau, A. Tserepi, J. Dunlop, and T. A. 
Miller. Feb 93, 69p 

Contract F33615-89-C-2921 


Two photon laser induced fluorescence (TALIF) has 
been developed as a convenient and reliable diagnos- 
tic of H atoms in plasma processing environments. It 
has high spatial and temporal resolution, good sensi- 
tivity, and the capability of absolute concentration 
measurements. Detailed diagnostics have been car- 
ried out in plasma reactors with and without semicon- 
ducting wafers. These measurements have led to a 
model that incorporates H atom production, diffusion, 
and surface recombination. This model has accurately 
predicted both the spatial and temporal behavior of the 
H-atom concentration in a plasma processing environ- 
ment. Atomic H, Glow discharge, Plasma processing, 
Laser diagnostics II|-V semiconductors. 


413,877 

AD-A272 848/3/GAR PC A03/MF A01 
Illinois Univ. at Urbana-Champaign. Dept. of Materials 
Science and Engineering. 

Properties of E-beam Interactive Oxide Films for 
Nanometer Scale Structures. 

Final rept. 1 Oct 88-1 Dec 93. 

R. C. Buchanan, J. L. Hollenbeck, and J. Kim. 5 Nov 
93, 40p 

Contract N00014-88-K-0317, Grant NO0014-92-J- 
1868 


E-beam generated ultrastructures on oxide film sub- 
strates have been investigated for high density 
memory and lithographic applications. In order to 
create the nanometer scale patterns (holes, lines, 
channels), a dedicated STEM have been used and 
also used for exposure studies, imaging, microdiffrac- 
tion analysis and monitoring the transmitted beam 
studies. Amorphous films of Al203, Y203, SC203, 
3A1203-2SiO2, and MgO.Al203 are deposited on to 
substrate at cryogenic temperature. Amorphous film 
structure is necessary to achieve rapid removal of ma- 
terial during e-beam exposure. Hole resolution in the 
sputtered oxide films of 5 nm holes on 8.1 nm centers 
was achieved with exposure times in the millisecond 
range, 2 - 3 orders of magnitude lower than produced 
by other technique. Deposition parameters and film 
thickness have been studied. The gas ambient on thin 
films electron dose are strongly related to the drilling 
speed. A possible mechanism for the exposure proc- 
ess is also developed. Lithography, Nanostructure, 
Oxide, E-beam, Memory. 


413,878 

AD-A272 904/4/GAR PC A03/MF A01 
California Univ., San Diego, La Jolla. Dept. of Electrical 
and Computer Engineering. 

Synthesis and Properties of Mismatched Hetero- 
junction/Substrate Interfaces. 

Final rept. 27 Aug 91-16 Aug 93. 

H. H. Winder. 8 Nov 93, 35p 

Contract N00014-91-K-2019 


This report describes work performed at the University 
of California, San Diego, on the synthesis and charac- 
terization of molecular beam epitaxially-grown heter- 
ostructures of In(x)Ga(I-x)As and In(y)Al(1-y)As grown 
on GaAs substrates using a compositionally step- 
graded buffer layer which relaxes the mismatch strain 
between them by more than 90%. The electrical and 
the galvanomagnetic properties of the two dimension- 
al electron gas produced by modulation doping in such 
heterojunctions are related to the strain relaxation of 
the buffer, the impurity doping density, alloy scattering 
as a function of composition and dislocation scattering 
at the heterojunction interfaces. Iil-V Compound heter- 
ojunctions, Strain-relaxation at interfaces, Quantum 
wells, Two-dimensional electron gasses. 
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413,879 
DE93017651/GAR 


PC A03/MF A01 
M. 


a levitation. 

, and S. Kohler. 1993, 12p SAND-93- 

1597C, iF-930840-1 

Contract AC04-76DP00789 

international ' on magnetic suspension 

technology (2nd), Seattle, WA (United States), 11-13 

Aug 1993. — by Department of Energy, 

Washington, 

The ad men of a magnetically suspended six degree of 
freedom positioning system capable of nanometer po- 
is presented. The sample holder is controlled 

in six ane of freedom (DOF) over 300 micrometers 
of travel in X, Y and Z directions. A design and control 
summary, and test results indicating stability and 
power dissipation are included in the paper. The 
system is vacuum compatible, uses commercially 
available materials, and requires minimal assembly 
and setup. 


413,880 

DE93018842/GAR PC A04/MF A01 
Sandia National Labs., Albuquerque, NM. 

Solder technology in the manufacturing of elec- 


tronic products. 

P. T. Vianco. 1993, 72p SAND-93-1604C, CONF- 
930616-23 

Contract ACO04-76DP00789 

lEEE pulsed conference (9th), Albuquerque, 
NM (United States), 21-23 Jun 1993. Sponsored by 
Department of Energy, Washington, DC. 


The electronics industry has relied heavily upon the 
ing for both package construction and cir- 
. The solder attachment of devices onto 
printed circuit boards and ceramic microcircuits has 
supported the high volume manufacturing processes 
responsible for low cost, high quality consumer prod- 
ucts and military hardware. Defects incurred during the 
manufacturing process are minimized by the proper 
selection of solder alloys, substrate materiais and 
process parameters. Prototyping efforts are then used 
to evaluate the manufacturability of the chosen materi- 
al systems. Once manufacturing feasibility has been 
established, service reliability of the final product is 
evaluated through accelerated testing procedures. 


413,881 

DE93019147/GAR PC A02/MF A01 
Lawrence Livermore National Lab., CA. 
Characterization and possible repair of defects in 
Soft X-ray —— 


Projection Ss. 
A.M. Hawryluke Jul 93, 6p UCRL-JC-114416, CONF- 
9305 159-4 
Contract W-7405-ENG-48 
Optical Society of America (OSA) topical meeting on 
soft x-ray pri lithography, Monterey, CA (United 
States), 16-12 May = 3" Sponsored by Department of 
Energy, Washington, DC 


Soft X-ray Projection Lithography (SXPL) is one prom- 
ising technique for the mass production of integrated 
circuits with minimum features sizes below 100 nm. 
Mask fabrication, i and repair processes are 
critically important to all forms of lithography, including 
SXPL which requires a reflection mask (a substrate 
coated with a x-ray multilayer coating and patterned 
with thin metallization layer). Processes for the repair 
of defects in the metallization patterns have been de- 
veloped, but at present, there exist no song dle for 
the repair of defects in the multilayer coatings deposit 
me Ho in LLNL’s magnetron sputter deposition facility, 
which produces state of the art x-ray multilayer mirrors. 
We also propose one possible process for the repair of 
defects in these multilayer coatings. 


413,882 
DE93019422/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 


A. A. Keshavarz, C. W. Ri 
1993, 22p SAND-93-0241C, 
Contract AC04-76DP00789 

circuits and systems (36th), 


Midwest symposium on 
a Mi (United States), 16-18 Aug 1993. Spon- 
sored by Department of Energy, Washington, DC. 


A breakdown model for the output characteristics of 
the bipolar transistor (bjt) has been developed. The be- 
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, and D. C. Campbell. 
F-930854-2 


havioral modeling capability of PSPICE, a popular 
SPICE program (with Emphasis on eg circuits) 
was used to implement the macromodel. The model 
predicts bjt output characteristics under breakdown 
conditions. Experimental data was obtained to verify 
the macromodel. Good agreement exits between the 
measured and the simulated results. 


413,883 
DE93019435/GAR PC AO1/MF A01 
High sccurecy die mechanical sire 

accuracy stress measure- 
ment with the ATC04 Test Chip. 
J. N. Sweet, and D. W. Peterson. 29 Jul 93, 3p 
SAND-93-1837C, CONF-9310147-1 
Contract ACO4-76DP00789 
1993 international integrated reliability workshop, Lake 
Tahoe, CA (United States), 24-27 Oct 1993. Spon- 
sored by Department of Energy, Washington, DC. 


Short communication. 


413,884 

DE93019582/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM 

Optical diagnostic instrument for monitoring etch 
uniformity during plasma etching of polysilicon in 
chiorine-helium plasma. 


a 

W. A. Hareland, and R. J. Buss. Jun 93, 15p SAND- 
93-0455 

Contract ACO04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 


Nonuniform etching is a serious problem in plasma 
processing of semiconductor materials and has impor- 
tant consequences in the quality and yield of micro- 
electronic components. In many plasmas, etching 
occurs at a faster rate near the periphery of the wafer, 
resulting in nonuniform removal of specific materiais 
over the wafer surface. This research was to investi- 
gate in situ optical ae techniques for monitor- 
ing etch uniformity during plasma processing of micro- 
electronic components. We measured 2-D i of 
atomic chlorine at 726 nm in a chlorine-helium plasma 
during plasma etching of polysilicon in a parallel-plate 
plasma etching reactor. The 3-D distribution of atomic 
chlorine was determined by Abel inversion of the 
plasma image. The experimental results showed that 
the chlorine atomic emission intensity is at a maximum 
near the outer radius of the plasma and decreases 
toward the center. Likewise, the actual etch rate, as 
determined by profilometry on the processed wafer, 
was approximately 20% greater near the edge of the 
wafer than at its center. was a direct correlation 
between the atomic chlorine emission intensity and 
the etch rate of polysilicon over the wafer surface. 
Based on these analyses, 3-D imaging would be a 
useful di tic technique for in situ monitoring of 
etch uniformity on wafers. 


413,885 

DE93040197/GAR PC A03/MF A01 
Sandia National Labs., ee. NM. 

Son 1988 echnology Bulletin: Testing technology, 
1993, 12p SAND-93-1518 

Contract ACO04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 


Inside this issue various short articles on current test- 
ing technology research at Sandia National Laborato- 
ries. New techniques of imaging currents in integrated 
circuits are described. Geomaterials testing is im- 
proved with true axial loading under high pressure. Pyr- 
oshock simulation tests electronics for space and de- 
fense. Insulated cameras get pictures of extremely hot 
burning fuels. Solar cell testing is improved via spectral 
response and laser scanning. And missile launching 
accomplishments are presented. 


413,886 
DE93040347/GAR PC A03/MF A01 
a * Aerospace Co., Kansas City, MO. Kansas 


City Div 

Cratering evaluations and results. 

J. R. Church. Aug 93, 29p KCP-613-5111 

Contract ACO04-76DP00613 

Sponsored by Department of Energy, Washington, DC. 


Investigations were performed on the 1-mil ultrasonic 
aluminum wire bonding process to determine how the 
interaction of the parameters, ultrasonic 
power, time, force, and aluminum wire, contribute to 
cratering (cracking or damage to oxide/passivation 


layers). Investigations revealed that power, time, and 
force can interact at levels which can contribute to cra- 
tering. The age of the aluminum wire can also influ- 
ence the quality of bonds. (ERA citation 18:033272) 


413,887 

DE94702291/GAR PC A01/MF A01 

Netherlands Energy Research Foundation ECN, 

Petten. 

pa low surface recombination velocities on 2.5 
)cm Si wafers, obtained with low-tempera- 
CVD of Si-oxide and Si-nitride. 

CL Leguijt, P. Loeigen, J. A. Eikelboom, P. H. Amesz, 

and R. A. Steeman. Sep 93, 3p ECN-RX-93-098 

To be presented at the 7. International Photovoltaic 

Science and Engineering Conference in Nagoya, 

Japan, at 22-26 November, 1993. 


The first measurements are presented of very low re- 
combination velocities (<90 cm/s) on 2.5 (omega)cm 
p- silicon wafers, passivated with low-temperature 
PECVD (Plasma Enhanced Chemical Vapor Deposi- 
tion) of Si-oxide and Si-nitride. Aliso n-type emitter sur- 
faces were passivated by PECVD. A forming gas 
anneal turned out to be crucial in achieving low recom- 
bination velocities. No increase of the surface recom- 
bination velocity was observed after exposure of the 
layers to white light at 30(sup 0)C and 1000 W/m(sup 
2) for 500 hours. 16 refs. 


413,888 
N94-13741/1/GAR 
(Order as N94-13732/0/GAR, PC A11/MF 


A03) 
Tokyo Univ. (Japan). 
Growth of Si Spherical Crystals and the Surface 
Oxidation (M-9). 
T. Nishinaga. Aug 93, 5p 
In NASA. Marshall Space Flight Center, Spacelab J 
Experiment Descriptions p 45-49. 


Nearly 90 percent of semiconductor devices are pro- 
duced with Si single crystals as the starting materials. 
For instance, the integrated circuits (IC), which are 
used in almost all electronic equipments such as TV, 
tape recorders, audio amplifiers, etc., are made after 
various processings of Si single crystal wafers. In 
these wafers, the same controlled amounts of impuri- 
ties are added and the uniformities in their distributions 
are extremely important. Growth under microgravity 
makes it possible to eliminate the buoyancy-driven 
convection in the melt, which is one of the main origins 
of convections which results in non-uniformity of the 
impurity. Another source of convection is known as 
Marangoni convection which is driven on the free sur- 
face when a temperature gradient occurs. One of the 
merits of mapped experimentation is that the de- 
tailed study of this convection becomes possible. An- 
other important advantage of microgravity is that 
growth of crystals without a crucible is possible. This 
makes it possible to study melt growth without the 
strain which is usually introduced on the ground. Nev- 
ertheless, we should repeat and analyze many growth 
experiments in space to get reliable results. However, 
since in the FMPT, the time for the experiment is limit- 
ed, we plan to carry out two kinds of very simple and 
basic experiments as the first step for the semiconduc- 
tor growth experiment. In the first experiment, we use 
single crystal Si sphere as the starting material and as 
shown, this sphere is heated in the furnace at a slightly 
higher temperature than the melting point. After the 
melting front moves nearly half way to its center, the 
temperature is decreased to stop the melting and to 
start the growth from the seed for which we use the 
unmelted solid party of the sphere. The sphere is cen- 
tered by quartz protuberances inside of the quartz cru- 
cible. There exists the possibility of temperature fluctu- 
ations being introduced when the molten sphere occa- 
sionally touches the protuberances. The total time 
needed for the melting and the growth processes is 
estimated to be 30 minutes. infrared emission from the 
sphere is monitored in order to prevent the accidental 
loss of the central solid core. The schematical illustra- 
tion of the second experient is shown. A single crystal, 
Si rod is used as the starting material. In the first stage, 
the rod is melted from one end to obtain a liquid 
sphere. In the second stage, the single crystal is grown 
by decreasing the temperature from the unmelted part 
of the rod which is used as the seed. The second ex- 
perient somewhat resembles the Czochralski method 
used on the ground; however, in the space experiment, 
no crucible is employed and the temperature uniformi- 
ty is much superior. In both experiments, phosphorous 
is doped to allow observation of the change in the 





shape of the liquid solid interface during crystal growth 
and the impurity striations, if any. 


413,889 
N94-13834/4/GAR PC A03 
McMaster Univ., Hamilton (Ontario). Accelerator Lab. 
Single Event Upset (SEU) Testing of Semiconduc- 
tor a at the Mcmaster Accelerator Lab- 
oratory. 

J. A. Davies, F. J. D. Aimeida, D. Comedi, and J. W. 
Stark. Mar 91, 32p DSIS-93-00071, CTN-93-60775 


Single event upsets (SEU) occur when a single ionizing 
particle such as a cosmic ray passes through a micro- 
electronic device, causing a random change in the 
logic state of a bistable circuit. The SEU phenomenon 
is of great interest since it is a source of errors and 
failures, notably on spaceborne microelectronic chips. 
A Van de Graaff accelerator was used to simulate the 
cosmic ray heavy ion linear energy transfer (LET) dis- 
tribution found in earth orbit, and accelerator experi- 
ments were conducted in a dedicated facility for SEU 
testing of microelectronic devices. The first set of ex- 
periments set out to compare data obtained by two dif- 
ferent SEU memory tester systems, and a second set 
attempted to compare data obtained — ions of dif- 
ferent species and energy but the same LET, and to 
determine the accuracy of the concept of a constant 
SEU cross-section for a given LET. Observation of a 
fluence dependent SEU cross section and transient 
behavior led to a third set of experiments, designed to 
allow observation in more detail of the dynamics of 
these newly observed phenomena. The charge collec- 
tion efficiency of detectors to high LET ions was also 
measured. 


413,890 
N94-13943/3/GAR PC A03/MF A01 
Jet Propulsion Lab., Pasadena, CA. 

Test Report for Single Event Effects of the 
80386DX Microprocessor. 

R. K. Watson, H. R. Schwartz, and D. K. Nichols. 15 
Feb 93, 26p NAS 1.26:194509, JPL-PUBL-93-12, 
NASA-CR-194509 

Contract NAS7-918 


The Jet Propulsion Laboratory Section 514 Single 
Event Effects (SEE) Testing and Analysis Group has 
performed a series of SEE tests of certain strategic 
registers of Intel’s 80386DX CHMOS 4 microproces- 
sor. Following a summary of the test techniques and 
hardware used to gather the data, we present the SEE 
heavy ion and proton test results. We also describe the 
registers tested, along with a system impact analysis 
should these registers experience a single event 
upset. 


413,891 
N94-14325/2/GAR PC A05/MF A0O1 
idaho Univ., Moscow. 

NASA Space Engineering Research Center for 
VLSI! Systems Design. 

Annual Report. 

Jan 91, 80p NAS 1.26:194035, NASA-CR-194035 
Contract NAGW-1406 


This annual review reports the center's activities and 
findings on very large scale integration (VLSI) systems 
design for 1990, including project status, financial sup- 
port, publications, the NASA Space poe. Re- 
search Center (SERC) Symposium on VLSI Design, re- 
search results, and outreach programs. Processor 
chips completed or under development are listed. Re- 
search results summarized include a design technique 
to harden complementary metal oxide semiconductors 
(CMOS) memory circuits against single event upset 
(SEU); improved circuit design procedures; and ad- 
vances in computer aided design (CAD), communica- 
tions, computer architectures, and reliability design. 
Also described is a — school teacher program that 
exposes teachers to the fundamentals of digital logic 
design. 


413,892 

N94-14697/4/GAR PC A07/MF A02 
Laboratoire d’Automatique et d’Analyse des Sys- 
temes, Toulouse (France). Groupe Microstructures et 
Microsystemes Integres. 

Simulateur Moleculaire: Un Outil de Base pour le 
Developpement des Procedes MOS Submicroni- 
ques (Molecular Simulator: A Basic Tool for Submi- 
cron MOS Processes Development). 

Ph.D. Thesis. 

H. R. Razafindratsita. 1992, 133p LAAS-92484, ETN- 
93-94359 

Text in French. 


Scaling down under micron of MOS (Metal Oxide 
Semiconductor) silicon devices is accomplished by 
fabricating oxide layers whose thickness is not in 
excess of a few tens of Angstrom. At this thickness, an 
atomic scale model capable of accounting for the mi- 
crostrip and localized information is needed. A simula- 
tor based on energy models involving two body and 
three body interactions was completed and the Me- 
tropolis test was carried out. Many validity tests per- 
formed bore out the simulator’s ability to simulate sili- 
con and silicon oxide crystals. To analyze the growth 
of the first oxide monolayers, the oxygen atoms were 
deposited on the surface of the silicon substrate and 
the structure was relaxed. By converting the oxygen 
rate into the growth time, this method could then be 
applied to the practical example of oxide growth at 
room temperature and under atmospheric pressure on 
a Si(001) surface. It was found that the formation of the 
first oxide layers resulted from a distortion-relaxation 
process occurring between the oxygen and the silicon 
ones. From the simulated results, a logarithmic-linear 
law was formulated, approximating to within the experi- 
mental results of oxide growth in the thickness range 
less than ten Angstrom. In addition, the introduction of 
point defects in the substrate allowed the model to be 
refined. In particular two cases of defect mixture, 
namely 1.5% of interstitials (that is, 3 interstitials for 
200 silicon atoms of the substrate) and 6% of vacan- 
cies; and 6% of interstitials and 6% of vacancies 
enable the deviation between the simulated and ex- 
perimental results to be reduced by half. 


413,893 

N94-14711/3/GAR PC A08/MF A02 
Laboratoire d’Automatique et d’Analyse des Sys- 
temes, Toulouse (France). Composants Integres de 


Puissance. 
Conception et Optimisation des Composants 
DMOS Lateraux Haute Tension en Technologie 
Resurf ( in and Optimization of High Voltage 
Lateral D Devices Using RESURF Technolo- 


). 
BPO. Thesis. 
M. E. A. Bouanane. 1992, 161p LAAS-92511, ETN- 
93-94361 
Text in French. 


One of the most promising solutions of the fabrication 
of switches for high voltage integrated circuits, Metal 
Oxide Semiconductor, the Lateral Double diffused 
Metal Oxide Semiconductor transistor (LDMOS) using 
the RESURF technique is discussed. This device is 
compatible with the low voltage circuits (CMOS or bi- 
polar or BiCMOS); furthermore the LDMOS RESURF 
is easy to process, shows a high voltage handling ca- 
pability and a good isolation. However, two major prob- 
lems arise when optimizing this device: high on resist- 
ance value, and severe sensitivity of the breakdown 
voltage on technological parameters. To bypass these 
drawbacks the use of the following is used: shallow 
implantation to increase the concentration of the drift 
area between the channel and the drain; semiresistive 
layer, like SIPOS, deposited on the oxide between the 
gate and the drain. Numerical analysis shows that the 
use of both surface doping and the SIPOS technique 
will greatly improve the on resistance (between 40 and 
60 of the On resistance value of the classic LDMOS 
RESURF). Moreover, an optimum breakdown voltage 
value can be reached for geometrical and physical pa- 
rameters compatible with real technological toler- 
ances. Geometrical parameters (channel drain dis- 
tance, epi thickness and oxide thickness) and physical 
ones (epi doping, concentration and junction depth of 
surface doping) are optimized to obtain a breakdown 
voltage around 400 V. For the validation purpose of 
these rules, diodes and RESURF transistors using a 
— doping technique and a SIPOS layer are fabri- 
cated. 


413,894 

N94-14717/0/GAR PC A10/MF A03 
Laboratoire d’Automatique et d’Analyse des Sys- 
temes, Toulouse (France). Groupe Circuits et Compo- 
sants Micro-Ondes. 

Bruit de Fond dans les Transistors a Effet de 
Champ et Bipolaires pour Micro-Ondes (Electrical 
Noise in Microwave Field Effect and Bipolar Tran- 
sistors). 

Ph.D. Thesis. 

R. Plana. 1993, 208p LAAS-93042, ETN-93-94366 
Text in French. 


Electrical noise in microwave field effect transistors 
(MESFET, HEMT and pseudomorphic HEMT) and in 
Heterojunction Bipolar Transistors (HBT) is investigat- 


413,897 
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ed. The excess noise in the low frequency range which 
can limit or degrade the performance of nonlinear 
microwave circuits such as oscillators or mixers is de- 
scribed. The noise in the microwave range which takes 
a prominent place in the performance of linear micro- 
wave applications (amplifiers, active filters, etc.) is 
considered. A theoretical background on the excess 
noise sources in active microwave devices is given. 
Results of low fequency noise measurements versus 
frequency, geometrical features, bias and temperature 
performed on Field Effect Transistor (FET) and Heter- 
ojunction Bipolar Transistor (HBT) are presented. This 
study allowed the possible sources of excess noise to 
be understood and the corner noise frequency of 
these devices to be determined. Microwave noise on 
GaAs FET and HBT is also investigated. Noise meas- 
urements versus bias in GaAs FET confirmed the 
higher capabilities of pseudomorphic High Electron 
Mobility Transistor (HEMT) than HEMT for low noise 
amplification. Concerning the noise potentialities of 
HBT, a minimum figure smaller than 3 dB at 20 GHz on 
GalnP/GaAs structure was observed which is consid- 
ered to be the lowest noise figure observed on bipolar 
devices at K band. 


413,895 
N94-15547/0/GAR PC A05/MF A01 
New Mexico Univ., Albuquerque. 

NASA Space Engineering Research Center for 
VLSI System Design. 

Proposal and Annual Review. 

Jul 93, 83p NAS 1.26:194587, NASA-CR-194587 
Contract NAGW-3293 


This annual report outiines the activities of the past 
year at the NASA SERC on VLSI Design. Highlights for 
this year include the following: a significant break- 
through was achieved in utilizing commercial IC found- 
ries for producing flight electronics; the first two flight 
qualified chips were designed, fabricated, and tested 
and are now being delivered into NASA flight systems; 
and a new technology transfer mechanism has been 
established to transfer VLS! advances into NASA and 
commercial systems. 


413,896 

N94-15765/8/GAR PC A04/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

c _ Measurements of Aerojet GaAs n- 
JFETS. 


J. H. Goebel, and T. T. Weber. Sep 93, 62p NAS 
1.15:103972, A-92177, NASA-TM-103972 
Contract RTOP 590-31-11 


The spectral noise characteristics of Aerojet gallium 
arsenide (GaAs) junction field effect transistors 
(JFET’s) have been investigated down to liquid-helium 
temperatures. Noise characterization was performed 
with the field effect transistor (FET) in the floating-gate 
mode, in the grounded-gate mode to determine the 
lowest noise readings possible, and with an extrinsic 
silicon photodetector at various detector bias voltages 
to determine optimum operating conditions. The meas- 
urements indicate that the Aerojet GaAs JFET is a 
quiet and stable device at liquid helium temperatures. 
Hence, it can be considered a readout line driver or 
infrared detector preamplifier as well as a host of other 
cryogenic applications. Its noise performance is supe- 
rior to silicon (Si) metal oxide semiconductor field 
effect transistor (MOSFET’s) operating at liquid helium 
temperatures, and is equal to the best Si n channel 
junction field effect transistor (n-JFET’s) operating at 
300 K. 


413,897 

PB94-108529/GAR PC A08/MF A02 
National Inst. of Standards and Technology, Gaithers- 
burg, MD. 

Journal of Research of the National Institute of 
Standards and Technology, July-August 1993. 
Volume 98, Number 4. 

1993, 153p 

See also PB94-108537 through PB94-108552 and 
PB94-108461. Also available from Supt. of Docs. as 
SN703-027-00053-9. 


Contents: 

X-Ray Lithography Mask Metrology--Use of 
Transmitted Electrons in an SEM for Linewidth 
Measurement; 

interlaboratory Study on the Lithographically 
Produced Scanning Electron Microscope 
Magnification Standard Prototype; 
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Phase Equilibria and ‘tal Chemistry in Portions 
of the System Bra B20. CUD, Part IV-- 
The System CaO-Bi203-Cu0. 


(Order as PB94-108529/GAR, PC — 
02) 
National Inst. of Standards and Technology, Gaithers- 


se. MD 
X-ray Use of Trans- 
Measure- 


Mask Metrology: 
— an SEM for Linewidth 


MT Postek, J. R. Lowney, A. E. Viadar, W. J. Kerry, 
and E. Marx. 1993, 31p 

Included in Jni. of Research of the National Institute of 
Standards and Technology, v98 n4 p415-445 Jul/Aug 
93. 


The paper shows that excellent contrast and signal-to- 
noise levels can be obtained using the transmitted- 
electron signal for mask metrology rather than the 
more commonly collected secondary electron signal. 
The work provides one approach to improved x-ray 
mask linewidth metrology and a more precise edge lo- 
cation algorithm for measurement of feature sizes on 
x-ray masks in commercial instrumentation. The work 
also represents an initial step toward the first SEM- 
based accurate linewidth measurement standard from 
NIST, as well as providing a viable metrology for 
linewidth measurement instruments of x-ray masks for 
the lithography community. 


(Order as PB94-108529/GAR, PB A08/MF 
A02) 
anny Inst. of Standards and Technology, Gaithers- 


totype. 
M. T. Postek, A. E. Viadar, S. N. Jones, and W. J. 
Kerry. 1993, 21p 
Included in Jni. of Research of the National Institute of 
— and Technology, v98 n4 p447-467 Jul/Aug 


NIST is in the process of dev a new scanning 
electron microscope (SEM) a calibration 
reference standard useful at both high and low accel- 
erating voltages. This standard will be useful for all ap- 
plications to which the SEM is currently being used, 
but it has been specifically tailored to meet many of the 
particular needs of the semiconductor industry. A 
small number of test samples with the pattern were 
prepared on silicon substrates using electron beam li- 
thography at the National Nanofabrication Facility at 
Cornell University. The structures were patterned in ti- 
tanium/paliadium with maximum nominal pitch struc- 
tures of approximately 3000 micrometers scaling down 
to structures with minimum nominal pitch of 0.4 mi- 
crometers. Eighteen of these samples were sent out to 
a total of 35 university, research, semiconductor and 
other industrial laboratories in an interlaboratory study. 
The purpose of the study was to test the SEM instru- 
mentation and to review the suitability of the sample 


PC A13/MF A03 
P adel see ines Ccediaten 
Physical a Con- 
of Diffusion/ 'VD Reactors. 
Doctoral thesis. 
H. de Waard. 22 Dec 92, 285p 


The aim of this study is to design a temperature con- 
troller for batch electric diffusion / low pressure chemi- 
cal vapor deposition (LPCVD) furnaces, that complies 
with the increasingly more — requirements of 
VLSI processing. A mathema' modei has been de- 
veloped for batch electric diffusion / LPCVD reactors 


model has been formulated in terms of partial integro- 
differential equations, which are derived from the basic 


nip a bed seal tauen tr 
sion / LPCVD reactor, that makes use of 
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developed in chapter 3. Chapter 5 gives the results of 
the control designs, both of simulation and of applica- 
tion on a real furnace. Results of the linear quadratic 
gaussian controller, the (non-adaptive) reduced order 
controller, and the adaptive predictive controller are 
presented. Finally, in chapter 6, some conclusions are 
drawn and suggestions for further research are given. 


413,901 
PB94-859709/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

Power MOSFETS. (Latest citations from the 
INSPEC Database). 

Published Search®). 

Dec 93, 250 citations 

Updated with each order. PB93-880888. 
Sponsored in part =. National Technical Information 
Service, Springfield, 


The bibliography contains citations concer — Ty 
tech and characteristics of power wer MOS ETS. 
Topics include the principles, design aspects, and 
technological development of these transistors. Appli- 
cations such as AC motor speed control, high-power 
ultrasonic generators, semiconductor relays, and F high 
voltage switching are discussed. (Contains 250 cita- 
tions and includes a subject term index and title list.) 


413,902 
PB94-859733/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

Ultra Large Scale | ed Circuits. (Latest cita- 
tions from the INSPEC Database). 

Published Search®. 

Dec 93, 250 citations 

Updated with each order. PB93-881175. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations concerning ultra- 
large scale integrated (ULSI) circuits, which are circuits 
that contain 10 million to one billion transistors. Topics 
include testing, contamination control, fabrication 
technology, process simulation, materials, processing 
constraints, technological forecasts, yield estimation, 
lithography, limitations, and design. Uses in application 
specific integrated circuits (ASIC), dynamic random 
access memories (DRAM), microprocessors, artificial 
intelli chips, and static random access memories 
(SRAM) are examined. (Contains 250 citations and in- 
cludes a subject term index and title list.) 


413,903 
PB94-860855/GAR 
NERAC, oe Tolland, CT. 
Multilayer Ceramic Spee. | (Latest citations 
from Ceramic Abstracts Database). 

Published Sear: 

Dec 93, 109 citations minimum 

Updated with each order. PB93-865053. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 

} ek contains citations concerning the 


——e and testing of multilayer ce- 
poten Fame capacitors (MU — Included in the citations are 


mechanical properties of 
MLCCs, Methods of Sonny used to evaluate MLCCs 
include acoustic emission, double-cantilever-beam, 
and nondestructive evaluation. (Contains a minimum 
Ae _ and includes a subject term index and 
itle list. 


PC NO1/MF NO1 


413,904 

PB94-860921/GAR PC NO1/MF NO1 

NERAC, Inc., Tolland, CT. 

CMOS Latchup. (Latest citations from the Ei 
x*Plus database). 


Published Sear . 

Dec 93, 250 citations 

Updated with each order. Supersedes PB93-867976. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations concerning latchup 


ics i itary metal oxide semicon- 

ductor (CMOS) device design and fabrication, dng 
current aspects, triggeri triggering voltages 

. Latchup control in CMOS inte- 

grated circuits is also considered. (Contains 250 cita- 

tions and includes a subject term index and title list.) 


General 


413,905 

AD-A273 074/5/GAR 

Rome Lab., Griffiss AFB, NY. 
Finite Element/Waveguide Mode Analysis 

of Passive RF Devices. 

In-House rept. for Jan 92-Jan 93. 

D. T. McGrath. Jul 93, 88p Rept no. RL-TR-93-130 


PC A0O5/MF A01 


A numerical solution for time-harmonic electromagnet- 
ic fields in two-port passive radio frequency (RF) de- 
vices has been developed, implemented in a computer 
code, and validated. Vector finite elements are used to 
represent the fields in the device interior and field con- 
tinuity across waveguide apertures is enforced by 
matching the interior solution to a sum of waveguide 
modes. Consequently, the mesh may end at the aper- 
ture instead of extending into the waveguide. The 
report discusses the variational formulation and its re- 
duction to a linear system using Galerkin’s method. It 
describes the computer code, including its interface to 
commercial CAD software used for geometry genera- 
tion. It presents validation results for waveguide dis- 
continuities, coaxial transitions and microstrip circuits. 
They demonstrate that the method is an effective and 
versatile tool for predicting the performance of passive 
RF devices. Electromagnetics, Microwave circuits, 
Waveguides, Finite elements, Numerical methods, 
Computation, RF Components, Waveguide discontinu- 
ities. 


413,906 

DE93040145/GAR 

Los Alamos National Lab., NM. 
National High Magnetic Field Laboratory, A user 
facility in support of research in high magnetic 


J. E. Crow, H. J. Schneider-Muntau, D. Parkin, and 
N. S. Sullivan. 1993, 10p LA-UR-93-3120, CONF- 
930703-31 

Contract W-7405-ENG-36, Grant DMR 

International cryogenic engineering conference and 
international cryogenic materials conference, Albu- 
querque, NM (United States), 12-16 Jul 1993. Spon- 
sored by Department of Energy, Washington, DC. 


The National High Magnetic Field Laboratory (NHMFL) 
develops and operates high magnetic field facilities at 
its main location at Florida State University, Tallahas- 
see, as well as a pulsed magnetic field facility at Los 
Alamos National Laboratory. A number of specialized 
facilities are also available to collaborators at the Uni- 
versity of Florida for research at ultra-low tempera- 
tures, advanced magnetic resonance imaging, and 
materials sciences. The NHMFL is supported by the 
United States National Science Foundation (NSF) and 
by the State of Florida. It is a user facility available to 
qualified users through a peer review proposal proc- 
ess. The facilities and staff support research and de- 
velopment at the extremes of parameter space. A part 
of its activities is devoted to the advancement of the 
state of the art of superconducting, pulsed, resistive, 
and hybrid magnets. This involves cryogenic materials 
research, the development of high strength, high con- 
ductivity conductors, and the development of low and 
ultra low temperature systems. 


PC A02/MF A01 


473,907 
N94-14138/9/GAR 
Centre National 
(France). 
Convertisseur Flyback a Sorties Multiples Avec 
Protection de Courant Ultra Rapide (Multi-Output 
— Converter with Ultrafast Current Protec- 


tion). 
A. Barnaba. cNov 92, 21p CNES-NT-133, ETN-93- 
93980 
Text in French. 


PC A03/MF A01 
d'Etudes Spatiales, Toulouse 


The static regulations of a flyback converter with 
mono- and multioutputs are studied. The implementa- 
tion of ultra far current protection and the analysis of 
the mutual inductance decoupling between outputs 
are discussed. Three breadboard model! converters 
were investigated: a ‘heavy’ mode flyback converter, a 
‘light’ mode flyback converter, and a miniwatt flyback 
converter. The experiments with the ‘heavy’ and ‘light’ 
breadboard models were performed with their own ser- 
vomechanisms. An efficiency greater than 80% with 
an output less than 1 W was obtained for the miniwatt 
model converter. Such converters are often used for 
tensions inferior to 50 W. 





413,908 

N94-14410/2/GAR PC A99/MF A06 
National Aeronautics and Space Administration, 
Washington, DC. 

NASA ney g and Calibration, 1993. 

1993, 608p NAS 1.15:109280, NASA-TM-109280 
Proceedings of the Sixteenth Annual Workshop Held 
in Rockville, MD, 20-22 Apr. 1993. 


Th sixteenth annual workshop of NASA’s Metrology 
and Calibration Working Group was held April 20-22, 
1993. The goals of the Working Group are to provide 
Agencywide standardization of individual metrology 
programs, where appropriate; to promote cooperation 
and exchange of information within NASA, with other 
Government agencies, and with industry; to serve as 
the primary Agency interface with the National Institute 
of Standards and Technology; and to encourage 
formal quality control techniques such as Measure- 
ment Assurance Programs. These proceedings con- 
tain unedited reports and presentations from the work- 
shop and are provided for information only. 


413,909 

PAT-APPL-7-979 987/GAR PC NO3/MF A04 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Steering Capaciflector Sensor. 

Patent Application. 

D. T. Jenstrom, and R. L. Mcconnell. Filed 23 Nov 
92, 15p N94-15704/7 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A capacitive type proximity sensor having substantial 
range and sensitivity between a machine and an in- 
truding object in the immediate vicinity of the machine 
and having a steerable sensing field has an outer elec- 
trical conductor on the machine forming one electrode 
of a sensor capacitor, the other electrode is the object. 
The outer conductor is a thin sheet of conductive ma- 
terial with a pair (or more) of intermediate electrical 
conductors located between the outer conductor and 
the machine. The pair of intermediate electrical con- 
ductors are in close proximity to each other and to- 
gether form a surface having a size substantially lar: 
than the outer conductor to act as a shield for reducing 
the parasitic capacitance between the outer conductor 
and the machine and to steer the sensor field. The pair 
of intermediate conductors are thin sheets of conduc- 
tive material substantially wider than the first conduc- 
tor. The outer and pair of intermediate conductors are 
attached to a surface on the machine in electrical iso- 
lation and with no gaps between the conduciors and 
no gap between the surface and the pair of intermedi- 
ate conductors. The outer and pair of intermediate 
conductors are also in conformance with each other 
and the surface of the machine, and the surface of the 
machine acts as a ground plane. Variable gain voltage 
follower circuits are used for coupling, in phase, the 
instantaneous voltage at the outer electrical conductor 
to the pair of intermediate electrical conductors and a 
signal generator is coupled to the outer conductor and 
is responsive to the capacitance of the sensor capaci- 
tor for generating a control signal to the machine. 


413,910 

PAT-APPL-8-008 426/GAR PC NO3/MF A04 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Double-Driven Shield Capacitive Type Proximity 
Sensor. 

Patent Application. 

J. M. Vranish. Filed 25 Jan 93, 24p N94-15946/4 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A capacity type proximity sensor comprised of a ca- 
pacitance type sensor, a capacitance type reference, 
and two independent and mutually opposing driven 
shields respectively adjacent to the sensor and refer- 
ence and which are coupled in an electrical bridge cir- 
cuit configuration and driven by a single frequency 
crystal controlled oscillator is presented. The 

circuit additionally includes a pair of fixed electrical im- 
pedance elements which form adjacent arms of the 
bridge and which comprise either a pair of precision 
resistances or capacitors. Detection of bridge unbal- 
ance provides an indication of the mutual proximity be- 
tween an object and the sensor. Drift compensation is 
also utilized to improve performance and thus increase 
sensor range and sensitivity. 


413,911 

PAT-APPL-8-022 219/GAR PC NO3/MF A04 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 

Rotary E Device. 

Patent Application. 

D. B. Leviton. Filed 25 Feb 93, 26p N94-15943/1 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A device for position encoding of a a shaft in 
which a ror mirror having a number of facets is 
mounted to shaft and a light beam is directed to- 
wards the facets is oresenied The facets of the polyg- 
onal mirror reflect the light beam such that a light spot 
is created on a linear array detector. An analog-to-digi- 
tal converter is connected to the linear array detector 
for ey the position of the spot on the linear array 
detector. A microprocessor with memory is connected 
to the analog-to-digital converter to hold and manipu- 
late the data provi by the analog-to-digital convert- 
er on the position of the spot and to compute the posi- 
tion of the shaft based upon the data from the analog- 
to-digital converter. 


413,912 

PAT-APPL-8-077 470/GAR PC NO3/MF A04 
National Aeronautics and Space Administration, Pasa- 
dena, CA. Pasadena Office. 

Superconductive Material and Magnetic Field for 
Damping and Levitation Support and Damping of 
Cryogenic Instruments. 

Patent ication. 

B. P. Doigin. Filed 15 Jun 93, 14p N94-15875/5 
Contract NAS7-918 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A superconductive load bearing support without a me- 
chanical contact and vibration damping for cryogenic 
instruments in space is presented. The levitation sup- 
port and vibration damping is accomplished by the use 
of superconducting magnets and the ‘Meissner’ effect. 
The assembly allows for transfer of vibration energy 
away from the cryogenic instrument which then can be 
damped by the use of either an electronic circuit or 
conventional vibration damping mean. 


413,913 

PAT-APPL-8-110 255/GAR PC NO3/MF A04 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Ss Sampling Phase and Amplitude De- 
tection Method and Apparatus. 

Patent Application. 

M. E. Froggatt. Filed 19 Aug 93, 26p N94-15870/6 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A synchronous sampling phase and amplitude detec- 
tion method and apparatus is described. An oscillator 
— a signal at a particular frequency and then a 

requency dividing circuit divides this signal frequency 
by a factor of four. This divided signal is transmitted via 
a transducer through a material and received by the 
same or another transducer. The received signal is 
then digitized. The receiv nal is next sampled at 
four times its frequency epee on a reference signal 
from the oscillator and then characterized as a phasor. 
The phase and amplitude of the received signal are 
then calculated via trigonometric relationship of at 
least two samples separated by 90 degrees. The re- 
maining samples are employed to reduce the noise 
equivalent bandwidth. 


413,914 

PB94-123742/GAR PC A03/MF A01 
Foersvarets Forskningsanstalt, —— (Sweden). 
Huvudavdeining foer Informationstekno 
Microwave into a Slotted Ca 
M. Baeckstroem, and J. Loren. May 93, 4! 
30712-8.3,3.2 

Summary in Swedish. 


Simple formulas for shielding effectiveness and for ab- 
sorption cross-section of a wire inside a shielded struc- 
ture, intended to be used in analysis and practical 
design work of shielded compartments, are evaluated 
with respect to measured data. The outcome is en- 
couraging and motivates further work. 


> FOA-C- 
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413,915 
PB94-860079/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 


Encapsulation of Electronic Equipment. (Latest 
tations from the Energy Science and = 


). 
Published Search®). 
Dec 93, 153 citations minimum 
Updated with each order. Supersedes PB93-851632. 
Prepared in cooperation with Department of Energy, 
Washington, DC. Sponsored in part by National Tech- 
nical Information Service, Springfield, VA. 
U.S. sales only. 


The aay contains citations concerning encap- 
sulation of electronic equipment, especially solar cells 
and arrays. Topics include preparation methods, test- 
ing, and evaluation. Encapsulation of individual solar 
cells and solar arrays allows for modular construction 
of larger arrays and protection of electronic compo- 
nents against moisture, temperature, and contami- 
nants. Properties and evaluations of several encapsu- 
lants are also discussed, including , epoxies, 
polymers, fluorocarbons, and metal oxide coatings. 
Encapsulation of heat storage materials is considered 
as well. (Contains a minimum of 153 citations and in- 
cludes a subject term index and title list.) 
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413,916 
DE93018683/GAR a0 A04/MF A01 
Sandia National Labs., Albuquerque, NM. 

Conceptual design of a sodium sulfur cell for US 
electric-van batteries. 


P. J. Binden. May 93, 52p 
Contract ACO04-76DP00789 
Sponsored by Department of Energy, Washington, DC. 


A conceptual design of an advanced sodium/sulfur 
cell for US electric-van applications has been complet- 
ed. The important design factors included specific 
physical and electrical requirements, service life, man- 
ufacturability, thermal management, and safety. The 
capacity of this cell is approximately the same as that 
for the “PB” cell being developed by Silent Power Lim- 
ited (10 Ah). The new ceil offers a 50% improvement in 
energy capacity and nearly a 100% improvement in 
peak power over the ae bee cells. A battery con- 
structed with such cells would significantly exceed the 
USABC’s mid-term pore ommend specifications. In ad- 
dition, a similar cell and battery design effort was com- 
pleted for an advanced pa: per yd car application. A 
battery using the van cell would have nearly 3 times 
the energy compared to lead-acid batteries, yet weigh 
40% less; a present-day battery using a cell specifical- 
ly designed for this car would provide 50% more 
energy in a package 60% smaller and 50% lighter. 


413,917 

N94-13846/8/GAR PC A03/MF A01 
National Defence Headquarters, Ottawa (Ontario). 
Electrochemical in Lithium Cells. 


Noise 
G. J. Donaldson, W. S. Nip, T. J. Patraboy, J. S. 
Anderson, and M. D. Farrington. 1991, 22p DSIS-93- 
00236, CTN-93-60780 


Electrochemical noise is interpreted as the occurrence 
of micr ic fluctuations of the potential of an elec- 
trochemical cell. A study was conducted on a number 
of commercial lithium cells to evaiuate the practicality 
of electrochemical noise measurement as a diagnostic 
tool for performance and/or safety. The survey was 
limited to the following lithium based systems: sulfur 
dioxide, thionyl chioride, and manganese dioxide. The 
cells were subjected to a program of storage, environ- 
mental, and discharge conditions and then examined 
to determine whether there was any detectable effect 
on the electrochemical noise characteristics. While the 
study was of limited scope, it was nevertheless estab- 
lished that all cells exhibited some measurable electro- 
chemical noise under certain conditions. The charac- 
teristics of the noise and its magnitude were influenced 
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many factors. The occurrence of observable noise 

ie the instrumental back _— was generally as- 

sociated with celis which had been discharged to be- 

tween 80 and 100 percent of their nominal capacity. 

Most of the noise of interest was found at frequencies 
below 100 Hz. 


413,918 
PB94-860525/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

Fuel Cell Electric Power Generation: Foreign 
Patent Technology . (Latest citations from 
Energy Science and Technology Database). 
Published Search®. 

Dec 93, 143 citations minimum 

Updated with each order. Supersedes PB93-860534. 
Prepared in cooperation with Department of Energy, 
Washington, DC. Sponsored in part ah National Tech- 
nical Information Service, Springfield, 

U.S. sales only. 


The bibliography contains citations of selected foreign 
patents concerning the design of fuel cells and fuel cell 
electrodes. Molten salt, methanol, solid electrolyte, 
phosphate, lithium, hydrogen, and biochemical fuel 
cells are considered. Patents covering batteries, struc- 
tural designs, process designs, electrodes, manufac- 
turing processes, power generation systems and con- 
trols, fuel supply, fuel storage, and other component 
systems are examined. U.S. patents for fuel cell elec- 
trodes and associated tech ies are discussed in 
related bibliographies. (Contains a minimum of 143 ci- 
tations and includes a subject term index and title list.) 


413,919 
PB94-860723/GAR PC NO1/MF NO1 
NERAC, inc., Tolland, CT. 


Thermal Batteries. (Latest citations from the NTIS 
Bibliographic Database). 

Published Search®. 

Dec 93, 250 citations 

Updated with each order. Supersedes PB93-862589. 
Sponsored in part 7. National Technical Information 
Service, Springfield, 

The bibliography contains citations concerning a class 
of reserve-type molten salt electrolyte primary cell sys- 
tems (thermal batteries) that are inert until brought into 
use by the ignition of a charge of pyrotechnics or 
raised to their operating temperature by a conventional 
heating means. The battery remains active for hours or 
only a few seconds, depending on size, thermal insula- 
tion, electrochemical system, ambient temperature, 
and rate at which power is withdrawn. Various electro- 
chemical systems are discussed and include, calcium, 
magnesium, and lithium compounds. Design, develop- 
ment, fabrication, and accelerated age testing of ther- 
mal batteries are presented. Applications in weapons 
systems as the primary power source for navigation 
and ignitor systems are discussed. (Contains 250 cita- 
tions and includes a subject term index and title list.) 


413,920 


/GAR PC NO1/MF NO1 

NERAC, Inc., Tolland, CT. 
Sodium-Sulfur Batteries: Energy Storage and Elec- 
“ Vehicle wy wr he gee (Latest citations from the 

nergy Science ‘echnology Da q 
Published Search®. _— 
Dec 93, 250 citations 
Updated with each order. Supersedes PB93-864056. 
Prepared in cooperation with Department of Energy, 
Washington, DC. Sponsored in part by National Tech- 
nical Information Service, Springfield, VA. 
U.S. sales only. 


The bibliography contains citations concerning the de- 
velopment of sodium-sulfur batteries for peak power 
generation and off-peak energy storage in electric ve- 
hicle applications. The emphasis is on development of 
battery components and solid electrolytes to increase 
service life. Both low and high temperature versions of 
this battery are discussed. (Contains 250 citations and 
includes a subject term index and title list.) 


413,921 

GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 
Battery Electrodes: Properties and Performance. 
(Latest citations from the Ei Compendex*Pius da- 


tabase). 

Published Search®). 

Dec 93, 250 citations 

Updated with each order. Supersedes PB93-868735. 

——— in part by National Technical Information 
Service, Springfield, VA. 
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The bibliography contains citations concerning battery 
electrodes relative to research and development. 
Topics discuss electrode technology, chemical solu- 
tions, materials improvement, reactions, and rechar- 
geability and reliability. Electrochemical and thermody- 
namic characteristics, materials testing and evalua- 
tion, and corrosion protection are also included. (Con- 
tains 250 citations and includes a subject term index 
and title list.) 


Electric Power Production 


413,922 

DE93018570/GAR PC A03/MF A01 

Argonne Nationai Lab., IL. 

Study of muiti-phase flow characteristics in an 
er train. 


ae 

- S. A. Lottes, J. X. Bouillard, and M. 
Peuiok 1993, 13p ANL/ES/CP-79722, CONF- 
930626-13 
Contract W-31109-ENG-38 
Symposium on engineering aspects of magnetohydro- 
dynamics (31st), Whitefish, MT (United States), 29 Jun 
- 1 Jul 1993. Sponsored by Department of Energy, 
Washington, DC. 


Computer simulation was used to predict two-phase 
flow processes in the CDIF MHD power train system. 
The predictions were used to evaluate the effects of 
operating and design parameters on the performance 
of the systern and a parametric evaluation provides in- 
formation to enhance the performance of the system. 
Major components of the system under investigation 
are the two-stage combustor, the converging/diverg- 
ing nozzle, the supersonic MHD channel, and the dif- 
fuser. Flow in each component was simulated using a 
computer code. Integrating the computer codes, the 
two-phase flow processes in the system was caiculat- 
ed. Recently, the computer codes were used to inves- 
tigate problems of nozzle erosion and the non-uniform 
iron oxide coverage on the cathode wall in the chan- 
nel. A limited parametric study was conducted. The re- 
sults indicated that (1) among the three nozzie geome- 
tries under investigation a (number sign)5 nozzle has 
the smoothest flow development in the nozzle and has 
the lowest droplet deposition on wall and (2) smaller 
particle size and lower injection velocity tend to dis- 
perse the iron oxide particles more uniformly in the 
nozzle. 


413,923 

DE93041231/GAR PC A03/MF A01 
~ Technologies Research Center, East Hartford, 
Coal-fired high performance power generating 
system. Quarterly progress elpart, January 1-- 
March 31, 1992. 

1992, 49p DOE/PC/91155-T3 

Contract AC22-92PC91155 

Sponsored by Department of Energy, Washington, DC. 


This report covers work carried out under Task 2, Con- 
cept Definition and Analysis, and Task 3, Preliminary R 
and D, under contract DE-AC22-92PC91155, “Engi- 
ing Development of a Coal Fired High Perform- 
lower Generation System” between DOE Pitts- 
burgh Energy Tech Center and United Technol- 
ogies Research Center. The goals of the program are 
to develop a coal-fired high performance power gen- 
eration system (HIPPS) by the year 2000 that is capa- 
ble of: > 47% thermal i ; NO(sub x), SO(sub 
x) and Particulates (le) 25% NS! vaio (ge) 65% of 
heat input; and all solid wastes benign. in order to 
achieve these goals our team has outlined a research 
plan based on an optimized analysis of a 250 MW(sub 
e) combined cycle system applicable to both frame 
type and aeroderivative gas turbines. Under the con- 
straints of the cycle a is we have designed a high 
temperature advanced (FHTAF) which inte- 
grates several combustor and air heater designs with 
appropriate ash ——— procedures. The cycle 
optimization effort has brought about several revisions 
to the system con ‘ation resulting from: (1) the use 
of Iilinois No. 6 coal instead of Utah Blind Canyon; (2) 
the use of coal rather than methane as a reburn fuel; 
(3) reducing radiant section outlet temperatures to 
1700F (down from 1800F); and (4) the need to use 
higher performance (higher cost) steam cycles to 
offset losses intr as more realistic operating 
and construction constraints are identified. 


ance 


413,924 

DE935 16649/GAR PC A04/MF A01 
DK-TEKNIK, a (Denmark). Energi og Miljoe. 
Undersoegeise af det udenlandske marked for 
kommercielle traeforgasningsaniaeg til kraftvar- 
meproduktion, specielt sk onal henblik paa opfoer- 
else af et anlaeg hos Herning Kommunale Vaerker. 
(Investigation of the foreign market for commer- 
cial wood gasification systems for the production 
of cogenerated heat and electricity, especially for 
the purpose of the establishment of a piant at 
Herning municipal works). 

Jul 92, 72p NEI-DK-1244 

Danish. 


The local authorities at Herning (Denmark) wished to 
be able to offer the local inhabitants heat supply from a 
district heating plant based on local energy resources. 
The projects consists of an investigation of the mar- 
kets abroad (represented by 64 institutions and firms) 
for a gasification technology that could be used in rela- 
tion to locally produced wood fuels. The efficiency of 
the gasifier and demands on the type of fuel was also 
considered. Detailed reports and evaluations of the 
design and techniques offered are presented in rela- 
tion to visits to relevant firms in England, France, Hol- 
land and Germany. (AB) 


413,925 

DE94000459/GAR PC A03/MF A01 
Southern Co. Services, Inc., Birmingham, AL. 

Power Systems Development Facility. Quarterly 
=— progress report, January 1--March 31, 
1 


1993, 45p DOE/MC/25140-3433 
Contract FC21-90MC25140 
Sponsored by Department of Energy, Washington, DC. 


The conceptual design of the facility was extended to 
include a within scope, phased expansion of the exist- 
ing Hot Gas Cleanup Test Facility Cooperative Agree- 
ment to also address systems integration issues of hot 
particulate removal in advanced coal-based power 
generation systems. This expansion included the con- 
sideration of the a modules at the test facility in 
addition to the existing Transport Reactor gas source 
and Hot Gas Cleanup Units: 1. Carbonizer/Pressurized 
Circulating Fluidized Bed Gas Source. 2. Hot Gas 
Cleanup Units to mate to all gas streams. 3. Combus- 
tion Gas Turbine. 4. Fuel Cell and associated gas treat- 
ment. This expansion to the Hot Gas Cleanup Test Fa- 
cility is herein referred to as the Power Systems Devel- 
opment Facility (PSDF). The major emphasis during 
this reporting period was continuing the detailed 
design of the facility, finalizing the selection for the 
Carbonizer/Transport and the circulating pressurized 
fluidized-bed combustor (CPFBC) particulate control 
devices (PCDs), drafting the air permit for the facility 
and continue the installation of the transport reactor 
development unit (TRDU). The detailed design of the 
PSDF continued to refine interface points to streamline 
the design of the facility. 


413,926 

DE94702162/GAR PC A03/MF A01 
Stockholm Environment Inst. (Sweden). 

Rural electrification in Mozambique, Tanzania, 
Zambia and Zimbabwe. Synthesis report from the 
SEI/BUN workshop on rural electrification. 

G. Foley. 1993, 30p SEI-EED-16, CONF-9205368 
SEI/BUN Workshop on rural electrification, Nyanga 
(Zimbabwe), 4-8 May 1992. Also pub. as ISBN 91- 
88116-66-2. 


The objectives of the workshop were to review the 
present state of rural electrification in four countries in 
East Africa, and identify problems, potential solutions 
and promising new approaches. Within this framework, 
it was intended that special attention should be given 
to bio-electrification - the production of electricity using 
biomass fuels - and the potential role of solar, wind 
and small hydro in the production of electricity for rural 
use. In addition to plenary discussions, three working 
groups were set up. Each group was asked to identify 
the main problems and tacles to progress in its 
topic area. It was also asked to suggest solutions to 
the problems identified, outline the most promising 
proposals for new approaches, and prepare an outline 
action plan. The Conclusions and Recommendations 
of the workshop were presented and discussed in 
detail in a final plenary session. This synthesis docu- 
ment is based on the papers presented to the work- 
shop and the discussions held a the plenary and 
group meetings. A second volume of the proceedings 





containing the full text of papers together with the re- 
74 of the working groups is published separately by 
U 


413,927 

DE94702163/GAR PC AQ3/MF A01 
Stockholm Environment Inst. (Sweden). 

Study on the electrification of low-income house- 
holds in large urban areas of Zambia. Phase 1. 
Present status. 

S. H. Hibajene, and S. Kaweme. 1993, 35p SEI-EED- 
17, ISBN 91-88116-67-0 

Working paper. 


The objective of this study was to assess present prac- 
tices of electrifying households and propose measures 
that would help accelerate the electrification of low- 
income households in urban areas. The Zambian gov- 
ernment is keen on increasing electricity accessibility 
to households in —_— and to low-income house- 
holds in particular. This aspiration has a three-fold aim: 
that of reducing charcoal consumption in order to 
avoid eventual environmental damage caused by de- 
forestation, utilizing the available excess capacity of in- 
stalled hydro power, and improving the living condi- 
tions of the citizenry (e.g. cleaner kitchen environment, 
reduced fuel expenditure, etc.). Zambia has an excess 
of installed hydro-electric power of about 400 MW. The 
declining export demand and the continued reduction 
in local industrial demand for electricity, particularly in 
the mining industry, has further contributed to this situ- 
ation. Consequently new markets are being sought 
and with a larger proportion of households in urban 
areas still unelectrified, there is Se for ——s 
electricity use in this sector. The study shows 

unless significant cost reductions in both home A. 
and connection costs can be achieved, it is unpractical 
to recover the costs of providing electricity service 
through tariffs, since monthly households bills would 
be too large. A roof-to-roof system of home connec- 
tions is recommended in order to reduce the cost of 
connections. In addition, home wiring should be done 
using cheaper methods such as avoiding conduits and 
fixing the cables on the wall surface. (7 refs., 4 figs., 14 
tabs.) 


413,928 
N94-13811/2/GAR 


PC A06/MF A02 
Jet Propulsion Lab., Pasadena, CA. 
Communications and Control for Electric Power 
Systems. 
Report, 1990. 
H. Kirkham, A. Goettsche, D. Niebur, H. Friend, and 
A. Johnston. 15 Jan 91, 105p NAS 1.26:194503, 
JPL-PUBL-91-44, NASA-CR-194503 
Contract NAS7-918 


The first section of the report describes the AbNET 
system, a hardware and software communications 
system designed for distribution automation (it can 
also find application in substation monitoring and con- 
trol). The cpaneey of the power system fixes the topol- 
ogy of the communications network, which can there- 
fore be expected to include a larger number of branch 
points, tap points, and interconnections. These fea- 
tures make this communications network unlike any 
other. The network operating software has to solve the 
problem of communicating to all the nodes of a very 
complex network in as reliable a way as possible even 
if the network is damaged, and it has to do so with 
minimum transmission delays and at minimum cost. 
The design of the operating protocols is described 
within the framework of the seven-layer Open System 
Interconnection hierarchy of the International Stand- 
ards Organization. Section 2 of the report describes 
the development and testing of a — sensor 
based on an electro-optic polymer. theory of oper- 
ation is reviewed. Bulk fabrication of the polymer is dis- 
cussed, as well as results of testing of the electro-optic 
coefficient of the material. Fabrication of a complete 
prototype sensor suitable for use in the range 1-20 kV 
is described. The electro-optic polymer is shown to be 
an important material for fiber optic sensing applica- 
tions. Appendix A is theoretical support for this work. 
The third section of the report presents the application 
of an artificial neural network, Kohonen’s self-organiz- 
ing feature map, for the classification of power system 
states. This classifier maps vectors of an N-dimension- 
al space to a 2-dimensional neural net in a nonlinear 
way preserving the topological order of the input vec- 
tors. These mappings are studied using a nonlinear 
power system model. 


413,929 


N94-13948/2/GAR PC A03/MF AO1 


Jet Propulsion Lab., Pasadena, CA. 

Communications and Control for Electric Power 
Systems: Power Flow Classification for Static Se- 
curity Assessment. 

D. Niebur, and A. Germond. Feb 93, 25p NAS 
1.26:194512, JPL-PUBL-93-6, NASA- CR-194512 
Contract NAS7-918 


This report investigates the classification of power 
system states using an artificial neural network model, 
Kohonen’s poe rw feature map. The ultimate 
goal of this classification is to assess power system 
static security in real-time. Kohonen’s self-organizing 
feature map is an unsupervised neural network which 
maps N-dimensional input vectors to an array of M 
neurons. After learning, the synaptic weight vectors 
exhibit a topological —— which represents the 
relationship between vectors of the training set. 
This learning is unsupervised, which means that the 
number and size of the classes are not i be- 
forehand. In the application developed in this report, 
the input vectors used as the + me set are generat- 
ed by off-line load-flow simulations. The learning algo- 
rithm and the results of the organization are discussed. 


413,930 

PB94-120573/GAR PC AOS 
Feasibility for Gas Turbine Generation and 
Transmission Facilities. 60 MW Emergency Gas 
Turbine Generation Power Plant. 

Final rept. 

1 Oct 93, 195p TDA-92-715B-VOL-3 

This document was provided to NTIS by the U.S. Trade 
and Development Agency, Rosslyn, VA. 


The a. prepared by Bechtel, Inc., was funded by 

Trade and Development Agency on behalf of 
the Public Electricity Corporation, Republic of Yemen. 
It discusses the feasibility of constructing a 60 MW 
Emergency Combustion Turbine Power Generation 
Plant at the existing Dnaban Diesel Power Plant site. It 
is divided into the following sections: Executive Sum- 
mary; Introduction; Site Description; Combustion Tur- 
bines; Initial Cost Estimates; Fuel Use Options; Trans- 
mission and Distribution Upgrade; and Generation, 
Transmission, and Distribution Studies. 


413,931 

PB94-122041/GAR PC A99/MF E08 
Institute of Gas Technology, Chicago, IL. 
Computerized Operations M: a Volume 2 
of 2. Final Report, August 1989-July 199 

W. Rush, and V. Tamosaitis. c1992, 776p ‘SRI 92/ 
0022.2 

Contract GRI-5087-271-1605 

See also Volume 1, PB94-122033. Sponsored by Gas 
Research Inst., Chicago, IL. Transport and Storage 
Research Dept 


Also available in set of 2 reports PC E99/MF E99, 
PB94-122025. 


The purpose of the Utility Communications Architec- 
ture (UCA) Specification is to specify a suite of interna- 
tionally recognized open communication protocols 
that meet the communication requirements of the 
electric utility industry. The specification document 
provides a standard reference for the development 
and/or acquisition of UCA compliant communication 
systems, equipment, and services. The tion 
has been developed during the course of the UCA 
project. The project is a part of the larger Integrated 
Utility Communications (IUC) program initiated by the 
Electric Power Research Institute (EPRI) with the in- 
tention of promoting interoperability between comput- 
er systems supplied to the electric utility industry. In 
—- and promoting the work, EPRI has been pro- 
a education to the electric utility industry users on 
A, and has been disseminating information to 
the vendor community about the industry’s commit- 
ment to adopting the UCA as a strategic direction. The 
specification document will further promote the UCA 
by providing a procurement tool for users and a clear 
specification for manufacturers on which to base stra- 
tegic product development. 


413,932 

PB94-124062/GAR PC A03 
Plan for Captive Thermal Power Plant-ib 

Vi , Orissa, India. 

Export trade information. 

Sep 83, 43p TDA-83-311-VOL-1 

This document was provided to NTIS by the U.S. Trade 

and Agency, Rosslyn, VA. See also 

PB94-124070. 


413,935 


ENERGY 
Electric Power Transmission 


The report, written by Kaiser Engineers, was funded by 
the U.S. Trade and ‘elopment Agency on behalf of 
India’s Central Electricity Authority. It discusses the 
possibility of ———s a thermal power plant in the 
Ib Valley, Orissa, India. The project, called the Sunari 
Power iant, would supplement power availability in 
the State of Orissa. This is voiume 1 of 2 and it in- 
cludes the project plan. 


413,933 

PB94-124070/GAR PC A10 
Feasibility Study for Captive Thermal Power Plant, 
Ib Valley, Orissa, India. 

Export trade information. 

1984, 213p TDA-83-311-VOL-2 

This document was provided to NTIS by the U.S. Trade 
and Development Agency, Rosslyn, VA. See also 


PB94-124062. 
The ri , written by Kaiser Engineers, was funded by 
. Trade and ‘elopment Agency on behalf of 
India’s Central Electricity Authority. It discusses the 
possibility of ee ee thermal power plant in the 
ib Valley, Orissa, India project, called the Sunari 
Power Plant, would supplement power availability in 
the State of Orissa. This is volume 2 of 2 and it in- 
cludes chapters entitled Executive Summary, Basis of 
Project, Coal Supply, Philosophy and Criteria, Site and 
Plant Design Criteria, Description of Project, Capital 
Cost Estimate, Operating and Maintenance Costs, 
Schedule, Contract and struction Strategy, Eco- 
nomic and Financial Evaluation, Construction, and 
Drawings. 


413,934 
PB94-126349/GAR 
Technische Univ. Delft (Netherlands). 
Experimental inves and 
— of Cyclones for 


res. 
Doctoral thesis. 
J. G. Bernard. 16 Nov 92, 250p 
This thesis describes a part of the research project 
‘High Temperature Gas Clean-up’ (HTG), specifically 
for application in Pressurized Fluidized Bed Combus- 
tion (PFBC). The thesis involves research on Y b 
with specific application at high temperature. The flow 
pattern and the behavior of the particulate phase were 
investigated. Since the measurements at high temper- 
ature were complicated, many introductory experi- 
psn oo made at normal conditions. This was also 
_— for the modeling of the cyclone. 
ase which ave been developed so far were based 
on operation at normal conditions and were validated 
under the same circumstances. Therefore, it was first 
attempted to make reliable measurements at normal 
conditions before the measurements at high tempera- 
tures were assessed. 


PC A11/MF A03 


Numerical Model- 
at High Tempera- 


Electric Power Transmission 


413,935 
DE93516647/GAR PC A10/MF A03 
Technical Univ. of Denmark, Lyngby. Inst. of Mathe- 
matical Statistics and Operations Research. 

paa el-netvaerk. (Optimization of elec- 

power network). 

E. S. Gran. 1992, 220p NEI-DK-1245 
Danish. 


In economic dispatch of electrical power the essential 
problem is to minimize the total production cost in a 
network with several plants. This can be gained by reg- 
ulating the production of the plants, partly according to 
their cost and according to produced effect, and partly 
according to transmission loss when transmitting to 
the consumers. The cost-function and the transmis- 
sion loss are non-linear. The solution strategy has 
been to use static optimization. The cost has been 
placed in the object function and the transmission loss 
is part of the established power equation which is 
placed in the restrictions. In order to find the solution to 
the problem the Langrangian relaxation is used. To 
solve the dual problem the gradient method and the 
Newton method have been used. These methods 
have been implemented in a C++ program. This 
C++ program is handled by an interface, and this 
interface is created as a Windows program. The re- 
sults have been good. The optimization method used 
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has shown good results with only a few iterations. (au) 
(20 refs.) 
Energy Use, Supply, & Demand 


413,996 
DE93019485/GAR PC A03/MF A01 


Bonneville Power Administration, Portland, OR 
electrical 


in man- 


ess og 
S. Onisko, C. Roos, and D. Baylon. Jun 93, 44p 
DOE/BP-2140 
Contract AM79-91BP13330 


This report summarizes submeter data of the non- 
space heating electrical energy use in a sample of 
manufactured homes. These homes were built to 
Super Good Cents insulation standards in 1988 and 
1989 under the auspices of RCDP Cycle 2 of the Bon- 
neville Power Administration. They were designed to 
incorporate innovations in insulation and manufactur- 
ing techniques developed to encourage energy con- 
servation in this important housing type. Domestic 
water heating (DWH) and other non-space heat ry 
consumption, however, were not generally affected 
RCDP specifications. The purpose of this study is to 
establish a baseline for energy conservation in these 
areas and to present a met for estimating total 
—_ saving benefits associated with these end 

he information used in this summary was drawn 
from occupant-read submeters and manufacturersup- 
plied specifications of building shell components, ap- 
pliances and water heaters. Information was also 
drawn from a field review of ventilation systems and 
building characteristics. The occupant survey included 
a census of appliances and occupant behavior in 
these manufactured homes. A total of 150 manufac- 
tured homes were built under this program by eight 
manufacturers. An additional 35 homes were recruited 
as a control group. Of the a 185 houses, approxi- 
mately 150 had some usable submeter data for do- 
mestic hot water and 126 had usable submeter data 
for all other nonheating consumption. These samples 
were used as the basis for all consumption analysis. 
The energy use characteristics of these manufactured 
homes were compared with that of a similar sample of 
RCODP site-built homes. in general, the manufactured 
homes were somewhat smailer and had fewer occu- 
pants than the site-built homes. The degree to which 
seasonal variations were present in non-space heat 
uses was reviewed. 


413,937 
DE93040200/GAR PC AO7/MF A02 
Battelle Pacific Northwest Labs., Richland, WA. 
Energy baseline and energy efficiency resou 
for the Forest Products Laboratory, 


Wisconsin. 
R. P. Mazzucchi, E. E. Richman, and G. B. Parker. 
Aug 93, 131p PNL-8725 
Contract ACO6-76RL01830 
Sponsored by Department of Energy, Washington, DC. 


This report provides recommendations to improve the 
energy use efficiency at the Forest Products Laborato- 
ty in Madison, Wisconsin. The assessment focuses 
upon the four largest buildings and central heating 
plant at the facility comprising a total of approximately 
287,000 square feet. The analysis is comprehensive in 
nature, intended primarily to determine what if any 
energy efficiency improvements are warranted — 
upon the potential for cost-effective energy savi 
Because of this breadth, not ali opportunities are 
veloped in detail; however, baseline energy consump- 
tion data and energy savings concepts are described 
to provide a foundation for detailed investigation and 
project design where warranted. 


PC A05/MF A01 


Patrick Air Force Base integrated resource as- 
sessment. Volume 2, Baseline detail. 

R. R. Wahistrom, D. A. King, S. A. Parker, and W. F. 
Sandusky. Aug 93, 80p PNL-8756-Vol.2 

Contract A 76RL01830 

Sponsored by Department of Energy, Washington, DC. 


The US Air Force has tasked the Pacific Northwest 
Laboratory (PNL), in support of thc US Department of 
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2 (DOE) Federal Energy Management ng 
re ), to assess energy use at Patrick Air Force 
Base (AFB). The information obtained from this as- 
sessment will be used in identifying energy resource 
opportunities to reduce overall energy consumption on 
the base. The primary focus of this report is to assess 
the current baseline energy consumption at Patrick 
AFB. It is a comparison report to Volume 1, the Execu- 
tive Summary, and Volume 3, the Resource Assess- 
ment. This assessment requires that information be 
obtained and characterized for buildings, utilities, 
energy sources, energy uses, and load profile informa- 
tion to be used to improve the characterization of 
energy use on the base. The characteristics of electric- 
ity, natural gas, and No. 2 fuel oil are analyzed for on- 
base facilities and housing. The assessment examines 
basic regional information used to determine energy- 
use intensity (EU!) values for Patrick AFB facilities by 
building, fuel type, and energy end use. It also provides 
a summary of electricity consumption from Florida 
Power and Light Company (FPL) metered data for 
1985-1991. Load profile information obtained from 
FPL data is presented for the north and south substa- 
tions for the four seasons of the year, including week- 
days and weekends. 


413,939 

DE93040401/GAR PC A09/MF A02 
Department of Energy, Washington, DC. Office of 
Energy Markets and End Use. 

Monthly review, August 1993. 
26 Aug 93, 179p DOE/EIA-0035(93/08) 


This publication presents information for the month of 
August, 1993 on the following: Energy overview; 
energy consumption; petroleum; natural gas; oil and 
gas resource development; coal; electricity; nuclear 
energy; energy prices, and international energy. 


413,940 

DE93040449/GAR 
Lawrence Berkeley Lab., CA. 
Energy use and conservation in China’s residential 
and commercial sectors: Patterns, probiems, and 


rere ts. 

. Liu. Jul 93, 109p LBL-33867 

Contract ACO3-76SF00098 

Sponsored by Department of Energy, Washington, DC. 


This report discusses the determinants of residential 
and commercial energy demand, profiles the patterns 
and problems of energy consumption, and evaluates 
popular energy conservation measures of the People’s 
Republic of China. It also discusses technological and 
institutional opportunities for realizing greater energy 
conservation. General characteristics related to 
energy use include: population growth, economic 
growth, residential and commercial energy, and im- 
proved standards of living. Specific end-use areas that 
are examined in detail are space heating, cooking and 
water heating, and lighting and appliances. 


PC A06/MF A02 


413,941 

DE94702165/GAR PC A03/MF A01 
Stockholm Environment Inst. (Sweden). 

Household energy: Probiems, policies and pros- 


pects. 
G. McGranahan, and A. Kaijser. 1993, 40p SEI-EED- 
19, ISBN 91-88116-69-7 


This paper examines household energy problems in 
the Third World, focusing on past problems and future 
prospects for household energy policy. Whether or not 
there is a general household energy crisis, household 
energy problems can be severe, and are of particular 
importance to the poor. Most of these problems are 
largely independent of oil prices, and a poor household 
foraging for ever more scarce fuelwood is no better off 
because its fuel collection is not the cause of the de- 
clining supply. In the energy sector, as in virtually every 
other sector, the problems of the poor are the most 
intractable. Many of the difficulties encountered in at- 
tempts to deal with the household energy problems of 
the poor are analogous to those encountered in other 
poverty oriented programmes. It would indeed be un- 
fortunate if, having recognized that many past efforts 
in the household energy sector were misconceived, 
household energy problems were to suffer from equal- 
ly ill-conceived neglect. The memorandum attempts to 
draw some general conclusions about the form a more 
appropriate approach could take. Probably well over 
90 % of public funds allocated to the household sector 
over the past two decades have been devoted to sub- 
sene, 


This has helped to create energy problems, and done 
little to ease the problems of the poor. Most of the les- 
sons to be drawn from experiences with such subsi- 
dies are negative. On the other hand, the relatively 
small proportion of funding devoted to activities such 
as stove programmes and biofuel supply enhance- 
ment should be viewed as exploratory in nature. (49 
refs., 3 tabs.) 


413,942 


DE94702188/GAR PC A04/MF A01 
Swedish Council for Building Research, Stockholm. 
Effektstyrning i smaahus med luftburen vaerme. 
Ekonomi - funktion - komfort. (Power regulation in 
single f houses with warm air central heating. 
Economy - - comfort). 

T. Carlsson. 1992, 58p BFR-R-33-92, ISBN 91-540- 
5482-6 

Swedish. 


Measurement and evaluation has been carried out to 
study the indoor thermal climate and energy consump- 
tion when electricity at the lower night tariff is used to 
raise indoor temperature during the night and to lower 
it during the day and to heat water during the night. 
Another objective has been to study whether this 
system gives rise to increased fabric losses and heat 
losses from the duct system owing to temperature reg- 
ulation. In the project, five houses were studied during 
the 1990-91 heating season. The conclusions that can 
be drawn from the measurements and inspections are 
that overnight raising/daytime lowering of the indoor 
temperature by about 2 C, and heating of domestic hot 
water during the night, have the result that: (1) The 
saving due to relocation of energy use is SEK 0-1000. 
(2) Heat losses from the duct system increased due to 
temperature regulation (the losses were 260-700 
kWh). (3) In order to meet the thermal comfort stand- 
ard during the day, extra clothing has to be put on. (4) 
Fabric losses did not increase due to temperature reg- 
ulation. (5) Higher than atmospheric pressure inside 
the house need not cause moisture problems. (6) Ven- 
tilation flow rates were constant. (7) The control 
system did not manage to maintain a uniform indoor 
temperature. (8) There is potential for increased 
energy storage during the 24 hour period. (au) (tabs., 
figs., plans) 


Engine Studies (Energy Related) 


413,943 


PB94-119880/GAR PC A03/MF A01 
Southwest Research inst., San Antonio, TX. Engine, 
Fuel, and Vehicle Research Div. 
Stratified-Charge Glow Plug Ignition Engine Ex- 
its. Topical R 

. H. Thring, and J. A. Leet. May 91, 49p SWRI- 
3178-3.1, GETA-91-01, GRI-91/0049 
Contract GRI-5089-293-1848 
Color illustrations reproduced in black and white. 
Sponsored by Gas Research Inst., Chicago, IL. 


An investigation was conducted to study the feasibility 
of operating a natural gas two-stroke engine using 
= plug ignition with very lean mixtures. The term 

tratified-Charge Glow Plus Ignition (SCGI) —_ 
coined to describe the engine. A JLO DL 365 si 
cylinder, two-stroke, diesel engine was converted ~ 
to a natural gas fueled spark-ignited engine for the 
baseline tests, and then to the SCG! engine. The 
engine was successfully run, but was found to be sen- 
sitive to various conditions such as the glow plug tem- 
perature. The engine ran very lean, to an equivalence 
ratio of 0.33, offering the potential of good fuel econo- 
my and low NOx emissions. Numerous photographs, 
diagrams, and charts are included. 


Environmental Studies 


413,944 


DE93000295/GAR PC A03/MF A01 
North Dakota Univ., Grand Forks. Energy and Environ- 
mental Research Center. 





Fly ash utilization in McLean County, North Dakota. 
Topical report, Task 7.25. 

C. J. Moretti. Mar 93, 17p DOE/MC/10637-3377 
Contract FC21-86MC10637 

Sponsored by Department of Energy, Washington, DC. 


In 1989, the McLean County Commissioners request- 
ed assistance from personnel at the University of 
North Dakota Energy and Environmental Research 
Center (EERC) with the construction of a section of 
road and a boat ramp in their county. Assistance was 
sought from the EERC because the county’s construc- 
tion plans called for partial replacement of the lime and 
portland cement normally used for soil stabilization 
with fly ash. Since the EERC had recently conducted 
several research projects dealing with the use of coal 
combustion by-products for road construction, the 
commissioners requested that EERC personnel help 
to determine appropriate formulas for the stabilized 
soil mixtures to be used for both the road and boat 
ramp applications. An additional incentive was provid- 
ed when the management of the Coal Creek Power 
Plant offered to donate the necessary fly ash at no 
cost. This project was performed as a joint venture be- 
tween McLean County and the EERC. The EERC was 
primarily responsible for conducting a laboratory test- 
ing program to develop soil stabilization mixtures for 
the two construction activities. These mixtures were to 
contain a relatively high percentage of fly ash and to 
exhibit sufficient strength and durability so that the 
road and boat ramp would both have a service life of 
20 years or more. McLean County would be primarily 
responsible for the road and boat ramp construction 
activities. The funding for the EERC portion of the 
project was provided by the US Department of Energy 
through a joint venture support program. 


413,945 
DE93017863/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Investigation of austenitic alloys for advanced 
heat recovery and hot gas cleanup systems. 

R. W. Swindeman. 1993, 16p CONF-9305135-6 
Contract AC05-840R21400 

Annual conference on fossil energy materials (7th), 
Oak Ridge, TN (United States), 11-13 May 1993. 
Sponsored by Department of Energy, Washington, DC. 


Commercial and developmental alloys were evaluated 
in support of advanced steam cycle and combined 
cycle technology. Working with industrial groups, 
Grade 91 steel, which is a candidate for main steam 
line piping and superheater tubing in advanced steam 
cycle plants, was re-evaluated to examine metallurgi- 
cal factors that influence long-time performance to 
600(degree)C. Deformation models and aging effect 
models were developed. Testing of corrosion-resistant 
filler metals for tubing was extended to times ap- 
proaching 30,000 h. Good strengths were observed. 
Modified Type 310 stainless steels were examined to 
927(degree)C. It was found that these steels had up to 
twice the strength of standard Type 310H stainless 
steel. The behavior of aluminum-bearing, alloys and 
high chromium alloys was examined for potential appli- 
cations to 870(degree)C. Thermal cycling of clad 
— was undertaken, and good performance was 
ound. 


413,946 

DE93040214/GAR PC A03/MF A01 
Kentucky State Government, Frankfort. 

AFBC Roadbed Project groundwater data. 

W. Carpenter. 21 Aug 92, 13p DOE/FE/61594-T1 
Contract FG01-88FE61594 

Sponsored by Department of Energy, Washington, DC. 


TVA permitted the use of AFBC material in a section of 
roadbed at Paducah, Kentucky, for the purpose of 
demonstrating its usability as a roadbed base. To de- 
termine if the material would leach and contaminate 
groundwater, four wells and seven lysimeters were in- 
Stalled beside and in the roadbed base material. In 
August 1991, TVA Field Engineering visited the AFBC 
Roadbed Project to collect samples and water quality 
data. The goal was to collect samples and data from 
four wells and seven lysimeters. All attempts to collect 
samples from the lysimeters failed with one exemp- 
tion. All attempts to collect samples from the ground- 
water wells were successful. The analytical data from 
the four wells and one lysimeter are also attached. The 
well data is typical of groundwater in the Paducah, 
Kentucky area indicating that it was not affected by the 
AFBC roadbed material. The analysis of the lysimeter 
shows concentrations for iron and manganese above 
normal background levels, however, the data do not 


reflect significant concentrations of these heavy 
metals. Also, the difficulty in obtaining the lysimeter 
samples and the fact that the samples had to be com- 
posited to obtain sufficient quantity to analyze would 
make a qualitative evaluation of the data questionable. 


413,947 
PB94-119906/GAR PC A17/MF A04 
Radian Corp., Austin, TX. 

Proceedings of the 1992 GRI Liquid Redox Sulfur 
Recovery Conference. Held in Austin, Texas on 
October 4-6, 1992. 

D. A. Dalrymple, N. L. Gerard, and J. K. Wessels. 
Apr 93, 400p DCN-92-296-014-38, GRI-93/0129 
Contract GRI-5089-221-1881 

See also report for 1991, PB91-234682. Sponsored by 
Gas Research Inst., Chicago, IL. 


Liquid redox technologies which operate at ambient 
temperatures offer several potential advantages such 
as high H2S removal efficiency, conversion of H2S gas 
to solid sulfur in a single step, and can be designed for 
high-pressure operation. Liquid redox processes also 
perform effectively under fluctuating feed gas rates 
and varying compositions. To promote the exchange 
of information, the Gas Research Institute has spon- 
sored five two-day international conferences. The 
latest one was held in October, 1992. Twenty technical 

were presented on research and design devel- 
opments, sulfur removal processes, sulfur handling, 
process users’ experiences, and H2S scavenging. The 
international conference was attended by people rep- 
resenting research companies, universities, process 
users, process designers, and chemical suppliers. Al- 
though the majority of the participants were from enti- 
ties in the United States, other countries represented 
included Canada, Mexico, the Netherlands, Oman, 
China, Great Britain, and Germany. 
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DE93000159/GAR PC A14/MF A03 
National Inst. for Petroleum and Energy Research, 
Bartlesville, OK. 

GC/MS determination of amines following exhaus- 
tive trifluoroacetylation. 

J. S. Thomson, J. B. Green, T. B. McWilliams, and S. 
K. T. Yu. Aug 93, 325p NIPER-680 

Contract FC22-83FE60149 

Sponsored by Department of Energy, Washington, DC. 


An analytical method for trifluoroacetylation of aromat- 
ic amines and GC/MS of the resulting derivatives has 
been developed. The key feature of the method is its 
capability to differentiate d tertiary amines; since, using 
the conditions described in the report, most primary, 
secondary, an primary amines add two and secondary 
amines add one trifluoroacetyl group. In general, terti- 
ary amines do not react. Since conventional trifluoroa- 
cetylation procedures introduce only a single trifluor- 
oacetyl group into both primary and secondary ami- 
ness the procedure reported here improves GC/MS 
identification of the relatively large number of isomers 
of nitrogen compounds found in petroleum or similarly 
complex mixtures. For example, using exhaustive tri- 
fluoroacetylation, it is possible to differentiate isomeric 
forms of C(sub 9)H(sub 11)N (e.g., cyclohexenopyri- 
dines, aminoindans, 1,2,3,4-tetrahydroquinoline and 
tetrahydroisoquinolines). Examples of the application 
of the method to petroleum and coal liquid products 
are provided. Because of the limited thermal stability of 
the derivatives of primary amines, the method is appli- 
cable only to distillates boiling below 370(degrees)C 
(700(degrees)F). To expedite utilization of the method 
by others, GC retention indices and relative GC/MS 
total ion current response factors for 102 trifluoroace- 
tyl derivatives are included in the body of the report 
and their 70 ev mass spectra are reported in Appendix 
A. 
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DE93018885/GAR PC A06/MF A02 
Air Products and Chemicals, Inc., Allentown, PA. 
Synthesis of dimethyl ether and alternative fuels in 
the liquid phase from coal-derived synthesis gas. 
Final technical report. 

Progress rept. 

Feb 93, 102p DOE/PC/89865-T8 
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Through the mid-1980s, Air Products has brought the 
liquid phase approach to a number of other synthesis 
gas reactions where effective heat management is a 
key issue. In 1989, in response to DOE’s PRDA No. 
DE-RA22-88PC88805, Air Products proposed a re- 
search and development program entitled “Synthesis 
of Dimethyl Ether and Alternative Fuels in the Liquid 
Phase from Coal Derived Syngas.” The proposal 
aimed at extending the LPMEOH experience to con- 
vert coal-derived synthesis gas to other useful fuels 
and chemicals. The work proposed included develop- 
ment of a novel one-step synthesis of dimethyl ether 
(DME) from syngas, and exploration of other liquid 
phase synthesis of alternative fuel directly from 
syngas. The one-step DME process, conceived in 
1986 at Air Products as a means of increasing syngas 
conversion to liquid products, envisioned the concept 
of converting product methanol in situ to DME in a 
single reactor. The slurry reactor based liquid phase 
technology is ideally suited for such an application, 
since the second reaction (methanol to DME) can be 
accomplished by adding a second catalyst with dehy- 
dration activity to the methanol producing reactor. An 
area of exploration for other alternative fuels directly 
from syngas was single-step slurry phase synthesis of 
hydrocarbons via methanol and DME as interme- 
diates. Other possibilities included the direct synthesis 
of mixed alcohols and mixed ethers in a slurry reactor. 


413,950 


DE93019229/GAR 
Lawrence Berkeley Lab., CA. 
Synthesis and development of processes for the 
recovery of sulfur from acid gases. Part 1, Devel- 
opment of a high-temperature process for removal 
of H(sub 2)S from coal gas using limestone -- ther- 
modynamic and kinetic considerations; Part 2, De- 
velopment of a zero-emissions process for recov- 
ery of sulfur from acid gas streams. 

Thesis. 

G. P. Towler, and S. Lynn. May 93, 258p LBL-34309 
Contract ACO3-76SF00098 

Sponsored by Department of Energy, Washington, DC. 
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Limestone can be used more effectively as a sorbent 
for H(sub 2)S in high-temperature gas-cleaning appli- 
cations if it is prevented from undergoing calcination. 
Sorption of H(sub 2)S by limestone is impeded by sin- 
tering of the product CaS layer. Sintering of CaS is 
catalyzed by CO(sub 2), but is not affected by N(sub 2) 
or H(sub 2). The kinetics of CaS sintering was deter- 
mined for the temperature range 750--900(degrees)C. 
When hydrogen’ sulfide is heated above 
600(degrees)C in the presence of carbon dioxide ele- 
mental sulfur is formed. The rate-limiting step of ele- 
mental sulfur formation is thermal decomposition of 
H(sub 2)S. Part of the hydrogen thereby produced 
reacts with CO(sub 2), forming CO via the water-gas- 
shift reaction. The equilibrium of H(sub 2)S decompo- 
sition is therefore shifted to favor the formation of ele- 
mental sulfur. The main byproduct is COS, formed by a 
reaction between CO(sub 2) and H(sub 2)S that is 
analogous to the water-gas-shift reaction. Smaller 
amounts of SO(sub 2) and CS(sub 2) also form. Molyb- 
denum disulfide is a strong catalyst for H(sub 2)S de- 
composition in the presence of CO(sub 2). A process 
for recovery of sulfur from H(sub 2)S using this chemis- 
try is as follows: Hydrogen suifide is heated in a high- 
temperature reactor in the presence of CO(sub 2) and 
a Suitable catalyst. The primary products of the overall 
reaction are S(sub 2), CO, H(sub 2) and H(sub 2)O. 
Rapid quenching of the reaction mixture to roughly 
600(degrees)C prevents loss Of S(sub 2) during cool- 
ing. Carbonyl sulfide is removed from the product gas 
by hydrolysis back to CO(sub 2) and H(sub 2)S. Un- 
reacted CO(sub 2) and H(sub 2)S are removed from 
the product gas and recycled to the reactor, leaving a 
gas consisting chiefly of H(sub 2) and CO, which re- 
covers the hydrogen value from the H(sub 2)S. This 
process is economically favorable compared to the ex- 
isting sulfur-recovery technology and allows emissions 
of sulfur-containing gases to be controlled to very low 
levels. 
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Detailed plan: Design, construction and op- 
eration of fap Charfuel(reg sign) process. 


T report, 2. 
1 383, 13 DOE/MC/29268-3401 
Contract FC21-92MC29268 


In this project, a pilot-scale facility for the flash hydro- 

is of coal will be designed, built and operated to 
demonstrate the ea operation of critical com- 
ponents of the CHARFUEL process and to obtain 
scale-up data for subsequent demonstration facility for 
the production of a clean coal slurry fuel. This report 
presents project plans which includes detailed con- 
struction plan; procurement of materials and equip- 
ment; construction, test and start-up; potential prob- 
lems and solutions during operations; data collection 
and analysis; and feasibility analysis. 
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Department of ee Sagetam, WV. Morgantown 
Energy Technology Center. 

Summary of laboratory simulation studies of the 


ay “ayo 

F. D. Guffey, P. A. Holper, and D. E. Hunter. Dec 91, 
79p DOE/MC/ 11076-3383 

Contract FC21-86MC11076 


The Western Research Institute is currently develop- 
ing a process for the recovery of distillable liquid prod- 
ucts from alternate fossil fuel sources such as tar sand 
and oil shale. The fundamental processing concept is 
based on recycling a fraction of the produced oil back 
into the reactor to be mixed with the raw resource. This 

it is termed the recycle oil pyrolysis and extrac- 
tion (ROPE(trademark)) process. The conversion of 
the alternate resource to a liquid fuel is performed in 
two stages. The first pyrolysis s is performed at 
moderate temperatures (325--420(degree)C (617-- 
788(degree)F)) in the presence of product oil recycle. 
The second s' is performed at higher temperatures 
(450--540( ee)C (842--1004(degree)F)) in the ab- 
sence of pri t oil. 
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DE93040349/GAR PC A03/MF A01 

Advanced Fuel Research, Inc., East Hartford, CT. 

a and of advanced coal con- 
version processes. Twenty-sixth quarterly report, 

January 1, 1993--March 31, 1993. 

Progress rept. 

P. R. Solomon, M. A. Serio, D. G. Hamblen, L. D. 

Smoot, and B. S. Brewster. 1993, 23p DOE/MC/ 

23075-3390 

Contract AC21-86MC23075 

Sponsored by Department of Energy, Washington, DC. 


The overall objective of this program is the develop- 
ment of predictive capability for the design, scale up, 
simulation, control and feedstock evaluation in ad- 
vanced coal conversion devices. This technology is 
important to reduce the technical and economic risks 
inherent in utilizing coal, a feedstock whose variable 
and often unexpected behavior presents a significant 
challenge. This program will ignificant ad- 
vances made at Advanced Fuel Research, Inc. (AFR) 
in measuring and quantitatively describing the mecha- 
nisms in coal conversion behavior, with technology 
being —_ at Brigham a University (BYU) in 
comprehensive computer codes for mechanistic mod- 
eling of entrained-bed tion. Additional capabili- 
pomutonn to formation will be implement- 
will be expanded to fixed-bed 
reactors. The program includes: (i) validation of the 
submodels by comparison with laboratory data ob- 
tained in this program, (ii) extensive validation of the 
modified comprehensive code by comparison of pre- 
dicted results with data from bench-scale and process 
scale investigations of gasification, mild gasification 
and combustion of coal or coal-derived products in 
heat , and (iii) development of well document- 
ed user fencly sofware applicable to a “workstation” 
environment in this program will be a major 
step in improving the predictive capabilities for coal 
conversion processes including: Demonstrated accu- 
racy and reliability and a generalized “first principles” 
pte ng of coals based on readily obtained composi- 
ita 
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rept. 

Solomon, M. A. Serio, D. G. Hambien, L. D. 
Somat and B. S. Brewster. 1993, 85p DOE/MC/ 
23075-3391 
Contract AC21-86MC23075 
Sponsored by Department of Energy, Washington, DC. 


a advances have been made at Brigham 
University (BYU) in comprehensive two-dimen- 
sional computer codes for mechanistic modeling of en- 
trained-bed tion and pulverized coal combus- 
tion. During the same time period, significant advances 
have been made at Advanced Fuel Research, ~s 
(AFR) in the mechanisms and kinetics of coal pyr: 
and secondary reactions of pyrolysis 
program presents a unique opportunity to merge the 
technology developed by each organization to provide 
detailed predictive capability for advanced coal char- 
acterization techniques in conjunction with compre- 
hensive computer models to provide accurate process 
simulations. The program will streamline submodels 
existing or under development for coal pyrolysis chem- 
istry, volatile secondary reactions, tar formation, soot 
formation, char reactivity, and —e x)-NO(sub x) 
pollutant formation. Submodels for coal viscosity, ag- 
glomeration, tar/char secondary reactions, sulfur cap- 
ture, and ash and chemistry will be developed 
or adapted. The submodels will first be incorporated 
into the BYU entrained-bed code and sub- 
sequently, into a fixed-bed ition code (to be se- 
lected and adapted). These codes will be validated by 
comparison with small scale laboratory and PDU-scale 
experiments. Progress is described. 
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International, Inc., Pittsburgh, PA. 
UCG Demonstration Final techni- 
cal progress May 10, 1 August 9, 1988. 
30 Nov 88, 20p /MC/24167-3418 
Contract FC21-88MC24167 


Sponsored by Department of Energy, Washington, DC. 


The US Department of E and Energy Internation- 
al, Inc. have entered into a Cooperative greement to 
conduct a cost-shared field test demonstrating the op- 
eration of commercial-scale steeply dipping bed un- 
derground coal gasification (UCG) modules to provide 
the synthesis gas for a small-scale commercial ammo- 
nia plant. The field test and the commercial ammonia 
plant will be located near Rawlins, Wyoming. During 
this demonstration test, two or more modules will be 
operated simultaneously until one module is complete- 
ly consumed and an additional module is brought on 
line. During this period, the aver: ry fk my ayy 
rate will be between 500 and 1 tons per day. A 
portion of the raw UCC product gas. The UCG facility 
will continue to operate subsequent. to the demonstra- 
Se © pees ene ae ap Coun ae 

nergy International is responsible for accomplishing 
wore in accordance with the Statement 
of Work by , installing, opera and moni- 
toring the he mt of the UCG as the 
feedstock source for the small-scale commercial am- 
monia plant. During this period, the project 


ture of funds were halted and work was 

ey Nene can ney ry new schedules. 
ee ee nee 

ened of the tasks of the project throug 

period of this report. 


major activities requiring the expendi- 
suspended 
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cal Engineering. 
Novel approaches to the production of oe & al- 
cohols from synthesis gas. Quarterly technical 

a report No. 10, f > 1, 1993--March 31, 
199. 


18 Jun 93, 25p DOE/PC/90043-T11 
Contract AC22-90PC90043 


Sponsored by Department of Energy, Washington, DC 


Research continued on the conversion of syngas to 
alcohols. This quarter, under Task 2, catalyst analyses 
pr yee nap wet by iron and 

el carbonyls was probably r ible for poor 


methanol production during the first MeOH synthesis 
verification run in December, 1992. Under Task 3, the 
promoting effect of rhenium (Re) on rhodium (Rh)/alu- 
mina (Al(sub 2)O(sub 3)) higher oxygenate synthesis 
(HAS) catalysts was studied. All of these catalysts 
contained a nominal 1 wt % Rh. Some of the Rh/Re/ 
Al(sub 2)O(sub 3) catalysts were more selective for 
CO conversion to —— than any of the catalysts 
previously studied syngas conversion and 
the oxygenate selectivity hen y as the Re content 
was increased to 12 wt. %. This concentration roughly 
corresponds to the amount required to cover an alumi- 
na surface area of 170 m(sup 2)/g with a monolayer of 
Re(sub 2)O(sub 7). The 1 wt %Rh/l2wt % Re/Al(sub 
2)O(sub 3) catalyst had a carbon efficiency to oxygen- 
ates of 58%. However, the CO conversion was less 
than 1%. Extended X-ray Absorption Fine Structure 
(EXAFS) analysis showed that when (Rh(sub 
4)(CO)(sub 12)) is adsorbed onto Re/Al(sub 2)O(sub 
3), small Rh particles with a coordination number less 
than three are formed. Major growth of Rh particles is 
observed with a “plain” Al(sub 2)O(sub 3) support. 
The use of a silica support was also investigated. 
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ing. 
pressure synthesis gas conversion. Task 3: 


High pressure profiles. 

May 93, 53p DOE/PC/91028-T6 

Contract AC22-91PC91028 

Sponsored by Department of Energy, Washington, DC. 


The purpose of this research project was to build and 
test a high pressure fermentation system for the pro- 
duction of ethanol from synthesis gas. The fermenters, 
pumps, controls, and analytical system were procured 
or fabricated and assembled in our laboratory. This 
system was then used to determine the effects of high 
pressure on growth and ethanol production by C. 
1jungdahiii. The limits of cell concentration and mass 
transport relationships were found in CSTR and immo- 
bilized cell reactors (ICR). The minimum retention 
times and reactor volumes were found for ethanol pro- 
duction in these reactors. 
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DE93040518/GAR PC A02/MF A01 
Viking Systems International, Inc., Pittsburgh, PA. 
Preconversion processing of bituminous coals: 
New directions to improved direct catalytic coal 
oa 1000. . Quarterly report, April 1, 1993--June 


een 10p S DOE/PC/91041 -17 
Contract AC22-91PC91041 
‘ed by Department of Energy, Washington, DC. 


This project is focussed on the effective preconversion 
and liquefaction of coal. One of the main goals of this 
project was to reduce hydrogen consumption by de- 
creasing the gas yield and increasing the oil yield 
based on a new structural model of coal. Two factors 
were critically evaluated during these tasks: (1) maxi- 
mizing dissolution of associated coal and (2) —— 
reactivity of fractions with different molecular weight 
High-temperature at(approximately) 
350( )C in a coal | (recycle oil) was one 
for effective dissolution not requiring addition- 
al chemicals and/or hydrogen. Two-step soaking at 
350(degree)C and 400( ee)C was more effective 
for maximum dissolution. addition of a relatively 
small amount of hydrogen peroxide during soaking 
htly enhanced preconversion. ition of dis- 
ed coal into light, and heavy fractions, followed by 
liquefaction of the heavy fraction, was effective as a 
means to improve product selectivity. Vacuum distilla- 
tion was projected for the simple separation method. 
xane extraction was used instead of vacuum 
distillation since cyclohexane solubles closely resem- 
ble the distillable oil fraction. Tests of the suggested 
procedure inferred a 30% increase in the oil yield and 
a 15--20% ees in paw yield. The effective- 
ness of the e was confirmed from 
coal/oil ratios ony of 1/10--(1/2). Batchwise 
vacuum distillation was tested, but was not successful 
due to an inherent problem in resolubilizing pitch sam- 
ples in coal liquid. Progress this quarter is described. 
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Novel approach to highly — a italytic ma- 
terials in coal for inal technical 
report, September 19be November 1992. 

Progress rept. 

G. M. K. Abotsi, and K. B. Bota. Dec 92, 79p DOE/ 
PC/89760-T12 

Contract FG22-89PC89760 

Sponsored by Department of Energy, Washington, DC. 


The objectives of this project were to investigate the 
effects of coal surface charge on the uptake of aque- 
ous soluble metal catalysts from solution and to deter- 
mine the influence of the interfacial interaction on char 
reactivity. Another goal is to assess the potential of 
using potassium carbonate, potassium acetate or their 
mixtures as catalysts for char gasification. The lower 
cost and the high catalytic activity of the latter com- 
pound will produce economic benefits by reducing the 
amount of potassium carbonate required for efficient 
char reactivities on a commercial scale. To minimize 
the interference of the coals’ inherent inorganic mate- 
rials with the added calcium or potassium, the gasifica- 
tion studies were restricted to the demineralized coals. 
In a manner similar to the effect of pH on the surface 
electrochemistry of the coals, the reactivities of the 
calcium- or potassium-loaded chars in bon dioxide at 
800(degree)C were dependent upon the pH at which 
the catalysts were ion-exchanged onto the coals. For 
the caicium-containing chars, the reactivities in- 
creased in the order: pH 6 > pH 10 > pH 1. In con- 
trast, the variation of the gasification rates with potas- 
sium loading pH was: pH 6 (approximately) pH 10 
(much gt) pH 1. However, simultaneous adsorption of 
the metals at (approximately) pH 1 enhanced char re- 
activity relative to metals loading at pH 6 or 10. These 
findings are attributed to the differences in the extent 
of electrostatic interaction between the calcium or po- 
tassium ions and the charged coal surface during cata- 
lyst loading from solution. 
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Low se ty upgrading of F-T waxes with solid su- 
—= Quarterly report, March 1, 1993--May 31, 
Progress rept. 

J. W. Tierney, and |. Wender. 1993, 15p DOE/PC/ 
91304-T6 

Contract FG22-91PC91304 

Sponsored by Department of Energy, Washington, DC. 


The upgrading of Fischer-Tropsch waxes with solid su- 
peracids continued this quarter, the isomerization and 
hydrocracking of n-pentane were examined by in situ 
FT-IR. It was found that the intensity of protonic acid 
sites was weakened as n-pentane was introduced into 
the IR cell, indicating that protonic acid sites tend to 
donate a proton to n-paraffins. There was no evidence 
4 olefinic intermediates. It is likely that, as we previ- 

een a ‘oposed, isomerization and hydrocracking over 
Pt/2 sub 2)/ $O(sub 4) catalyst proceed through ini- 
tial protonation of n-alkanes to form carbonium ions 
which are then isomerized and hydrocracked. 
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Novel, integrated treatment system for coal waste 
= Quarterly report, March 2, 1993--June 1, 
1 
Progress rept. 

. Y. Wang, and K. R. Srinivasan. 1993, 7p DOE/ 
PC/91295-T7 
Contract FG22-91PC91295 
Sponsored by Department of Energy, Washington, DC. 


The aims of this study are to develop, characterize and 
optimize a novel treatment scheme that would be ef- 
fective simultaneously against the toxic organics and 
the heavy metals present in coal conversion waste 
waters. In this report, the following findings have been 
reported and discussed. Hec-CBDA-PA, (HCPA), a 
modified hectorite containing a mixed bilayer of a cati- 
onic (CBDA) and a long chain carboxylic acid (palmitic 
acid, PA) surfactants, has been shown to adsorb 
Cu (II) strongly at pH 6.0 and quantitatively desorb the 
Cu(Il) ions at pH 3.0. The overall mass balance of the 
adsorption/desorption cycle was quantified and it was 
found to be between 95 and 107%. Thus, a reversible, 
batch-wise scheme for the removal and r ofa 
cationic heavy metal has been demonstrated. 

plans include repeated operation of the adsorption/ 


desorption cycle. Adsorption of Cr(V!) onto HCDT and 
MONT-DT at pH 4.5 in presence and in the absence of 
a potentially competing organic ligand, (beta)-naphth- 
oic acid (NA), shows a limited amount of inhibition of 
Cr(VI) adsorption by NA. Further, the limiting adsorp- 
tion density of CR(VI) on the two adsorbents was 
found to be nearly the same (2.5 - 3.0 mmoles/g), and 
this value was considerably higher the surface concen- 
tration of DT (0.72 and 1.44 mmoles of DT/g adsorb- 
ent in the case of HCDT and MONT-DT respectively), 
which is the active component in the adsorption proc- 
ess. The excess adsorption is postulated to arise from 
the oxidation of surface organic carbon by CR(VI) and 
the precipitation of CRi(lIl) as its hydroxide at pH 4.5. 
Adsorption of NA onto HCDT and MONT-DT as a func- 
tion of pH in the 4.5 - 9.0 ra shows that anion ex- 
change and hydrophobic partitioning are the two domi- 
nant mechanisms of NA adsorption onto modified- 
clays. 
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Altamira Instruments, inc., Pittsburgh, PA. 

Synthesis of octane enhancers during slurry- 
Fischer-Tropsch. Quarterly technical 

Eo report No. 9, October 1, 1992--December 

G. Marcelin. 30 Jun 93, 19» DOE/PC/90047-T7 

Contract AC22-90PC90047 

Sponsored by Department of Energy, Washington, DC. 


Figure 7 summarizes the carbon selectivities observed 
towards the main products. During Period IV, the main 
products observed were the heavy hydrocarbons, with 
selectivity for MTBE being less than 3--5%. The only 
time that high MTBE selectivity was noted was during 
period il, when the i-butylene feed was shut-off. The 
large amounts of heavy products and the low selectivi- 
ty to MTBE were surprising in view of our previous ex- 
periments in the gas phase and the high methanol-to-i- 
butylene ratio used in these runs. In the gas-phase and 
with methanol/i-butylene = 0.5, over 95% selectivity 
to MTBE was observed with this catalyst at this tem- 
perature. The higher level of methanol used here 
would be expected to further improve the MTBE selec- 
tivity. Perhaps one reason for the poor MTBE selectivi- 
ty relates to the relative solubilities of the reactants in 
the Synfluid changing the effective methanol/i-butyl- 
ene ratio. Figure 8 shows the relative molar concentra- 
tion of i-butylene during Period III. At 180 minutes, the 
gas supply of that reactant was shut-off, yet the analy- 
ses show that i-butylene continued to elute from the 
reactor for at least an additional 2 hours. It seems rea- 
sonable that the i-butylene is highly soluble in the Syn- 
fluid since they are both nonpoiar hydrocarbons. Like- 
wise, one would expect the aaane to not be quite as 
soluble and thus the methanol/i-butylene ratio in the 
liquid medium may be very low, favoring the oligomeri- 
zation of i- . Indeed, the only time that MTBE 
selectivity was high was after the i-butylene supply was 
shut-off. We intend to quantify these solubilities in 
future experiments. 
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This literature survey was conducted to address an im- 
portant question: What are the methods available in 
the realm of analytical chemistry that may have poten- 
tial usefulness to the development of coal liquefaction 
technology. In an attempt to answer to that question, 
the emphasis of this survey was directed at analytical 
techniques which would be applicable to the high mo- 
lecular weight, non-distillable residue of coal-deri 

liquids. It is this material which is most problematic to 
the analytical investigator and the developer of direct 
coal liquefaction processes. A number of comprehen- 
sive analytical reviews of literature dealing with coal 
and other fossil fuels are available. This literature 
survey will (1) be limited to articles published between 
1980--1991, with some exceptions; (2) be limited to the 
use of analytical methods for high molecular weight, 
primarily nondistillable, fossil fuel-derived materials, 
except where the application of an analytical method 
to coals or distillates may show promise for application 
to non-distillable coal-derived materials; and (3) dem- 
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onstrate the potential usefulness of an analytical 
method by showing how the method has been applied 
to high molecular weight, non-distillable materials, if 
not specifically to coal liquids. The text is divided by 

of methodology, i.e. spectroscopy, microscopy, 
etc. Each section will be essentially free-standing. An 
historical background is provided. 
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low-temperature depolymeriza and 

of US coal. Final report, January 1, 
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Progress rept. 

J. S. Shabtai, and W. H. Wiser. May 92, 138p DOE/ 

PC/90537-T9 

Contract FG22-86PC90537 

Sponsored by Department of Energy, Washington, DC. 


Based on the above described differences in the reac- 
tivity of intercluster linkages, an effective new proce- 
dure for low-temperature coal depolymerization-lique- 
faction was proposed and initially examined in our lab- 
oratory and then further developed in the framework of 
this project. The pre-extraction with THF removes 
most of the easily extractable material within the coal 
network, leaving the porous system of the coal more 
susceptible to catalyst impregnation. During subse- 
quent impregnation, the FeCi(sub 3) catalyst becomes 
uniformly dispersed in the coal particles as recently 
demonstrated by electron probe microscopy. The par- 
tial depolymerization of the coal during the HT step in- 
volves preferential hydrogenolytic cleavage of alkyl- 
ene (e.g. , methylene), benzyl etheric, cycloalkyl eth- 
eric, and some activated thioetheric linkages. The fol- 
lowing BCD step completes the coal depolymerization 
by base-catalyzed hydrolysis (or alcoholysis) of diary| 
etheric, aryl cycloalkyl etheric, diaryl thioetheric, and 
other bridgi coups. Depolymerized coal samples 
obtained by above sequential HT-BCD treatment 
consist of mixtures of low molecular weight products, 
composed primarily of monocluster compounds. In the 
final step, the depolymerized product undergoes ex- 
haustive heteroatom removal, partial ring hydrogena- 
tion, and some C-C hydrogenolysis to yield a light hy- 
drocarbon oil. As demonstrated in the present work 
this procedure has the advantages of very high overall 
coal conversion to low molecular weight hydrocarbon 
oils. It also provides very valuable structural informa- 
tion on the fundamental building units of the coal struc- 
ture. 
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DE93041218/GAR 

Coal Technology Corp., Bristol, VA. 

Development of an advanced, continuous mild 

gasification process for the production of co- 
Quarterly report, January 1, 1993--March 

31, 1993. 

Progress rept. 

G. W. O'Neal. 1993, 99 DOE/MC/24116-3415 

Contract AC21-87MC24116 

Sponsored by Department of Energy, Washington, DC. 


Formed coke development continued with char de- 
rived from Penelec filter cake and a coking coal blend 
from Koppers Industries. Good to excellent coke was 
obtained from both coals. A total of eight CMGU test 
runs were completed. Obtaining the maximum thermal 
efficiency of the pyrolyzer and producing char in the 
8% to 12% volatile matter range were the main objec- 
tives for these test runs. The design capacity of 1000 
Ibs/hr coal feed was demonstrated for longer dura- 
tions. CMGU improvements included alterations to the 
screw feeder and condenser system. 
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DE93041221/GAR PC A03/MF A01 
Georgia Inst. of Tech., Atlanta. School of Chemical En- 


neeri 
ae ae of sulfur and nitro- 
gen species. progress report, April 1, 
1993--June 30, 1993. 

C. A. Eckert. 1993, 12p DOE/PC/91287-9 

Contract FG22-91PC91287 

Sponsored by Department of Energy, Washington, DC. 


Significant opportunity exists for the application of su- 
percritical fluid (SCF) technology to coal processing, 
both for pretreatment of high raw coals, as well as liq- 
uefaction and treatment of coal liquids. Supercritical 
fluids are attractive solvents for a variety of coal proc- 
essing applications because of their unusual solvating 
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and mass transfer properties. Solubility studies have 
been carried out for a number of model coal and coal- 
liquid compounds, primarily in pure supercritical fluids. 
We are extending this database of model coal com- 
pound equilibria using modern techniques that have 
the advantage of being much more rapid than tradition- 
al techniques. Cosolvent effects on solubility are a 
investigated over a variety of solvent properties. In 
dition, specific molecular interactions are being investi- 
gated through spectroscopic techniques. The resulting 
data are being used to develop a chemical-physical 
equation of state (EOS) model of SCF solutions with 
meaningf a The equation of state will be 
used to pr solubility behavior, which will permit the 
design and tailoring of SCF cosolvent systems for spe- 
cific coal processing applications. 


413,967 
DE93041229/GAR PC A03/MF A01 
Jet Propulsion Lab., Pasadena, CA. 

Surfactant studies for bench-scale operation. 
Fourth quarterly technical progress report, April 1, 
1993--June 30, 1993. 

G. S. Hickey, and P. K. Sharma. 23 Jul 93, 26p 
DOE/PC/92150-T4 

Contract Al22-92PC92150 

Sponsored by Department of Energy, Washington, DC. 


A phase 2 study has been initiated to investigate sur- 
factant- assisted coai liquefaction, with the objective of 
quantifying the enhancement in liquid yields and prod- 
uct quality. This report covers the fourth quarter of 
work. The major accomplishments were (1) a 
tion of coal liquefaction autoclave reactor runs and re- 
lated analysis with Illinois (number sign)6 coal with 
time as a variable at 375(degree)C, and pressures of 
1800 psig; (2) an investigation into the mechanism of 
the effect that the lignosulfonate surfactant has in en- 
hancing liquefaction yields; and (3) completion of a 
bench-scale test with the surfactant in the continuous 
flow Catalytic Two Stage Liquefaction Process (CTSL) 
reactor at HRI. 


413,968 
DE93041235/GAR PC A01/MF AO1 
Kansas Univ., Lawrence. Dept. of Chemical and Petro- 


leum Engineeri 
Fischer- 1 synthesis in supercritical reac 
fase. (Quarterly report, April--June 1993). 


rept. 
ty oe 1993, 4p DOE/PC/92532-T4 
See FG22-92PC92532 
Sponsored by Department of Energy, Washington, DC. 


ey sy was made toward completion of the automat- 
ed high pressure reactor and analytical units. Specific 
accomplishments are described. 
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DE93041237/GAR PC A02/MF A01 
Clark Atlanta Univ., GA. Dept. of Chemistry. 

Role of catalyst precursor anions in coal 

tion. Seventh quarterly report, April--June 1993. 
Progress rept. 

G. M. K. Abotsi. 1993, 109 DOE/PC/91286-T7 
Contract FG22-91PC91286 


Sponsored by Department of Energy, Washington, DC. 


This project investigates the roles of various aqueous 
soluble catalyst precursor anions, specifically acetate 
(CH(sub 3 sup (minus))), chloride (Ci(sup 
(minus))), nitrate (NO(sub 3)(sup (minus))), sulfate 
(SO(sub 4)(sup 2(minus))) and carbonate (CO(sub 
3)(sup 2(minus))) anions on the surface electrical prop- 
erties of coal and seeks to understand the effects of 
these anions on the adsorption, dispersion and activi- 
ties of calcium and potassium. In order to investigate 
the effects of lower anion concentration on calcium or 
potassium adsorption, aqueous solutions containing 
10(sup (minus)3) mol/L of each anion and calcium or 


! or potassium 
cou ta subctantany reduced compared to metal ad- 
solutions 


sorption from p ne (10(sup 
(minus)1) mol/L) anion, and hence metal, concentra- 
tion. FT-IR studies on the unloaded and the calcium or 
pan acne poe Ca(NO(sub 3))(sub 2) or KNO(sub 3)) 
similar . The remarkable 


adsorption mechanism was similar for both metais. 
Based on zeta potential and adsorption data reported 
earlier, metal uptake is prodominantly controlled by 
electrostatic attraction between calcium or potassium 
ions and the negatively charged coal surface. 
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DE93041242/GAR PC A03/MF A01 
Kentucky Univ., Lexington. Dept. of Chemistry. 
Mechanism of hydrogen incorporation in coal liq- 
— . (Quarterly) progress report, (April--June 
R. D. Guthrie. 1993, 21p DOE/PC/91291-T8 
Contract FG22-91PC91291 

Sponsored by Department of Energy, Washington, DC. 


We had noted earlier that there was a small amount of 
transfer of deuterium from the aliphatic positions in 
DPE-d(sub 2) into the aromatic rings when this com- 
pound was thermolysed under N(sub 2), so it is not 
surprising to see a little loss of D from the d(sub 10) 
material. Also, as mentioned before, thermolysis under 
H(sub 2) results in replacement of D by H as expected. 
The gain of H amounts to an average of 2.1 to 2.8 
atoms/molecule (depending on whether the starti 
material or the N(sub 2) run is used for comparison 
which is a little hi than the gain of D atoms by the 
d(sub 0) material for similar treatment (0.75 to 1 atom). 
This could i it an isotope effect for the 
reaction of reaction-pr radicals favoring H atom 
removal from H(sub 2) over D atom removal from 
D(sub 2). 


413,971 

DE93041244/GAR PC A03/MF A01 
Engineering Resources, Inc., Fayetteville, AR. 
Bench-scale demonstration of 


biological produc- 
tion of ethanol from coal synthesis gas. Quarterly 
report, April 1, 1993--June 30, 1993. 
Progress rept. 
1993, 38p DOE/PC/92118-T2 
Contract AC22-92PC92118 
Sponsored by Department of Energy, Washington, DC. 


Three bacteria, Clostridium ljungdahlii and isolates 
ERI-8 and 0-52, have been utilized in CSTR studies in 
order to directly compare the performance of the bac- 
teria in continuous culture in converting synthesis gas 
components to ethanol. C. |j lii is able to 
produce higher concentrations of ethanol than the 
other bacteria, largely because medium development 
with this bacterium has been ongoing for 2--3 years. 
However, both of the ERI isolates are quite promising 
for ethanol production and, therefore, will be studied 
further in the CSTR. A comparison of the energy costs 
for various ethanol recovery techniques has been 
made for use in the bench scale system. The tech- 
niques considered include direct distillation, extraction 
with various solvents followed by distillation, air strip- 
ping followed by distillation, pervaporation followed by 
distillation, reverse osmosis and temperature swing 
extraction. Extraction with a solvent a rela- 
tively high distribution coefficient for ethanol and a 
high separation factor (relative ability to extract etha- 
nol in favor of water), followed by distillation, is the 
most desirable technology. 


413,972 

DE93041248/GAR PC AQ5/MF A01 
Amoco Research Center, Naperville, IL. Research and 
Development Dept. 

Advanced liquefaction using coal swelling and cat- 
alyst dispersion techniques. Quarterly technical 


es Se 1 

C. W. Curtis, C. Gutterman, and S. Chander. 1993, 
92p DOE/PC/91051-T6 

Contract AC22-91PC91051 

Sponsored by Department of Energy, Washington, DC. 


The overall objective of this project is to develop a new 
approach for the direct liquefaction of coal to produce 
an all-distillate product slate at a sizable cost reduction 
over current technology. The approach integrates coal 
selection, pretreatment, coal swelling with catalyst im- 
pregnation, liquefaction, product recovery with charac- 
terization, alternate bottoms processing, and carrying 
ical assessment including an economic 
evaluation. ee ee en oe Black 
Thunder subbituminous coal, can be effectively benefi- 
ciated to about 4 wt% ash using sulfurous 
acid pretreatment. This treated coal can be further 
ee Ear Sn ae comnenney 


more effective for coal swelling than the pure solvents 
alone. Therefore, it will be necessary to use only low 


levels of swelling agents and yet promote the impreg- 
nation of catalyst precursors. The rate of the impreg- 
nation of catalyst precursors into swollen coal in- 
creases greatly as the effectiveness of the solvent to 
swell the coal increases. 


413,973 


DE93041284/GAR PC A01/MF A01 

Texas A and M Univ., College Station. Dept. of Chemi- 

cal Engineering. 

Fischer-tropsch synthesis in supercritical fluids. 
technical progress report, April 1, 1993-- 

June 30, 1993. 

A. Akgerman, and D. B. Bukur. 29 Jul 93, 5p DOE/ 

PC/92545-3 

Contract FG22-92PC92545 

Sponsored by Department of Energy, Washington, DC. 


We have completed modifications of the Taylor Dis- 
persion Apparatus so that propane can be used as a 
solvent. Problems were encountered initially com- 
pressing propane to the necessary pressures because 
of cavitation in the liquid pump. This problem was over- 
come by placing a check valve in the line after the 
pump and pressures of 2500 psi have been achieved. 
The system has been pressure tested by using a soap 
solution on exposed joints and performing a mass bal- 
ance (leak test). The mass balance was made by read- 
ing the volumetric flow rate of liquid in the syringe 
pump and converting this to expected gas flow rate. 
The liquid was then vaporized and a dry gas meter 
measured the amount of gas at the exit of the appara- 
tus. The expected and measured gas flow rates were 
in excellent agreement, indicating that there are no sig- 
nificant leaks in the system. Presently, we are having 
problems with the use of UV detection for the dim 
using compounds. The detector is successfully auto- 
zeroing with a blank cell and with Co(sub 2). With the 
use of instrument grade propane, however, the detec- 
tor is unable to auto-zero because of absorption of un- 
known impurity. We believe this problem is caused by 
a sulfur compound in the propane gas cylinder and we 
plan to install an active carbon guard bed to remove a 
sulfur containing compounds. 
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DE93041296/GAR PC A03/MF A01 
Energy international, Inc., Pittsburgh, PA. 

Technology development for cobait F-T catalysts. 
Quarterly technical progress report No. 2, January 
1, 1993--March 31, 1993. 

A. H. Singleton. 27 Jul 93, 449 DOE/PC/92108-T2 
Contract AC22-92PC92108 

Sponsored by Department of Energy, Washington, DC. 


During this reporting period procurements and installa- 
tions were made for the purpose of refurbishing and 
refitting the two SBCR units that had been used in the 
recent past for Fischer-Tropsch development projects. 
The objective of Subtask 2.2 is to test in a slurry bubble 
column reactor catalysts that have shown satisfactory 
performance in a fixed-bed reactor. This is necessary 
because catalysts which perform satisfactorily in a 
fixed bed environment will not necessarily perform as 
well in a slurry environment. Catalyst density is particu- 
larly important. A catalyst with a high metals loading 
may show high activity in a fixed bed but perform 
poorly in a slurry reactor due to catalyst settling. Suc- 
cessful development of new or improved catalysts re- 
quires catalyst testing at various levels. Because com- 
plete testing (aging, complete characterization, etc.) of 
a Catalyst is very expensive and time consuming, such 
complete testing will only be done for a select number 
of samples. Thus, it is imperative that preliminary test- 
ing be conducted in a rapid and efficient manner to 
reduce the number of catalyst formulations that pro- 
ceed to further testing. Two virtually identical units, 
called M-3 and M-4, have been created from existing 
equipment/hardware with the addition of new procure- 
ments. Also, design modifications were made as a 
result of experience with operation of the units under 
related and similar conditions. 


413,975 

DE94000450/GAR PC A13/MF A03 
Westinghouse Electric Corp., Pittsburgh, PA. Science 
and Technology Center. 





Material characterization of the clay bonded sili- 
con carbide candie filters and ash formations in 
the W-APF system after 500 hours of hot gas filtra- 
tion at AEP. Appendix to Advanced Particle Filter: 
+ ~~ aay progress report No. 11, January--March 
M. A. Alvin. 5 Apr 93, 286p DOE/MC/26042-3449 
Contract FC21-89MC26042 

Sponsored by Department of Energy, Washington, DC. 


(1) After 500 hours of operation in the pressurized flu- 
idized-bed combustion gas environment, the fibrous 
outer membrane along the clay bonded silicon carbide 
Schumacher Dia Schumalith candles remained intact. 
The fibrous outer membrane did not permit penetration 
of fines through the filter wall. (2) An approximate 10- 
15% loss of material strength occurred within the 
intact candle clay bonded silicon carbide matrix after 
500 hours of exposure to the PFBC gas environment. 
A relatively uniform strength change resulted within 
the intact candies throughout the vessel (i.e., top to 
bottom plenums), as well as within the various cluster 
ring positions (i.e., outer versus inner ring candle fil- 
ters). A somewhat higher loss of material strength, i.e., 
25% was detected in fractured candle ments re- 
moved from the W-APF ash hopper. (3) Sulfur which is 
present in the pressurized fluidized-bed combustion 
gas system induced phase changes along the surface 
of the binder which coats the silicon carbide grains in 
the Schumacher Dia Schumalith candle filter matrix. 


413,976 
DE94000451/GAR 
Energy Recovery Tech , Sait Lake City, UT. 

High efficiency shale recovery. Final report, 
January 1, 1992--June 30, 1993. 

yg rept. 

D. C. Adams. 29 Sep 93, 25p DOE/CE/15533-T6 
Contract FG01-92CE15533 

Sponsored by Department of Energy, Washington, DC. 


The Adams Counter-current shale oil recovery process 
is an improved retorting technology enabling highly ef- 
ficient oil recovery from oi! shale. The high efficiency 
results primarily from the following facts: it (1) recovers 
the ash heat to preheat the feed ore; (2) burns and 
uses the coke energy and (3) operates without using 
hot ash recycling as a heat carrier. This latter feature is 
doubly important, contributing to high oil yield and to 
the generation of highly reactive coke which can be 
burned below 1000(degree)F, avoiding the endother- 
mal calcination of the mineral carbonates and helping 
to clean the ash of contaminants. This project demon- 
strates that oil shale can be retorted under the speci- 
fied conditions and achieve the objectives of very high 
efficiency. The project accomplished the following: 51 
quartz sand rotary kiln runs provided significant engi- 
neering data. A heat transfer value of 107 Btu/hr/ 
ft(sup 2)/(degree)F was obtained at optimum RPM; 
eight oil shale samples were obtained and preliminary 
shakedown runs were made. Five of the samples were 
selected for kiln processing and twelve pyrolysis runs 
were made on the five different oil shales;average off 
recovery was 109% of Fisher Assay; retorted residue 
from all five samples was oxidized at approximately 
1000(degree)F. The ash from these runs was oxidized 
to varying extents, depending on the oil shale and oxi- 
dizing temperatures. While 1000(degree)F is ade- 
quately hot to provide process heat from coke com- 
bustion for these ores, some Eastern oil shales, with- 
out mineral carbonates, may be oxidized at higher tem- 
peratures, perhaps 100--300 degrees hotter, to obtain 
a more complete oxidation and utilization of the coke. 
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DE94702148/GAR PC A08/MF A02 
Norges Tekniske Hoegskole, Trondheim. 
Electrochemical conversion of methane. Materials 
and 


Thesis. 
R. Hildrum. Dec 92, 174p NEI-NO-365, ISBN 82- 
7119-457-7 


Electrochemical conversion of methane have been ap- 
plied in a high temperature reactor in order to selec- 
tively produce C(sub 2) products. Three oxides, i.e. 
doped LiFeO(sub 2), LaCrO(sub 3) and LaMnO(sub 3), 
have been evaluated as fuel anodes by use of electri- 
cal methods (four point conductivity measurements, 
Seebeck coefficient determination), catalytic measure- 
ments (product analyses) and electrochemical meth- 
ods (cyclic voltammetry, current interruption technique 
and impedance spectroscopy). The thesis is divided 
into two parts. The first concentrates on the material 
aspects of the oxides, which includes determination of 


the electrical conductivities, the nature of the major 
charge carriers and the transport mechanisms as a 
function of temperature and partial pressure of 
oxygen. One the basis of the chemical stability at re- 
ducing atmospheres and high temperatures as well as 
the magnitude of the conductivity under these condi- 
tions, the oxides were evaluated as candidates for fur- 
ther testing. in the second part the oxides were applied 
as Catalytic electrode materials on soil oxide electro- 
lyte disks (yttria stabilized zirconia) in order to test their 
ability as anodes in atmospheres of CH(sub 4), CO, 
H(sub 2) and O(sub 2) in the temperature interval rang- 
ing from 800 to 900(sup 0)C. By applying an external 
potential, the anode was polarized to different poten- 
tials in the potential region -0.9 V to +0.4 V vs the 
reference electrode. At each applied potential the re- 
sponding current density, product spectra and imped- 
ance spectra were recorded in order to determine the 
C(sub 2) selectivity and oxidation rate as well as the 
reaction mechanism in methane atmosphere. 169 
refs., 86 figs., 8 tabs. 
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N94-13947/4/GAR 
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it Studies for Scale Operation. 
Quarterly Technical Progress Report No. 2, 1 Oct. - 
31 Dec. 1992. 
G. S. Hickey, and P. K. Sharma. 1 Mar 93, 21p NAS 
1.26:194511, JPL-PUBL-93-7, NASA-CR-194511 
Contract NAS7-918 


A phase 2 study has been initiated to investigate sur- 
factant-assisted coal liquefaction, with the objective of 
quantifying the enhancement in liquid yields and prod- 
uct quality. This report covers the second quarter of 
work. The major accomplishments were: completion of 
coal liquefaction autoclave reactor runs with Illinois 
number 6 coal at processing temperatures of 300, 325, 
and 350 C, and pressures of 1800 psig; analysis of the 
filter cake and the filtrate obtained from the treated 
slurry in each run; and correlation of the coal conver- 
sions and the liquid yield quality to the surfactant con- 
centration. An increase in coal conversions and up- 
grading of the liquid product quality due to surfactant 
addition was observed for all runs. 


413,979 
N94-15171/9/GAR 

(Order as N94-15157/8/GAR, PC —_ 

02) 

Royal inst. of Tech., Stockholm (Sweden). Dept. of 
Casting Metals. 
Liquid Phase Ly of Tungsten Composites 
under Microgravity. Effect of Matrix Composition. 
L. B. Ekbom, and A. Eliasson. cFeb 93, 9p 
In Esa, Sounding Rocket Experiments in Fluid Science 
and Materials Sciences: Texus 25 to 27 and Maser 4, 
Volume 3 p 126-134. Sponsored in Part by Swedish 
Board for Space Activities. 


Liquid phase sintering of tungsten heavy metals, which 
are composites consisting of tungsten particles in a Ni- 
Fe-W matrix, was investigated under microgravity in 
TEXUS sounding rockets. Tungsten heavy metals are 
fabricated from powders by liquid phase sintering, 
during which the tungsten particles grow in the liquid 
matrix phase. Experiments were performed in which 
the surface tension between the molten matrix and the 
tungsten particles was varied. The heavy metal matrix 
composition is optimized to a Ni/Fe ratio at which 
tunsgten particles are effectively separated from each 
other by the liquid phase during sintering. By using 
other matrix compositions, the separation and growth 
processes can be influenced. The addition of a small 
amount of sulphur to the matrix will decrease the sur- 
face tension while a nickel matrix increases the ten- 
sion. Such matrix compositions were used for the 
study of liquid phase sintering under microgravity. 
TEXUS flight experiments were used to achieve up to 
5 minutes of liquid phase sintering under microgravity. 
To study the effect of surface tension between 

molten matrix and the tungsten particles, short time 
tests of these systems during parabolic flights were 
performed. The results of the parabolic flight and 
TEXUS 26 and 27 experiments are evaluated. 
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National Inst. for Petroleum and Energy Research, 


Bartlesville, OK. 

Thermodynamic pri ies to 700 K of naphtha- 
lene and 2,7-dimeth thalene. 

R. D. Chirico, S. E. Knipmeyer, A. Nguyen, and W. V. 
Steele. Aug 93, 57p NIPER-678 

Contract FC22-83FE60149 

Sponsored by Department of Energy, Washington, DC. 


Measurements leading to the calculation of the ideal- 
gas thermodynamic properties are reported for naph- 
thalene and 2,7-dimethyinaphthalene. Experimental 
methods included adiabatic heat-capacity calorimetry, 
vibrating-tube densitometry, comparative ebulliometry, 
and differential-scanning calorimetry (d.s.c.). The criti- 
cal temperature and critical density were determined 
experimentally for each compound and the critical 
pressures were derived from fitting procedures. Vapor- 
pressure measurements reported in the literature were 
compared with the results obtained in this research. 
Enthalpies of vaporization and sublimation were de- 
rived from the experimental measurements and com- 
pared with literature results. New self-consistent equa- 
tions for the variation of sublimation pressure with tem- 
perature for naphthalene and 2,7-dimethyinaphtha- 
lene were derived. Literature values for entropies and 
enthalpies of the liquid phases and energies of com- 
bustion were combined with the present results to 
derive entropies, enthalpies, and Gibbs energies of 
formation for the ideal gases for selected tempera- 
tures between 298.15 K and 700 K. The ideal-gas 
properties for naphthalene were compared with values 
obtained using statistical mechanics with various fun- 
damental vibrational frequency assignments available 
in the literature. A scheme to estimate the ideal-gas 
thermodynamic functions for alkyinaphthalenes was 
updated. The barrier to methyl-group rotation in 2,7- 
dimethyinaphthalene was shown to be of the same 
order of magnitude as that published for toluene. 
Values for ideal-gas entropies for 2-methyinaphtha- 
lene in the temperature range 300 K to 700 K were 
estimated. 


413,981 

DE93017991/GAR PC A02/MF A01 
Lawrence Livermore National Lab., CA. 

Statement of David E. Baidwin, Associate Director 
for E , Lawrence Livermore National Labora- 
tory and C. Crawford, Vice President, Sandia 
National Laboratories, California, to the Subcom- 
mittee on Research and Development of the Com- 
mittee on Environment and Public Works, United 
States Senate, Washington, DC, March 22, 1993. 

D. E. Baldwin, and J. C. Crawford. 18 Mar 93, 8p 
UCRL-JC-113664, CONF-9303105-2 

Contract W-7405-ENG-48 

1993 federal environmental restoration conference, 
Washington, DC (United States), 25-27 Mar 1993. 
Sponsored by Department of Energy, Washington, DC. 


Testimony was submitted to the Senate on the envi- 
ronmental impacts of accelerated research and devel- 
opment of hydrogen-based energy systems. The ad- 
vantages of hydrogen in transportation systems, in fuel 
cells for electric vehicles and power plants, and in 
energy storage from off-peak electricity production 
were described. The largest barrier to using hydrogen 
in the transportation sector is the on-board storage of 
enough fuel to provide an adequate driving range in an 
urban environment. Production methods and costs 
were also discussed. The authors believe a coordinat- 
ed demonstration program with US industry is needed 
to develop the best technologies for hydrogen-fueied 
vehicles. (ERA citation 18:033041) 


413,982 

DE93019284/GAR PC A03/MF A01 
Department of Energy, Pittsburgh, PA. Pittsburgh 
Energy Technology Center. 

Engineering foundation conference: The impact of 
ash on coal fired plants. Foreign trip 
report, June 15--27, 1993. 

C. L. Senior, and G. Wilemski. 17 Aug 93, 17p DOE/ 
FTR-93019284 

U.S. Sales Only. 


Dr. Constance L. Senior (PSI Technology, 508/689- 
0003) visited Solihull, Birmingham, United Ki m, on 
June 15--28, 1993; Dr. Geraid Wilemski (PS! Technolo- 
gy, 508/689-0003) visited Solihull, Birmingham, United 
Kingdom, on June 20--27, 1993. The purpose of this 
visit was to attend the Engineering Foundation Confer- 
ence, “The | of Ash Deposition on Coal Fired 
Plants.” The list of participants for this conference is 
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given in Attachment A. Dr. Senior presented a paper, 
entitled “Ash Corrosion of Ceramic Materials for Ad- 
vanced Coal-Fired Power Generation Cycles,” in rela- 
tion to the Pittsburgh Energy Techno! Center's 
Combustion 2000 Program. Dr. Wilemski presented 
two papers related to the See Energy Technolo- 
Center's Fundamental Study of Ash Formation and 
ition Program. The first of these, entitled “Pre- 
diction of Ash Formation in Pulverized Coal Combus- 
tion with Mineral Distribution and Char Fragmentation 
Models,” was co-authored by Dr. Srivats Srinivasachar 
of PS! Technology Co. The second paper, entitled 
“The Effect of Combustion Stoichiometry on Ash For- 
mation,” was authored by Dr. J.J. Helble, Dr. S. Srini- 
vasachar and Dr. S.G. Kang, all of PSI Technology Co., 
none of whom were able to attend the meeting. 
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DE93019384/GAR PC A09/MF A03 
Department of Energy, Washington, DC. Office of Oil 
and Gas. 

it 1993. 


Petroleum marke , Augus' 
10 Aug 93, 200p /EIA-0380(93/08) 


The Petroleum Marketing Monthly (PMM) is designed 
to give information and statistical data about a variety 
of crude oils and refined petroleum products. The pub- 
lication provides statistics on crude oil costs and re- 
fined petroleum products sales for use by industry, 
government, private sector analysts, educational insti- 
tutions, and consumers. Data on crude oil include the 
domestic first purchase price, the f.o.b. and landed 
cost of imported crude oil, and the refiners’ acquisition 
cost of crude oil. Sales data for motor gasoline, distil- 
lates, residuals, aviation fuels, kerosene, and propane 
are presented. 


413,984 
DE93019517/GAR PC A02/MF AO1 
Argonne National Lab., IL. 

lon exchange properties of Wyodak premium coal 


samples. 

K. S. Vorres. 23 Aug 93, 8p ANL/CHM/CP-79885, 

CONF -930802-7 

Contract W-31109-ENG-38 

American Chemical Society (ACS) national meeting 

(206th), ann ee Se (United States), 22-27 Aug 1993. 
artment of Energy, Washington, DC. 


Low rank coals (lignite and subbituminous) contain ex- 
changeable cations. A sample of (minus)20+ 200 
mesh Argonne Premium Wyodak coal was washed 
with nitric acid in a burette fitted with a coarse glass frit 
at the base of the graduations to remove the ex- 
changeable cations from the system. The eluent was 
passed to a flow-through pH electrode and a titration 
curve was obtained on a computer file. A series of 
electrodes (pH, calcium, sodium and potassium) were 
used in ate experiments to follow the elution from 
the coal. implications for coal structure are also 
indicated. 


413,98 
0£$3019532/GAR 
SFA Pacific, inc., Mountain View, CA. 


PC A10/MF A03 


membrane - 
screening analysis. Fina! report. 
Johnson, and B. L. Schulman. May 93, 217p 
DOE/FEV61660- H3 
Contract ACO1-88FE61680 
Sponsored by Department of Energy, Washington, DC. 


Commercial application of membrane technology in 
the separation of gas, liquid, and solid streams has 
grown to a business with worldwide revenues exceed- 
ing $1 billion annually. Use of organic membranes for 
industrial gas separation, prove rn dy Amn ga 
dustry, is one of the major growth areas. 
apste maptwanes based Oxgehmadie exparation bar. 
ners, are susceptible to by liquids, and careful 
precautions must be taken to retain the system integri- 
ty. Researchers are currently small pore 
sized inorganic membranes which may tantially in- 
crease the efficiency and economics in selected refin- 
ery separation applications. Expected advantages of 
these advanced inorganic membranes include high 


egy selectivity, and low manufacturing 
cost. SFA conducted a screening analysis to 
identify applications for inor 


ganic membrane technolo- 
gy in the petroleum refining industry and their potential 
cost advantages over competing separation — 
Two ! were held in connection with this 


project. Copies of Viewgraphs presented by SFA Pacif- 
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ic at these meetings are attached in Appendices A and 
C. Potential high priority applications and market im- 
pacts of advanced inorganic membrane technology in 
the refining industry are addressed in this report, and 
include the following areas: Competitive separation 
technologies; application of those technologies; incen- 
tives for inorganic membranes; market benefits and 
impacts of inorganic membranes. 


413,986 
DE93019763/GAR PC A01/MF A01 
Argonne National Lab., IL. 

Inves' of the deswelling characteristics of 
IMinois No. 6 coal by nuclear magnetic resonance 
imaging (NMRI) and techniques. 

L. Hou, P. G. Hatcher, D. C. French, and R. E. Botto. 
1993, 4p ANL/CHM/CP-80002, CONF-930904-10 
Contract W-31109-ENG-38 

International coal science conference (7th), Banff 
(Canada), 12-17 Sep 1993. Sponsored by Department 
of Energy, Washington, DC. 


NMRI can observe the internal and external physical 
structural changes of a sample as wel! as the solvent 
penetration process without physical handing. Al- 
though the spatial resolution achievable in NMRI of 
coal samples is only 20--40 (mu)m swelling of coal can 
be measured because a polar solvent expands the 
coal to almost twice its original volume. NMR can also 
monitor the change of solvent concentration in a swol- 
len coal (by integrating the peak areas of the NMR 
spectra), and can also examine solvent mobility (by 
measuring spin-lattice and spin-spin relaxation times). 
This 's results on application of NMR and 
NMRI for study of solvent induced-deswelling in an Iili- 
nois No. 6 coal. 


413,987 

DE93019925/GAR PC A03/MF AO1 
National Inst. for Petroleum and Energy Research, 
Bartlesville, OK. 

National Institute for Petroleum and Energy Re- 
search quart technical report for January 1-- 
March 31, 1993. Volume 1, Fuels research. 

Progress rept 


Aug 93, 11p NIPER-684-Vol.1 

Contract FC22-83FE60149 

See also DE93019926. Sponsored by Department of 
Energy, Washington, DC. 


Accomplishments for this past quarter are presented 
for the following tasks: Sovclapment of analytical 
methodology for analysis of heavy crudes; and ther- 
mochemistry and | properties of organic 
nitrogen and diheteroatom-containing compounds. 
Some of the highlights are: Catalytic cracking experi- 
ments on liquid chromatographic fractions from Maya 
(Mexico), Brass River (Nigeria) and Lagomedio (Ven- 
ezuela) 650(degrees) F+ resids were completed; a 
series of blends of a conventional gas oil and a Wil- 
mington 700--1000(degrees) F base fraction were also 
cracked in order to determine the ee of basic ni- 
trogen poisoning of the catalyst as a ion of base 
concentration; density measurements between ap- 
proximately 320 K and 550 K were completed for 2- 
methyiquinoline; heat-capacity and enthalpy measure- 
ments were completed for 2-methyiquinoline; high- 
temperature heat-capacities and the critical ternpera- 
ture (near 800 K) for 2-methyiquinoline were deter- 
mined; and ebulliometric vapor pressures were meas- 
ured for 2-methyiquinoline. 


PC A02/MF A01 

National Inst. for Petroleum and Energy Research, 
National Institute for Petroleum and Energy Re- 
search quarterly technical report for April 1--June 
30, 1993. Volume 1, Fuels research. 
Progress rept. 
Aug 93, NIPER-700-Vol.1 
Contract FC22-83FE60149 
See also DE93019925. i nenaens by Department of 
Energy, Washington, DC. 
Progress reports are a for the following fuels 
researches: Development of —— 
for analysis of heave crudes; and and 
thermophysical properties of organic nitrogen and di- 
pena a mt aap compounds. Some of the ac- 
are: Topical reports GC/ 
MS methodology for determination of amines in petro- 

i behavior of compound 


pleted; density measurements between 320 K and 550 


K were completed for 8-methylquinoline; high-temper- 
ature heat-capacities and critical temperature (near 
800 K) for 8-methyiquinoline were determined; vapor- 
pressure measurements were completed for 2,6-di- 
methylpyridine; and a series of enthalpy-of-combus- 
tion measurement was completed for 1,10-phenan- 
throline, phenazine, 2-methylquinoline, and 8-methyl- 
quinoline. 


413,989 

DE93040454/GAR PC A05/MF A02 
Cincinnati Univ., OH. Coll. of Engineering. 

Novel dual-screw coal feeder for production of 
low sulfur fuel. 

L. Lin, S. J. —— and T. C. Keener. 15 Jun 93, 98p 
DOE/PC/89781-T2 

Contract FG22-89PC89781 

Sponsored by Department of Energy, Washington, DC. 


In this project, the following tasks have been per- 
formed: (1) Setting up the Dual-Screw feeder reactor. 
(2) Determination of the pyrolysis product and the 
sulfur distribution in char, tar and gas based on experi- 
mental data. (3) Study of the devolatilization and the 
desulfurization kinetics and obtaining the basic kinetic 
parameters. (4) Study of the sulfur removal efficiency 
of lime pellets fed into the outer tube of the dual-screw 
feeder reactor. (5) Study of the effect of the coal parti- 
cle size on pyrolysis and desulfurization. (6) Study of 
the coal pyrolysis using a TGA (Thermal Gravimetric 
Analyzer). (7) Study of the coal desulfurization using a 
tube oven. (8) Setting up a combustor. (9) Study of the 
combustion characteristics of the pyrolysis products 
from the dual-screw feeder reactor. (10) Process simu- 
lation of the dual-screw feeder reactor. The experi- 
mental results of devolatilization and desulfurization of 
an Ohio (number sign)8 coal demonstrate that an in- 
creasing the temperature in mild coal pyrolysis leads to 
the increase of both the devolatilization yield and the 
desulfurization yield. Under the experimental condi- 
tions, mainly the organic sulfur releases in the form of 
H(sub 2)S. Both the devolatilization and the desulfuri- 
zation processes can be described by using the first- 
order-reaction model which gives the activation energy 
values for pyrolysis and desulfurization of 170,021 kJ/ 
mol and 78,783 kJ/mol, indicating the sulfur is easier 
to release than volatiles. The outer screw region of 
CaO pellets also demonstrated almost a c te re- 
moval of hydrogen sulfide from volatiles. At a tempera- 
ture of 475(degree)C and a residence time of 6 min- 
utes, 73.1% of the organic sulfur was removed in the 
screw feeder reactor. The investigation of the combus- 
tion Mar ye war of the pyrolysis products showed a 

reduction of the total heating value of the 
pr and volatile products. 


413,990 
DE93040523/GAR PC A02/MF A01 
Praxis Engineers, inc., Milpitas, CA. 

E development of selective aggiomer- 
ation. Executive summary: Final report. 

Progress rept. 

Apr 93, 10p DOE/PC/88879-T4 

Contract AC22-89PC88879 

Sponsored by Department of Energy, Washington, DC. 


Project performance targets for the selective agglom- 
eration process were to achieve 85% or greater Btu 
recovery at 85% or greater pyritic sulfur rejection 
(PSR) on a run-of-mine (ROM) coal basis, while pro- 
ing a final clean-coal product with an ash content 

of 6% or less which is handleable by conventional coal 
oe systems. —— neering dev it of selec- 
tive agglomeration included: (1) Batch and continuous 
bench-scale precess it testing; (2) Contin- 
— pilot-scale (3-t/h) component development test- 
to evaluate the adaptation and/or modification of 
eneting unit operations for selective ation; (3) 
Continuous pilot-scale (2-t/h) POC testing to optimize 
the selective agglomeration process and demonstrate 
precess reliability; (4) Vendor testing to evaluate pelle- 
tization and thermal drying precesses as applied to se- 
lective agglomeration; (5) Conceptual design of a com- 
mercial-scale (200-V/h) selective ‘ation facili- 
ty; (6) Economic analysis of the ive _ 
ation precess at a commercial (200-t/h) scale in- 
formation obtained from the various modes of testing 
and analysis, particularly POC operations, resulted in a 
technical and economic design base sufficient to sup- 
port construction and operation of a commercial plant. 


413,991 
DE93040524/GAR PC A03/MF A01 
Southern Electric International, Wilsonville, AL. 





Engineering development of selective aggiomer- 
ation. Site closeout report. 

Apr 93, 33p DOE/PC/88879-T5 

Contract AC22-89PC88879 

Sponsored by Department of Energy, Washington, DC. 


The Selective Agglomeration POC facility consisted of 
a coal crushing and grinding circuit, followed by an ag- 
glomeration circuit and product dewatering. (A plot 
plan of the facility is shown in Figure 1-2.) The coal 
crushing and grinding system consisted of a hammer- 
mill coal crusher, weigh-belt feeder, two ball mills (pri- 
mary and secondary), and necessary hoppers, pumps, 
and conveyors. The mills were capable of providing 
coal over a range of grinds from a d(sub 50) of 125 to 
25 microns. Slurry discharged from the ball milis was 
pumped to the agglomeration circuit. The agglomer- 
ation circuit began with a high-shear mixer, where 
diesel was added to the slurry to begin the formation of 
microagglomerates. The high-shear mixer was fol- 
lowed by two stages of conventional flotation cells for 
microagglomerate recovery. The second-stage-flota- 
tion-cell product was pumped to either a rotary-drum 
vacuum filter or a high-G centrifuge for dewatering. 
The dewatered product was then convoyed to the 
product pad from which dump trucks were used to 
transfer it to the utility plant located next to the facility. 
Plant tailings were pumped to the water clarifier for 
thickening and then dewatered in plate-and-frame filter 
presses. These dewaterec tailings were also removed 
to the utility via dump truck. Clarified water (thickener 
overflow) was recycled to the process via a head tank. 


413,992 

DE930406 14/GAR PC A03/MF A01 

Brown Univ., Providence, RI. Div. of Engineering. 

New modei of coal-water interaction and rel- 

evance for dewateri Quarterly technical 

go report, 1 December--28 February 1993. 
Suuberg. 1993, 14p DOE/PC/90308-10 

Contract FG22-90PC90308 

Sponsored by Department of Energy, Washington, DC. 


This project is concerned with a basic scientific ques- 
tion concerning the properties of coal- to what extent is 
the ability of coal to hold moisture a manifestation of 
the well-known ability of coal to swell, when exposed 
to good solvents. This quarter's efforts involved con- 
tinuing to use the flow microcalorimeter as a tool for 
characterizing the heat effects involved in interaction 
of swelling solvents and coals. These data are of rel- 
evance to the overall project goal of establishing that 
moisture retention is a solvent swelling process. 
During this quarter, we used the flow microcalorimeter 
to explore heat effects as a function of concentration 
of solute. Earlier results had strongly suggested that 
the heat effect is large in going from zero to small con- 
centrations, but that once the concentration was 
above a low levels, there would be relatively small ef- 
fects of concentration. 


413, 

0£43040617/GAR PC A03/MF A01 
California Univ., Berkeley. Dept. of Materials Science 
and Mineral Engineering. 

Oxidation of coal and coal pyrite mechanisms and 
influence on surface characteristics. (Quarterly) 
technical pr: yor report, April--June 1993. 

F. M. Doyle. 30 Jun 93, 11p DOE/PC/90287-T11 
Contract FG22-90PC90287 

Sponsored by Department of Energy, Washington, DC. 


The objective of this research is to develop a mecha- 
nistic understanding of the oxidation of coal and coal 
pyrite, and to correiate the intrinsic physical and chem- 
ical properties of these minerals, al with changes 
resulting from oxidation, with those surface properties 
that influence the behavior in physical cleaning proc- 
esses. The results will provide fundamental insight into 
oxidation, in terms of the bulk and surface chemistry, 
the microstructure, and the semiconductor properties 
of the pyrite. During the eleventh quarter, dry thermal 
oxidation tests were done on coal samples from the 
Pennsylvania State Coal Bank. As-received and oxi- 
dized coal samples were studied by ion-excha 
methods to determine the carboxylate and ghana 
group concentrations. Film flotation tests were done to 
characterize the fiotability of as-received and oxidized 
coals. In addition, electrokinetic tests were done on 
different coals, to obtain information pertinent to the 
selection of flotation reagents. DRIFT analysis was 
done to characterize the structure of coals. 


413,994 
DE93040621/GAR PC A03/MF A01 


Tulsa Univ., OK. 

Volatiles combustion in fluidized beds. Technical 
progress report, 4 March 1993--3 June 1993. 

R. P. Hesketh. 1993, 22p DOE/PC/92539-3 
Contract FG22-92PC92539 

Sponsored by Department of Energy, Washington, DC. 


The goal of this project is to investigate the conditions 
in which volatiles will burn within both the dense and 
freeboard regions of fluidized beds. Experiments using 
a fluidized bed operated at incipient fluidization will be 
performed to characterize the effect of particle surface 
area, initial fuel concentration, and particle type on the 
inhibition of volatiles within a fluidized bed. The work 
conducted during the period 4 March, 1993 through 3 
June, 1993 is reported in this technical progress 
report. The work during this time period consists pri- 
marily of the startup and trouble shooting of the fluid- 
ized bed reactor and gas phase modeling of methane 
and propane. 


413,995 

DE93040622/GAR PC A03/MF A01 
Auburn Univ., AL. Dept. of Chemical Engineering. 
Configurational diffusion of Itenes in fresh 
and aged catalysts extrudates. rterly progress 
report, (March--June 1993). 

J. A. Guin, and A. R. Tarrer. 1993, 13p DOE/PC/ 
91311-T7 

Contract FG22-91PC91311 

Sponsored by Department of Energy, Washington, DC. 


The objective of this research is to determine the rela- 
tionship between the size and shape of coal and petro- 
leum macromolecules and their diffusion rates i.e., ef- 
fective diffusivities, in catalyst pore structures. Finite 
bath-type diffusion experiments will be performed 
using both coal and petroleum-derived macromolecu- 
lar species, e.g. asphaltenes, as well as model com- 
pounds, e.g. porphyrins, polymers, of known molecular 
size. By monitoring the concentration of solute macro- 
molecules in the bath, the effective intrapore diffusion 
coefficients will be determined through application of 
the appropriate diffusion equations. Macromolecular 
species concentrations will be monitored by size ex- 
clusion chromatography (SEC). Relationships will be 
sought between the size, and shape, e.g. planar, coil, 
of the diffusing solutes and the pore geometry (pore 
size distribution) of the catalyst support The effects of 
molecule configuration and catalyst pore size distribu- 
tion on the effective intrapore diffusivity will be exam- 
ined. Specially prepared laboratory catalysts with very 
narrow pore size distributions and other model porous 
media, eg. porous Vycor glass, will be utilized in the 
experiments. Pore structures of all catalysts and other 
porous media will be characterized by mercury porosi- 
metry and surface area (BET) analysis. 


413,996 
DE93040623/GAR PC A03/MF AO1 
California Univ., Berkeley. 

Rheology of coal-water slurries prepared by the 
HP roll mill grinding of coal. Quarterly technical 
progress report No. 3, March 1--May 31, 1993. 

D. W. Fuerstenau. Jun 93, 12p DOE PC/92526-T3 
Contract FG22-92PC92526 

Sponsored by Department of Energy, Washington, DC. 


By comparing the rheological behavior of Pittsburgh 
No. 8 coal-water slurries obtained when using the 
Haake RV- 12 viscometer with both the MV-li and MV- 
DIN sensor systems, we found that the MV-DIN sensor 
system performs better than the MV-11 sensor system 
for slurries with high solids content. For studying the 
effect of chemical additives on the rheology of coal- 
water slurries, the Triton X series of nonionic surfac- 
tants was used. The addition of these nonionic surfac- 
tants significantly reduces the viscosity of the slurries, 

especially at higher reagent additions (1 wt %). Those 
Triton X nonionic surfactants having a larger number of 
ethoxy groups in the molecules are more effective for 
reducing the viscosity of a slurry than the surfactants 
with a smaller number of ethoxy groups because of the 
hydrophilic nature of ethoxy groups. In s ing the 
effect of the solids content in the presence of 1 wt % 
Triton X-405 (dry coal basis), slurry viscosity was found 
to increase with increasing solids content. 
Those slurries with eae pow content (66 wt % and 
67 wt %) have a significant yield stess, even at an ad- 
dition of 1 wt % of Triton X-405. The maximum solids 
content of slurries that could be used in the presence 
of 1 wt % Trition X-405 is 67 percent. 


PC A03/MF A01 


413,997 
DE93040624/GAR 


ENERGY 
Fuels 


Kentucky Univ., Lexington. 

Evaluation of hyperbaric filtration for fine coal 
dewatering. Third technical progress 
report, March 1, 199: 31, 1993. 

B. K. Parekh, R. Hogg, and A. Fonseca. 1993, 18p 
DOE/PC/92550-3 

Contract FG22-92PC92550 

Sponsored by Department of Energy, Washington, DC. 


The main objectives of the project are to investigate 
the fundamental aspects of particle-liquid interaction in 
fine coal dewatering, to conduct laboratory and = 
plant studies on the applicability of hyperbaric filter 
— and to develop process conditions for dewa- 

ae fine clean coal to less than 20 percent mois- 
on rogress is described. 


413,998 

DE93040674/GAR PC A07/MF A02 
North Carolina Agricultural and Technical State Univ., 
Greensboro. Dept. of Chemical Engineering. 
Thermodynamic model for calorimetric and phase 
—— properties of coal derived fluids. Final 


Progress rept. 

Kabadi. 1 Oct 92, 133p DOE/PC/89762-T19 
Contract FG22-89PC89762 

Sponsored by Department of Energy, Washington, DC. 


The work on this project was initiated on September 1, 
1989. The project consisted of three different tasks. 1. 
A thermodynamic model to predict VLE and calorime- 
tric properties of coal liquids. 2. VLE measurements at 
high temperature and high pressure for coal model 
compounds and 3. Chromatographic characterization 
of coal liquids for distribution of heteroatoms. The ther- 
modynamic model developed is an extension of the 
previous model developed for VLE of coal derived 
fluids (DOE Grant no. FG22-86PC90541). The model 
uses the modified UNIFAC correlation for the liquid 
phase. Some unavailable UNIFAC interactions param- 
eters have been regressed from experimental VLE and 
excess enthalpy data. The model is successful in pre- 
dicting binary VLE and excess enthalpy data. Further 
refinements of the model are suggested. An apparatus 
for the high pressure high temperature VLE data 
measurements has been built and tested. Tetralin- 
Quinoline is the first binary system selected for data 
measurements. The equipment was tested by measur- 
ing 325(degree)C isotherm for this system and com- 
paring it with literature data. Additional isotherms at 
350(degree)C and 370(degree)C have been meas- 
ured. The framework for a characterization procedure 
for coal derived liquids has been developed. A coal 
liquid is defined by a true molecular weight distribution 
and distribution of heteroatoms as a function of molec- 
ular weights. Size exclusions liquid chromatography, 
elemental analysis and FTIR spectroscopy methods 
are used to obtain the molecular weight and hetroatom 
distributions. Further work in this area should include 
refinements of the characterization procedure, high 
temperature high pressure VLE data measurements 
for selective model compound binary systems, and im- 
provement of the thermodynamic model using the new 
measured data and consistent with the developments 
in the characterization procedure. 


413,999 

DE93041042/GAR 

Oak —_ —y Lab., TN. 
ossil Program progress 

report for "October 1992 March 1993. 

R. R. Judkins. Jul 93, 207p ORNL-6761 

Contract ACO05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


This report covers progress made during the period 
October 1, 1992, thr March 31, 1993, for research 
and development projects that contribute to the ad- 
vancement of various fossil energy technologies. 
Projects on the Fossil ee Program are supported 
by the DOE Office of Fossil , the DOE Morgan- 
town Energy Technology Center, the DOE Pittsburgh 
Energy Technology Center, the DOE Fossil Energy 
Clean Coal Tech ™ ram, the DOE Fossil 
Energy Office of Petr eserves, and the US 
Agency for International Dovelageneet In particular, 
projects related to materials and coal combustion, en- 
eo analysis, and bioconversion are de- 
scribed. 
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414,000 
DE93041224/GAR PC A02/MF A01 
Pennsylvania State Univ., University Park. 
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ENERGY 
Fuels 


Hydrothermal reactions of fly ash. (Quarterly) 
report, April 1, 1993--June 31, 1993. 

Progress rept. 

P. W. Brown. 1993, 7p DOE/PC/91302-7 

Contract FG22-91PC91302 

Sponsored by Department of Energy, Washington, DC. 


Reactions which occur when fly ash is treated under 
hydrothermal conditions are being investigated, in 
order to determine the nature of the phases that form, 


Hydration of tricalcium i 
Sr(OH)(sub 2) or SeO(sub 2), and of fly 
Ca(OH)(sub 2) and CaSO(sub 4), 2H(sub 2)O was car- 


PC A02/MF A01 


modifications. 
B. Wood. 26 Jul 91, 9p DOE/FE/61679-T32 
Contract ACO1-88FE61679 
Sponsored by Department of Energy, Washington, DC. 


This is an evaluation of the Crude Oil Policy Model 
eS eae a of 
future crude oil production and abandonments attribut- 
able to an accelerated federal oil R&D program which 
were cited in the National Energy Strategy. This eval- 
uation focuses on the logic and inputs to the model 
itself, and their impact on the NES estimates. A plan 
for making the recommended enhancements is also 
discussed. A parallel effort is also now in progress to 
make a number of model enhancements that will facili- 
tate the analysis of RCRA impacts. This effort is 
scheduled to be completed for the Office of Planning 
and Environment in mid-August. A description of these 
enhancements is also included in our plan for correct- 


PC A03/MF A01 
fluidized bed 


atomic structur: 
pm po mineral maghemite. in nature, this is a rare min- 
eral which forms by the oxidation of the mineral 
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not play a role in deposit formation; al ih, the high 
water vapor pressure may have had an effect on the 
viscosity of the material. alkalic elements, Na and 


K, probably played only a minor role in deposit forma- 
tion. 


414,003 
DE93041234/GAR PC A03/MF A01 
lowa State Univ., Ames. 

Heteronuciear probes of coal structure and reac- 
tivity. Quarterly report, (April-June 1993). 


J. G. Verkade. 26 Jul 93, 11p DOE/PC/92531-T2 
ee FG22-92PC92531 
ed by Department of Energy, Washington, DC. 


During this past quarter we further addressed the 
of which catalyzes removal of sulfur 
from coal by Bu(sub 3)P. 


414,004 
DES3041236/GAR PC A02/MF A01 


Pennsylvania State Univ., University Park. 
Micro-agglomerate flotation for deep cleaning of 
= Quarterly progress report, April 1--June 30, 
S. Chander, and R. Hogg. Jul 93, 10p DOE/PC/ 
92543-T3 

Contract FG22-92PC92543 

Sponsored by Department of Energy, Washington, DC. 


The goals of this research oe are to demonstrate 
the technical and economic feasibility of a micro-ag- 
glomerate flotation process and to establish the es- 
sential criteria for selection and system design 

. The of practical technol- 
ogies for the deep cleaning of coal has been seriously 
ee SS Been SS aan ee 
coal/mineral tions at the very fine sizes (often 
finer than 10 (mu)m) needed to achieve adequate lib- 
eration of the mineral matter from the coal matrix. It is 
generally recognized that surface-based separation 
processes such as froth flotation or selective aggiom- 
eration offer consicerable potential for such applica- 
tions but there remain many problems in obtaining the 
required selectivity with acceptable recovery of com- 
bustible matter. in froth flotation, selectivity is substan- 
tially reduced at fine sizes due, primarily, to overload- 
ing of the froth phase which leads to excessive carry- 
over of water and entrained mineral matter. Oil ag- 
glomeration, on the other hand, can provide good se- 
lectivity at low levels of oil addition but the agglomer- 
ee ee aes te cae af en 

methods 


to use small quantities of oil to promote the formation 
of dense micro-agglomerates. 


PC A03/MF A01 


urement also leads to an observation of charging et 
as a function of particle feeding rate. It is shown 
. Such an 


linearly dependent on the charging velocity for all sam- 
ples investigated. However, the slope of this linear de- 
pendence varied for particles having different diame- 
ters. In addition, the charge-velocity relationships were 
dependent on feeding rates. Hence, the data dis- 
cussed below include these interrelationships. 


414,006 
DE93041245/GAR PC A05/MF A01 
~ oe Research and Development Center, Golden, 


ey development of advanced physical 
fine coal ining for premium fuel applications. 
Quarterly technical progress report No. 3, April-- 
June 1993. 

F. J. Smit, R. F. Hogsett, and M. C. Jha. 28 Jul 93, 
94p DOE/PC/92208-T3 

Contract AC22-92PC92208 

Sponsored by Department of Energy, Washington, DC. 


This project is a major step in the Department of Ener- 
gs ‘am to show that ultra-clean coal-water slurry 

(Cw) can be produced from selected coals and 
that this premiurn fuel will be a cost-effective replace- 
ment for oil and natural gas now fueling some of the 
industrial and utility boilers in the United States. The 
replacement of oil and gas with CWF can only be real- 
ized if retrofit costs are kept to a minimum and retrofit 
boiler emissions meet national goals for clean air. 
These concerns establish the specifications for maxi- 
mum ash and sulfur levels and combustion properties 
of the CWF. This cost-share contract is a 48-month 
program which started on September 30, 1992. This 
report discusses the technical progress made during 
the quarter from April 1 to June 30, 1993. The project 
has three major objectives: (1) the primary objective is 
to develop the design base for prototype commercial 
advanced fine coal cleaning facilities capable of pro- 
ducing ultra-clean coals suitable for conversion to 
coal-water slurry fuel for premium fuel applications. 
The fine coal cleaning technologies are advanced 
column flotation and selective agglomeration. (2) a 
secondary objective is to develop the design base for 
near-term application of these advanced fine coal 
cleaning technologies in new or existing coal prepara- 
tion plants for efficiently processing minus 28-mesh 
coai fines and converting this to marketable products 
in current market economics; and (3) a third objective 
is to determine the removal of toxic trace elements 
from coal by advance column flotation and selective 
agglomeration technoiogies. 
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As seen from Table 2, retention of NMP and phenol on 
coal sample was less than 4 wt % when retention ex- 
periments were carried out for 24 hours duration, 
which is not substantial. Also, no trend with respect to 
temperature was observed. At 250(degree)C, some 
amount of soluble matter from coal was extracted 
which gave less retention of these solvents at higher 
temperatures. However, the effect of duration on re- 
tention of pheno! was much more pronounced as is 
evident from Table 3. Approximately 12.5 wt % of 
phenol retention was observed for retention time of 4 
and 7 days. Retention of phenol for 24 hours duration 
was approximately 9.5 wt % (expt. No. 27). Although 
association of coal-derived material has been studied, 
the associated nature of coal extract has not been re- 
ported. The phenomenon of thermally induced disso- 
ciation as observed in coal has also been examined for 
coal extract in our recent paper. The molecular weight 
distribution of the pyridine soluble fraction of coal, 
PS(sub 25 c) at room temperature, and the molecular 
weight of pyridine insoluble fraction of Soxhlet extract- 
ed pyridine soluble fraction, i.e., (PI:PS(sub sox))(sub 
25 c), using room temperature extraction were deter- 
mined with gel permeation chromatography. There 
was a clear shift to ier snslonaer weight at 
70(degree)C (Soxhiet anion compared to room 
temperature extraction. This demonstrated associa- 
tion of coal extract in pyridine at room temperature. A 
further study is necessary to examine association of 
the extract. Association of polymeric solutions is well 
known. Viscosity measurements is one of the easiest 
methods for the evaluation of associated nature of 





these extracts. The application of this method for coal 
extract was the objective of this task to evaluate the 
association of coal extract in solution. 
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ppression of fine ash formation in pulverized 
coal flames. Quarterly technical progress report 
No. 3, April 1, 1993--June 30, 1993. 
J. C. Kramlich, D. A. Hoffman, and E. K. Butcher. 23 
Jul 93, 5p DOE/PC/92548-T3 
Contract FG22-92PC92548 
Sponsored by Department of Energy, Washington, DC. 


One of the major obstacles to the economical use of 
coal is managing the behavior of its mineral matter. 
Ash size and composition are of critical importance for 
a variety of reasons. Fly ash size and emissivity affect 
radiant furnace heat transfer. Heat transfer is also af- 
fected by the tendency of ash to adhere to heat trans- 
fer surfaces, and the properties of these deposits. Re- 
moval of ash from flue gas by electrostatic precipita- 
tors is influenced by both particle size and particle re- 
sistivity. The efficiency of fabric filter-based cleaning 
devices is also influenced by ash size. Both types of 
devices have reduced collection efficiencies for small- 
er-sized particles, which corresponds to the size most 
efficiently retained in the alveolar region of the human 
lung. Laboratory work and studies of full-scale coal- 
fired boilers have identified two general mechanisms 
for ash production. The vast majority of the ash is 
formed from mineral matter that coalesces as the char 
burns, yielding particles that are normally larger than 
0.5 (mu)m. The second major mechanism is the gen- 
eration of a submicron aerosol through a vaporization/ 
condensation mechanism. Although these particles 
represent a relatively small fraction of the mass, they 
can present a large fraction of the surface area. Thus, 
they are a preferred site for the condensation of the 
more volatile oxides later in the furnace. This leads to 
a layering effect in which the refractory oxides are con- 
centrated at the particle core and the more volatile 
oxides reside at the surface. This also explains the en- 
richment of the aerosol by volatile oxides that has 
been noted in samples from practical furnaces. These 
volatile metal oxides include the majority of the toxic 
metal contaminants, e.g., mercury, arsenic, selenium 
and nickel. Risk assessment studies suggest that toxic 
metal emissions represent a significant portion of the 
health risk associated with combustion. 
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report, April 1, 1993--June 30, 1993. 
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The primary objective of the proposed work is to 
design, install, and operate an advanced fine coal 
processing circuit combining the Microcel and Multi- 
Gravity-Separator (MGS) technologies. Both of these 
processes have specific advantages as stand-alone 
units. For example, the Microcel column effectively re- 
moves ash-bearing mineral matter, while the MGS effi- 
ciently removes coal-pyrite composites. By combining 
both unit operations into a single processing circuit, 
synergistic advantages can be gained. As a result, this 
circuit arrangement has the potential to improve coal 
quality beyond that achieved using the individual tech- 
nologies. Work this quarter primarily focused on pro- 
curement and fabrication of the required process 
equipment. All fabrication work is underway and is ex- 
pected to be completed prior to the installation dead- 
a —— in the existing project within the Pittsburgh 
rgy Technology Center’s Coal Preparations Proc- 

a esearch Facility have resulted in a shift in the 
original project schedule. A new installation date (June 
28, 1993) has been established by DOE/PETC. The 
overall project schedule has been adjusted according- 
ly. Revisions to ESH subject plans were also complet- 
ed during this quarter. Based on these plans, the ESH 
permitting procedure has been initiated by the con- 
tracting officer's representative. The subject plans and 
o—_ will be modified, if necessary, to reflect any 
suggested by DOE. It is anticipated that the 

ESH permit vill be issued in the early part of the third 
quarter. Preliminary characterization studies continued 


this quarter. Modifications were made to the centrifu- 
gal washability procedure to minimize time material re- 
quirements. Using the modified procedure, tests were 
conducted on both the Pittsburgh No. 8 and Illinois No. 
6 seam coals as a function of particle size. 
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Stanford Univ., CA. High Temperature Gasdynamics 
Lab. 


Char particle fragmentation and its effect on un- 
burned carbon during pulverized coal combustion. 
——— April 1, 1993--June 30, 1993. 

Ay my rept. 

az, and R. E. Mitchell. Jul 93, 13p DOE/PC/ 

52528. 3 
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During this quarter, activities were undertaken primari- 
ly in Tasks 1 and 2: synthetic chars were produced and 
characterized, the solids-sampling probe was fabricat- 
ed and tested, and chars were pyrolyzed in the pres- 
surized thermogravimetric analyzer (PTGA). During the 
PTGA tests, problems associated with aligning the bal- 
ance pan were resolved as well as were problems as- 
sociated with overshooting the target temperature 
during the temperature ramping. The PTGA is now 
ready for use in pyrolysis and combustion tests. Syn- 
thetic chars prepared with 50%, 60% and 67% weight 
percent lycopodium were produced and characterized. 
Apparent density measurements indicate that the por- 
osities of the chars are 0.47, 0.57, and 0.60, respec- 
tively. Presently, synthetic chars having porosities in 
the range 17% to 60% are available for experiments. 
The pressurized thermogravimetric analyzer (PTGA) 
was modified to allow gas blending and switching. With 
this modification, char particles can be heated in an 
inert environment to a temperature of interest before 
switching to an oxidizing environment. In several tests, 
particles of varying porosity were heated to 1000 
(degree)C in a nitrogen environment and then com- 
busted in an atmospheric environment containing 10% 
oxygen in nitrogen. During the heating period, particles 
were observed to lose about 10% of their weight. This 
weight loss is associated with the release of volatiles, 
the hydrogen and oxygen remaining in the synthetic 
char after curing at 550(degree)C for one hour. The 
PTGA results indicate that heating the one-hour cured 
char in a_ nitrogen environment at a rate of 
10(degree)C/min to 1000(degree)C is sufficient to 
remove the volatiles. 
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Study of coal extraction with electron paramagne- 
tic resonance (EPR) and proton nuclear magnetic 
resonance relaxation techniques. Quarterly tech- 
nical progress report, April 1, 1993--June 30, 1993. 
D. C. Doetschman, R. C. Mehlenbacher, and O. Ito. 
1993, 39p DOE/PC/91299-11 

Contract FG22-91PC91299 

Sponsored by Department of Energy, Washington, DC. 


An electron spin and proton magnetic relaxation study 
is presented on the effects of the solvent extraction of 
coal on the macromoleculer network of the coal and 
on the mobile molecular species that are initially within 
the coal. The eight Argonne Premium coals were ex- 
tracted at room temperature with a 1:1 (v/v) N-methyl- 
pyrrolidinone (NMP)-CS2 solvent mixture under an 
inert atmosphere. As much solvent as possible was re- 
moved from extract and residue by treatment in a 
vacuum. The mobilization of molecular free radicals by 
the solvent and the exposure of free radicals in the 
macromoleculer matrix to solvent or to species dis- 
solved in the solvent, results in a preferential survival 
of residue radicals of types that depend on the particu- 
lar coal and results in the apparently fairly uniform loss 
of all types of radicals in bituminous coal extracts. The 
surviving extract and residue free radicals are more 
predominantly of the odd- alternate hydrocarbon free 
radical type. The spin-lattice relaxation (SLR) of these 
coal free radicals has previously been inferred 
(Doetschman and Dwyer, Energy Fuels, 1992, 6, 783) 
to be from the modulation of the intramolecular elec- 
tron-nuclear dipole-interactions of the CH groups in a 
magnetic field by rocidng motions of the radical in the 
coal matrix. Such a modulation would depend not only 
on the rocking amplitude and frequency but also upon 
the electron spin density at the CH groups in the radi- 
cal. The observed SLR rates decrease with coal rank 
in agreement with the smaller spin densities and the 
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lower rocidng amplitudes that are expected for the 
larger polycondensed ring systems in coals of higher 
rank. The SLR rates are found to be generally faster in 
the extracts (than residues) where the molecular spe- 
cies would be expected to have a smaller polycon- 
densed ring system than in the macromoleculer matrix 
of the residue. 
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ICF Resources incorporated’s analysis of the Alterna- 
tive Minimum Tax (AMT) has examined its effect on 
the US oil and gas industry from several different per- 
spectives, to estimate the effect of the three relief pro- 
posals and to better understand the source of the 
outcry about the AMTs “inequities.” This report is a 
brief summary of the methodology and results to date. 
The complexity of the accounting mechanisms that 
comprise the AMT and the disparity between this ana- 
lytical conclusions and clauses made by the oil and 
gas industry (principally the IPAA) have led this analy- 
sis through several distinct phases of: Project-level 
analysis; firm-level analysis; and demographic analy- 
sis. These analyses are described in detail. 
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ICF Resources, Inc., Fairfax, VA. 

Analysis of selected energy security issues —_ 

ed to US crude oil and natural gas exploration, de- 
velopment, production, —_ and proc- 

essing. Final report, Task 

Progress rept. 

Oct 90, 192p DOE/FE/61679-T6 

Contract ACO1-88FE61679 
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in July 1989, President Bush directed the Secretary of 
Energy to initiate the development of a comprehensive 
National Energy Strategy (NES) built upon a national 
consensus. The overall principle for the NES, as de- 
fined by the President and articulated by the Economic 
Policy Council (EPC), is the continuation of the suc- 
cessful policy of market reliance, consistent with the 
following goals: Balancing of energy, economic, and 
environmental concerns; and reduced dependence by 
the US and its friends and allies on potentially unreli- 
able energy suppliers. The analyses presented in this 
report draw upon a large body of work previously con- 
ducted for DOE/Office of Fossil Energy, the US De- 
partment of Interior/Minerals Management Service 
(DOI/MMS), and the Gas Research Institute (GRI), ref- 
erenced throughout the text of this report. This work 
includes assessments in the following areas: the po- 
tential of advanced oil and gas extraction technologies 
as improved through R&D, along with the successful 
transfer of these technologies to the domestic petrole- 
um industry; the economic and energy impacts of envi- 
ronmental regulations on domestic oil and gas explora- 
tion, production, and transportation; the potential of 
tax incentives to stimulate domestic oil and gas devel- 
opment and production; the potential environmental 
costs associated with various options for leasing for 
US oil and gas resources in the Outer Continental 
Shelf (OCS); and the economic impacts of environ- 
mental regulations affecting domestic crude oil refin- 


ing. 
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Federal tax credits for production of natural gas from 
unconventional resources can stimulate drilling and re- 
serves additions at a relatively low cost to the Treas- 
ury. This report presents the results of an analysis of 
the effects of a proposed extension of the Section 29 
alternative fuels production credit specifically for un- 
conventional gas. ICF Resources estimated the net 
effect of the extension of the credit (the difference be- 
tween development activity expected with the exten- 
sion of the credit and that expected if the credit expires 
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in December 1990 as scheduled). The analysis ad- 
dressed the effect of tax credits on project economics 
and capital formation, drilling and reserve additions, 

production, impact on the US and regional economies, 
one the net public sector costs and incremental reve- 
nues. The analysis was based on explicit modeling of 
the three dominant unconventional gas resources: 
Tight sands, coalbed methane, and Devonian shales. 
It incorporated the most current data on resource size, 
typical well recoveries and economics, and anticipated 
activity of the major producers. Each resource was fur- 
ther disaggregated for analysis based on distinct re- 
source characteristics, development practices, region- 
al economics, and historical development patterns. 
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The purpose of this memorandum is to document the 
improvements and modifications made to the Re- 
placement Costs of Crude Oil (REPCO) Supply Analy- 
sis System. While some of this work was performed 
under our previous support contract to DOE/ASFE, we 
are presenting ail modifications and improvements are 
presented here for completeness. The memo — 
documents revisions made to the Lower-48 e 
Model. Revisions and modifications made to other 
components and models in the REPCO system which 
are documented elsewhere are only highlighted in this 
memo. Generally, the modifications made to the 
Lower-48 Onshore Model reflect changes that have 
occurred in domestic drilling, oil field costs, and re- 
serves since 1982, the date of the most recent avail- 
able data used for the original Replacement Costs 
report, published in 1985. 
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Coal sector profile. 
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Coal is our largest domestic energy resource with re- 
coverable reserves estimated at 268 billion short tons 
or 5.896 quads Btu equivalent. This is approximately 
95 percent of US fossil energy resources. It is relatively 
inexpensive to mine, and on a per Btu basis it is gener- 
ally much less costly to produce than other energy 
sources. Its chief drawbacks are the environmental, 
health and safety concerns that must be addressed in 
its production and ion. Historically, coal has 
played a major role in US energy markets. | fueled 
the railroads, heated the homes, powered the facto- 
ries. and provided the raw materials for steel-making. 
in 1920, Shed Gupnting quar Guan Gas te ameuth 
energy of oil, gas, and hydro combined. From 1920 
until the mid 1970s, coal production remained fairly 
constant at 400 to 600 million short tons a year. Rapid 


characterized by increasing coal use by the 
yo age hewn og Saye many other markets 
og. rail transportation). The oil price shocks of the 
970s, combined with natural gas shortages and prob- 
toma ells sauioar pomp returned coal to a position of 
prominence. The eatly expanded use of coal was 


1988, up over 50 percent. 
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Contents of this report include: EIA projections of coal 
supply and demand which covers forecasted coal 
supply and transportation, forecasted coal demand by 
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sector, and forecasted coal demand by the 
utility sector; and policy discussion. 


—_ 
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nt aye 
status of communal wontin planted. 
Oct 92, 31p NEI-DK-1232, ISBN 87- $7.88601 -39-0 
Danish. 


The first Danish biomass conversion piant was built in 
the 1970's. It was a small plant supplied with manure 
from a single herd of domestic animals. 75% of the 
following smaller plants were given up after a short 
period of operation, because of technical and econom- 
ical problems. It was not until the eighties that larger 
communal plants were constructed. Currently (Sep- 
tember 1992) there are 10 communal and 10 farm 
plants in Denmark. The development and experiences 
gained in relation to the establishment of these larger 
communal plants (some of which are lied with 
househoid wastes) are d2scribed in detail. Related ad- 
vantages and disadvantages are discussed. The plan 
of management is described. Details and data are 
given in relation to the descriptions of eleven commu- 
nal plants. Production, the cleaning and transport of 
the biogas, transport of manure supply, mixing, heat 
recovery, separation processes, environmental as- 
pects, use of wastes as fertilizers, veterinary inspec- 
tions, economical aspects and Danish farmers’ inter- 
est in biomass conversion plants are topics dealt with. 
The follow-up programme is presented. A report pro- 
duced by the Coordination Committee of the Danish 
Ener concludes that it will be possible to es- 
tabli sei air ie taamxantoaten t te 
future which are not wholly dependent on government 
subsidies. The committee recommends a siow devel- 
opment in conformity with the economical situation 
and suggests a number of subsidy types. (AB) 
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, H. Z. Thellesen, and P. Keller. 
5p NEI-DK-1253 


tli 
Aug 92, 
Danish. 


It is considered that large-scale supply of straw to 
power stations and decentral cogeneration plants 
could open up new economical systems and methods 
of organization of straw supply in mark. This thesis 
is elucidated and involved constraints are pointed out. 
The aim is to describe to what extent large-scale straw 
supply is interesting with regard to monetary savings 
and available resources. Analyses of models, systems 
and techniques described in a foregoing project are 
carried out. It is reckoned that the annual total amount 
of surplus straw in Denmark is 3.6 million tons. At 
present, use of straw which is not agricultural is limited 
to district heating plants with an annual consumption 
of 2-12 thousand tons. A prerequisite for a significant 
increase in the use of straw is an annual consumption 
by power and cogeneration plants of more than 
100.000 tons. All aspects of straw t are 
examined in detail, also in relation to two actual Danish 
coal-fired plants. The reliability of straw supply is con- 
sidered. It is concluded that very significant resources 
of straw are available in Denmark there remain a 
number of constraints. Price competitiveness must be 
considered in relation to other fuels. It is suggested 
that the use of corn harvests, with whole stems at- 
tached (handled as large bales or in the same way as 
sliced straw alone) as fuel, would result in significant 
monetary savings in transport and storage especially. 
An equal status for whole-harvested corn with other 
forms of biomass fuels, with following changes in taxes 
and subsidies could possibly reduce constraints on 
large scale straw fuel supply. (AB) (13 refs.) 
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Revurdering 

pris for halm. (Re-evaluation of the socio-economi- 
cai cost for straw). 

L. Nikolaisen. Mar 93, 20p NEI-DK-1254 

Danish. 

The socio-economical price for straw is calculated. 
Prices per ton are for the year 1984, 230 Danish kroner 
per ton and 15.53 kroner per giga joule, for 1990, 291 


kroner per ton and 19.40 per giga joule and for 1992, 
171 kroner per ton and 11.81 per giga joule. This de- 
velopment reflects that in the case of some machines 
there has been a fall in price, and that the operation 
capacity has in many instances increased. The calcu- 
lation of storage costs must be seen in relation to the 
current discussion on acceptable straw qualities. The 
calculated storage costs are based on the consider- 
ation of 6 storage possibilities. It was attempted to 
price the management methods in relation to equip- 
ment which is most used by farmers and lorry drivers 
daily. An exampie of this is that tranportation calcula- 
tions are based on the probable use of secondhand 
renovated lorries, as new ones can not be afforded. 
Sliced straw is not included in the calculations. (AB) 
(16 refs.) 
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Whole tree harvesting systems for wood fuel. 

C. P. Mitchell, J. B. Hudson, P. G. S. Storry, and M. 
J. Brown. 1993, 73p ETSU-B-1273 

U.S. Sales Only. 


Whole tree harvesting systems for wood fuel, including 
both integrated harvesting and whole tree comminu- 
tion systems, have been investigated in a series of har- 
vesting trials. Integrated harvesting, which is applica- 
ble to both thinning and clearfell operations, is defined 
as one in which an energy element is harvested in con- 
junction with conventional roundwood products. 
Whole tree comminution systems are applicable to 
both early thinning and to some forms of premature 
clearfell where the smail tree size and poor form com- 
bine to render the use of conventional means of har- 
vesting uneconomic. Both systems were investigated 
in a range of commercial forestry crops, with the em- 
phasis on conifer species, in varying terrain conditions 
throughout the United Kingdom. The series of harvest- 
ing trials was used to establish production functions, in 
terms of harvesting productivity and cost for harvest- 
ing wood fuel from commercial conifer plantations. 
Data obtained from the results of the harvesting trials 
was incorporated into a computer based Harvesting 
Decision Support System (HDSS). Wood fuel yields, 
essential to estimating the potential resource and de- 
termining harvesting costs, were established as a 
function of individual tree stem volume and the wet 
weight of the wood fuel. HDSS was used to determine 
harvesting costs for a series of representative whole 
tree harvesting systems for harvesting wood fuel from 
commercial conifer plantations. Both integrated har- 
vesting and whole tree comminution systems were 
costed for early thinning, and integrated harvesting 
systems for clearfell. (Author) 
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Brick and lime kilns in Ecuador. An exampie of 
woodfuel use in third world, small-scale industry. 
A. Barriga, J. Duque, E. Moreira, G. Zabala, and M. 
Solis. 1992, 34p SEI-EED-13, ISBN 91-88116-48-4 


At the present, early stage of this project, it has been 
verified that the energy requirements in lime making 
are of the order of 5 to 10 MJ/kg limestone in continu- 
ous shaft kilns. Furthermore, there are no lime making 
practices applied in Ecuador that point towards any 
easy way of substantially reducing energy usage. The 
theoretical analysis, including comparison with sys- 
tems that either use low-voiatile fuels or guarantee the 
complete combustion of volatiles, shows the great im- 
portance that should be attached to complete com- 
bustion of the fuel. A substantial improvement in effi- 
ciency can be expected if the volatiles can be utilized 
through the introduction of secondary air, recirculation 
of gases, or devolatilization of the wood before it 
enters the shaft. Such schemes do however need to 
be cost effective as well, meaning that the investment 
cost, especially for more advanced components, has 
to be low. There may be some solutions to this, includ- 
ing construction of very simple, brick-made, wood pre- 
gasification chambers that are integrated with the 
shaft kiln. This will hopefully be looked into further 
during the next phases of this project. (12 refs., 12 
figs., 12 tabs.) 
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Pulverized coal fuel injector. 

Patent Application. 

M. J. Rini, and D. P. Towle. Filed 1991, 21p 
DE93019334 

Contract AC22-86PC90275 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A pulverized coal fuel injector contains an acceleration 
section to improve the uniformity of a coal-air mixture 
to be burned. An integral splitter is provided which di- 
vides the coal-air mixture into a number separate 
streams or jets, and a center body directs the streams 
at a controlled angle into the primary zone of a burner. 
The injector provides for flame shaping and the control 
of NO/NO(sub 2) formation. 
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Stabilized fuel with silica support structure. 

Patent Application. 

J. F. Poco, and L. W. Hrubesh. Filed 1991, 28p 
DE93019327 

Contract W-7405-ENG-48 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application availiable NTIS. 


This report describes a stabilized fuel which is support- 
ed by a silica support structure. The silica support 
structure provides a low density, high porosity vehicle 
for safely carrying hydrocarbon fuels. The silica sup- 
port structure for hydrocarbon fuel does not produce 
toxic material residues on combustion which would 
pose environmentally sensitive disposal problems. 
The silica stabilized fuel composition is useful as a low 
temperature, continuous burning fire starter for wood 
or charcoal. 


414,025 

PB94-114394/GAR PC A06/MF A02 
North Dakota Univ., Grand Forks. Energy and Environ- 
mental Research Center. 

Critical Review of Mercury Contamination Issues 
Relevant to Manometers at Natural Gas Industry 
Sites. Topical Report, February 1992-August 1993. 
K. R. Henke, V. Kuehnel, D. J. Stephan, R. H. Fraley, 
and C. M. Robinson. Aug 93, 125p GRI-93/0117 
Contracts GRI-5090-253-1930, DE-FC21-86MC10637 
Prepared in cooperation with Frontier Geosciences, 
inc., Seattle, WA. Sponsored by Gas Research Inst., 
Chicago, IL., and Department of Energy, Morgantown, 
WV. Morgantown Energy Technology Center. 


The release of elemental mercury into the natural envi- 
ronment by manometers is a potentially serious prob- 
lem because of the toxicity of mercury. In the natural 
gas industry, mercury manometers are frequently used 
at wellheads, metering sites, and other operations. 
The report critically reviews the major issues that 
relate to the release of elemental mercury from mano- 
meters in the natural gas industry. These issues in- 
clude the properties of elemental mercury and mercury 
ionic species and compounds; mercury-related health 
and safety concerns; regulatory issues that are related 
to the topic; the transport and fate of mercury in the 
environment; the characterization and monitoring of 
sites that have been contaminated by elemental mer- 
cury spills; sample collection, preservation, analysis, 
and leaching tests; and remediation alternatives for 
contaminated sites. There are also discussions of fur- 
ther research that is needed on these mercury-related 
issues. 


414,026 

PB94-120888/GAR PC A06/MF A02 
Acurex Environmental Corp., Mountain View, CA. 
Comparison of LNG, CNG, and Diesel Transit Bus 
Economics. Topical Report, July 1992-September 
1993. 

C. A. Powars, C. B. Moyer, D. R. Luscher, D. D. 
Lowell, and C. J. Pera. 20 Oct 93, 105p GRI-93/ 
0421 

Contract GRI-5091-292-2153 

See also PB92-120120 and PB92-137603. Sponsored 
by Gas Research Inst., Chicago, IL. 


The purpose of the report is to compare the expected 
costs of operating a transit bus fleet on liquefied natu- 
ral gas (LNG), compressed natural gas (CNG), and 
diesel fuel. The special report is being published prior 
to the overall project final report in response to the cur- 
rent high level of interest in LNG transit buses. It fo- 


cuses exclusively on the economics of LNG buses as 
compared with CNG and diesel buses. The reader is 
referred to the anticipated final report, or to a previous- 
ly published ‘White Paper’ report (Reference 1), for in- 
formation regarding LNG vehicle and power | system 
technology and/or the economics of other LNG vehi- 
cles. The LNG/CNG/diese! transit bus economics 
comparison is based on total life-cycle costs consider- 
ing all applicable capital and operating costs. The 
costs considered are those normally borne by the tran- 
sit property, i.e., the entity facing the bus purchase de- 
cision. These costs account for the portion normall 
paid by the U.S. Department of Tran ation (DOT) 
Federal Transit Administration (FTA). Transit property 
net costs also recognize the sale of emissions reduc- 
tion credits generated by using natural gas (NG) en- 

ines which are certified to levels below standards 
Particularly for NOX). 


414,027 

PB94-120904/GAR PC AO5/MF A01 
TDA Research, Inc., Wheat Ridge, CO. 

Technical and Economic Barriers to Innovative 
= Storage. Final Report, November 1991-July 
R. J. Copeland, D. A. an and G. A. Hastings. 
Mar 93, 86p TDA-92-GRI-01, GRI-92/0422 

Contract GRI-5091-810-2282 

See also PB90-239914 and PB93-174621. Sponsored 
by Gas Research Inst., Chicago, IL. 


To evaluate the technical and economic barriers to in- 
novative natural gas storage technologies, advantages 
and disadvantages of several end use applications 
were analyzed, including on-grid deliverability of natu- 
ral gas, transporting natural gas to off-grid end users, 
and storage of natural gas at an off-grid end user’s 
site. Three basic innovative approaches were investi- 
gated: (1) separation of the higher molecular weight 
components of the pipeline gas and storage of the 
separated ethane, propane, butane, etc., as a liquid; 
(2) separation of the components with storage in the 
separating media; and (3) storage of the pipeline gas 
without changing its composition. 


414,028 
PBS4-121225/GAR PC A03/MF A01 
Cornell Univ., Ithaca, NY. School of Chemical Engi- 


neering. 
Molecular Dynamics of Simulation of the Nuclea- 
tion, Growth, Inhibition and Control of Gas Hy- 
drates. Annual Report, March 1992-June 1993. 

P. Clancy. Jun 93, 46p GRI-93/0336 

Contract GRI-5091-260-2125 

See also PB92-235720.Color illustrations reproduced 
in black and white. Sponsored by Gas Research Inst., 
Chicago, IL. 


This is the second year of a three-year project using 
molecular simulation techniques tailored specifically 
for the determination of early-stage kinetics of natural 
gas hydrate crystal growth and dissolution. This year, 
extensive simulations of the kinetics of growth of a 
modei system showed the appearance of ‘magic num- 
bers’ in the growth rate versus cluster size. The feasi- 
bility of monitoring the kinetics of hydrate growth and 
dissolution has been demonstrated. A preliminary 
mechanism for hydrate dissolution has been pro- 
posed. A ‘building block’ for hydrate growth has been 
identified as a long-lived entity in the liquid; this single 
dodecahedron has also been seen by preliminary 
NMR studies. Inhibition studies have begun with biopo- 
lymers and will continue next year with studies of 
simple inhibitors, in concert with molecular spectros- 
copic techniques. 


414,029 

PB94-121233/GAR PC A04/MF A01 
National Inst. for Petroleum and Energy Research, 
Bartlesville, OK. 

identification of Injected Storage Gas. Final 
Report, February 1989-August 1990. 

J. W. Vogh, J. S. Thomson, and R. P. Anderson. Dec 
90, 64p GRI-90/0337 

Contract GRI-5088-275-1750 

Sponsored by Gas Research Inst., Chicago, IL. 


The project developed and evaluated methods for dis- 
tinguishing between natural gases from different 
sources. Identification of particular ‘batches’ of gas 
can be of considerable importance. For example, 
means of distinguishing between gases can demon- 
strate whether a gas appearing at the surface over a 
storage area is migrating storage gas or is gas formed 
by bacterial action above the storage zone. As another 


414,032 
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example, identification methods can allow detection of 
migration from a storage zone to an adjacent produc- 
tion zone. Two general methods were evaluated/de- 
veloped in the project: tracers and compositional 
methods. Relative migration rates of a series of poten- 
tial tracers were evaluated under a variety of condi- 
tions and in varying reservoir materials. Tracers having 
the best migration characteristics were identified. Po- 
tential tracers (either present in natural gas or added) 
which are not detected by electron capture or flame 
ionization detectors need improved methods of detec- 
tion. The discharge ionization detector was evaluated 
for the detection of argon, carbon dioxide, carbon 
monoxide, Freon-14 (carbon tetrafluoride), and neon. 


414,030 

PB94-121373/GAR PC AO5/MF A01 
Interfacial Sciences, inc., Santa Clara, CA. 

Low Maesg ey os Electrochemical Oxidation of 
Methane. Final Report, May 1, ewe y 1993. 

K. W. Frese, F. Wang, and C. Chen. 22 Oct 93, 80p 
GRI-93/0323 

Contract GRI-5090-260-1973 

Sponsored by Gas Research Inst., Chicago, IL. 


Methane is presently an abundant raw material sup- 
plied by the gas industry. It would be advantageous 
from an economic point of view if methane could be 
effectively converted to chemicals more suited to uses 
other than simple combustion and without costly re- 
forming. Three products of interest are ethylene, meth- 
anol and formaldehyde. Research is required to identi- 
fy catalysts and reaction conditions to increase the 
rate and selectivity of products of methane conversion. 
New and novel methods of reacting methane are of 
prime interest in the program. The authors are finding 
mainly finding the = peroxides may have some 
use in the gasoline industry. 


414,031 

PB94-121753/GAR PC A05/MF A02 

Foster-Miller, Inc., Waltham, MA. 

Development of a Mouse System to Inspect Un- 
round Gas Distribution Systems. Phase | Topi- 

cal Report, November 1988-February 1990. 

B. Gamble, and R. Wiesman. 31 May 90, 98p GRI- 

90/0365 

Contract GRI-5088-271-1743 

Sponsored by Gas Research inst., Chicago, IL. 


The preliminary design of a modular inspection robot 
system for 4- to 6-in. natural gas distribution pipe was 
completed in the initial phase of this three phase, 3-1/ 
2 year program. The development included bread- 
boarding of major components comprising the tractor, 
control software, base station, and fiber optic winder, 
the camera, lighting systems and the modules for car- 
rying batteries and pipe inspection sensors. The 
design range of the Mouse system is 2,000 ft (4,000 ft 
total travel) at a maximum speed of 1 in./sec. The 
breadboard achieved a speed of 1.6 in./sec and was 
able to negotiate vertical pipe, including fittings such 
as elbows, reducers, tees and crosses. Communica- 
tion to the base station is carried over fiber optic cable 
which is paid out and taken up by the winder. Signifi- 
cant results from Phase | included preliminary design 
of all major components and testing of breadboards to 
verify design approaches. The kinematic configuration 
of the tractor appears well-suited for negotiating al! an- 
ticipated pipe materials and fittings. 


414,032 

PB94-122033/GAR PC A11/MF A03 
Institute of Gas Technology, Chicago, IL. 
Computerized Operations Ma it, Volume 1 
of 2. Final Report, 1 August 1989-31 July 1991. 

W. F. Rush, and V. Tamosaitis. Feb 92, 233p GRI- 
92/0022.1 

Contract GRI-5087-271-1605 

See also Volume 2, PB94-122041. Sponsored by Gas 
Research Inst., Chicago, IL. Transport and Storage 
Research Dept. 

Also available in set of 2 reports PC E99/MF E99, 
PB94-122025. 


One solution to utility problems with obsolescence, 
cost, single sourcing of equipment, and inaccessible 
information is to develop integrated automation sys- 
tems. Two modules were developed: one to remotely 
measure pipe-to-soil potential and one to detect 
tamper with gas meters. These modules - as well as 
others, such as automatic meter reading (AMR) mod- 
ules - can be linked by a local area network (LAN) 
within a home or small building. This LAN uses the 
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Consumer Electronic Bus (CEBus) communication 
link. It expands on the CEBus by identifying additional 
interfaces for utility automation. These interfaces are 
organized into a structured framework. 


414,033 
PB94-122975/GAR 
Radian Corp., Austin, TX. 
Basic Sulfur Recovery Research. Annual Technical 
Report, January 31, 1991. 

D. W. DeBerry. 31 Jan 91, 40p GRI-91/0042 
Contract GRI-5089-260-1875 

Sponsored by Gas Research Inst., Chicago, iL. 


The fundamentals of chemical interactions between 
chemical reagents and reduced sulfur compounds in 
the liquid redox and other sulfur recovery processes 
are expiored in order to use the information to target 
the most effective options in processing steps for the 
gas industry. Methods for following concentration of an 
intermediate chemical species in the reaction of iron 
chelates and hydrogen sulfide were developed. Addi- 
tional kinetic methods involving ultraviolet spectrosco- 
py and sulfide ion selective electrode measurements 
were developed for following the chemical reactants 
during key stages of the reactions 


PC A03/MF A01 


414,034 

PB94-122991/GAR 

Grace (W.R.) and Co., Columbia, MD. 
Gas Dehydration by Membranes - Industrial Feasi- 
bility. Final Report, June 1, 1990 to August 31, 
1991. 

T. E. Sulpizio, and B. S. Minhas. Jun 93, 64p GRI- 
92/0323 

Contract GRI-5089-222-1934 

Sponsored by Gas Research Inst., Chicago, IL 


PC A04/MF A01 


Membrane technology is increasingly in use for the re- 
moval of acid gases from sour natural gas. Water 
vapor is also removed in the process of removing sour 
gases. The dehydration of natural gas in the absence 
of acid gases to pipeline specifications with membrane 
technology is a new process concept. W. R. Grace & 
Co.-Conn. conducted a study to determine the industri- 
al feasibility of natural gas dehydration with mem- 
branes. Special testing methods were developed to be 
able to measure membrane performance properties. 
Developmental membranes were found to offer favor- 
able properties. The conciusion is that gas dehydration 
with membranes should be feasible. 


Geothermal Energy 


414,035 
DE93018920/GAR 
Oregon Inst. of Tech., 
Center. 

Geothermal direct-heat utilization assistance. 
Quarterly Pe report, April--June 1993. 

1993, ri DOE/ID/13040-21 

Contract FG07-901D13040 

Sponsored by Department of Energy, Washington, DC 


PC A03/MF A01 
Klamath Falls. Geo-Heat 


Progress is reported on the following R&D activities: 
evaluation of lineshaft turbine pump problems, geo- 
thermal district heating marketing strategy, and green- 
house peaking analysis. Other activities are reported 
on technical assistance, technology transfer, and the 
geothermal progress monitor. 


Heating & Cooling Systems 


414,036 

DE93018208/GAR PC A03/MF A01 
National Renewable Energy Lab., Golden, CO. 
Building integrated photovoltaic systems analysis: 


Preliminary ’ 
Aug 93, 27p NREL/TP-472-5539 

Contract ACO2-83CH10093 

Sponsored by Department of Energy, Washington, DC. 


The National Renewable Energy Laboratory (NREL) 
has estimated that the deployment of photovoltaics 
(PV) in the commercial buildings sector has the poten- 
tial to contribute as much as 40 gigawatts peak electri- 
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cal generation capacity and displace up to 1.1 quads 
of primary fuel use. A significant portion of this poten- 
tial exists for smaller buildings under 25,000 square 
feet (2,300 square meters) in size or two stories or 
less, providing a strong cross over potential for resi- 
dential applications as well. To in to achieve this 
potential, research is needed to define the appropriate 
match of PV systems to energy end-uses in the com- 
mercial building sector. This report presents prelimi- 
nary findings for a technical assessment of several al- 
ternative paths to integrate PV with building energy 
systems. (ERA citation 18:032695) 


414,037 
DE93019258/GAR PC A03/MF A01 
Advanced Cooling Technology, Inc., Lexington, KY. 
Advanced Cooling Tech y, Inc. final technical 
progress report. 

H. S. Myers. 12 Aug 93, 19p DOE/CE/15525-T6 
Contract FG01-91CE15525 

Sponsored by Department of Energy, Washington, DC. 


Tasks performed to develop an improved version of 
Advanced Cooling Tech "s Evaporative Subcool- 
ing System are described. Work on pump stability, im- 
proved drainage mechanism, and the American Refrig- 
eration Institute engineering performance tests is pre- 
sented. 


414,038 
DE93019512/GAR PC A02/MF A01 
Adsorpt National Lab., IL. 


Adsorption analysis of ammonia in an aqueous so- 


B _™* and C. B. Panchal. 1993, 7p ANL/ES/CP- 
80045, CONF-930804-15 

Contract W-31109-ENG-38 

Intersociety energy conversion oumeeins confer- 
ence (28th), Atlanta, GA (United States), 8-13 Aug 
ae by Department of Energy, Washing- 
ton, ; 


An analysis is carried out to determine the effects of 
the diffusional resistance on the rate of the adsorption 
of ammonia in an aqueous solution. A performance 
prediction model is developed to calculate the local 
rate of heat and mass transfer, including physical and 
thermodynamic property calculations of the mixture. 
An algorithm is developed for calculating the interfacial 
conditions. The local heat- and mass-transfer calcula- 
tion is then incorporated into the performance predic- 
tion method for adsorption for a given geometry. 


PC A02/MF A01 


414,039 

DE93019572/GAR 

Argonne National Lab., IL. 

Estimating market penetration of steam, hot water 
commercial 


and chilled water in sector using a 
new econometric 

A. P. S. Teotia, D. E. Karvelas, E. J. Daniels, and J. 
L. Anderson. 1993, 8p ANL/ES/CP-79652, CONF- 
930804-17 

Contract W-31109-ENG-38 

Intersociety energy conversion engineering confer- 
ence (28th), Atlanta, GA (United States), 8-13 Aug 
ee by Department of Energy, Washing- 
ton, a 


For the first time in the public domain, we have esti- 
mated the energy consumption and expenditures of 
district steam, hot water, and chilied water. Specifical- 
ly, the combined energy consumption and expendi- 
tures of steam, hot water, and chilled water in 1989 
were approximately 800 trillion Btu and 7 billion dol- 
lars, respectively. The purpose of this paper is to intro- 
duce a new model developed at Argonne National 
Laboratory (ANL) for estimating market penetration of 
steam, hot water, and chilled water systems in com- 
mercial buildings over the next 20 years. This research 
sponsored by the US Department of Energy (DOE) 
used the 1989 Commercial Building Energy Consump- 
tion Surveys (CBECS) to provide information on 
energy consumption and expenditures and related fac- 
tors in about 6000 buildings. A general linear model to 
estimated parameters for each of the three equations 
for steam, hot water, and chilled water demand in the 
buildings. A logarithmic transformation was made for 
the dependent variable and most of the explanatory 
variables. The model provides estimates of building 
steam, hot water, and chilled water consumption and 
expenditures between now and the year 2010. This 
model should be of interest to policymakers, research- 
ers, and market participants involved with planning 
and implementing community-based energy-conserv- 
ing and environmentally beneficial energy systems. 


414,040 

DE93040017/GAR PC A08/MF A02 
Heat Pipe Technology, Inc., Alachua, FL. 

Commercial high efficiency dehumidification sys- 
tems heat pipes. 

1993, 152p DOE/CE/15501-T8 

Contract FGO1-91CE15501 

Sponsored by Department of Energy, Washingtor, DC. 


An improved heat pipe design using separately con- 
nected two-section one-way flow heat pipes with inter- 
nal microgrooves instead of wicks is described. This 

in is now commercially available for use to in- 
crease the dehumidification capacity of air condition- 
ing systems. The design also includes a method of in- 
troducing fresh air into buildings while recovering heat 
and controlling the humidity of the incoming air. Includ- 
ed are applications and case studies, load calculations 
and technical data, and installation, operation, and 
maintenance information. 


414,041 

DE935 16644/GAR PC A04/MF A01 

Nellemann Raadgivende Ingenioerer- og Planiaeggere 

A/S, Aalborg (Denmark). 
fjernvarmevaerk i Oester Hornum. 

Udredni t. (Straw-fired district heating 

= in Oester Hornum. Explicative project). 

91, 53p NEI-DK-1249 
Danish. 


The aim was to investigate a number of technical pos- 
sibilities in order to facilitate the choice of the design 
and construction of a prospective straw-fired district 
heating network in Oester Hornum (Denmark) which 
should be constructed in connection with an already 
established heating pliant. In Oester Hornum there are 
295 buildings which could be connected to the net- 
work. Low temperature operation is wished for. The 
cost and possiblities for the establishment of a highly 
insulated distribution network, consumer installations, 
a communal aerial (for improved and more varied re- 
ception of television programmes, to be installed at the 
same time as the distribution network), a central 
system for reading the measurements on operation, a 
storage tank and alternative stoking system were ex- 
amined. The idea of using a combination of sludge (a 
mixture of water and organic fat stuffs which is original- 
ly a waste product from abatoirs, the fish industry etc.) 
was considered. The results of these investigations 
are presented in detail. (AB) 


414,042 
DE94702013/GAR 
Teknologisk inst., 
tionen for Solenergi. 


PC A04/MF A01 
Tastrup (Denmark). Proevesta- 


installationsvejledning for . (Guide 

to the installation of solar heating systems). 

i: Buhl, and D. Tveit. Dec 92, 57p NEI-DK-1277 
anish. 


A detailed guide to the installation of smaller solar 
heating systems which includes testing methods to be 
used after installation, and information on relevant reg- 
ulations also in relation to certification. The instruc- 
tions cover dimensioning and useful computer pro- 
grams, solar collectors, heat storage facilities, control 
systems, connection to electric power sources, startup 
and special conditions with regard to solar heating sys- 
tems used for heating up the water in swimming pools. 
(AB) (13 refs.) 


414,043 

N94-13897/1/GAR PC A06/MF A02 

APD Cryogenics, Inc., Allentown, PA. 

Three- Linear, _ Stirling Cryocooler for 1 

FG. Longewortn. Aug Aug 93, 101p NAS 1.26:4538, A 
ug 9: 1p 1.26:4 . 

93105, NASA-CR-4538 

Contract NAS2-13180 

Original Contains Color lilustrations. 


A long-life, linear, high efficiency 8K split Stirling cycle 

was designed, built, and tested. The refrig- 
erator is og oe for cooling a 50 mW, 1.5K magnetic 
cold stage. | opposed piston compressors are 
driven by moving-coil linear motors. The three stage 
expander, although not completed, is also driven by a 
linear motor and is i to produce 1 SW at 60K, 
4W at 16K, and 1.2W at 8K. The cold regenerator em- 
pioys a parallel gap construction for high efficiency. 
The key technology areas addressed include warm 





and cold flexible suspension bearings and a new cold 
regenerator geometry for high efficiency at 8K. 


414,044 


PB94-119815/GAR PC A07/MF A02 
Southwest Research Inst., San Antonio, TX. 

GRI Copper-Based interior Piping: Corrosion 
Study Results and Modified Tubing Seminar. Held 
in Rosemont, Illinois on June 17, 1992. 

Topical rept. 

17 Jun 92, 140p GRI-92/0366 

Contracts GRI-5088-271-1703, GRI-5090-271-2065 
Sponsored by Gas Research Inst., Chicago, IL. 


The seminar focused on two GRi-sponsored projects 
that provide information needed to make informed 
judgements concerning the use of copper tubing in in- 
terior gas distribution systems in commercial and resi- 
dential buildings. The objectives of one project con- 
ducted by Southwest Research institute were to define 
the effects of natural gas constituents on the corrosion 
of copper and to determine constituent limits within 
which internal copper corrosion is not a safety hazard. 
A second program conducted by Foster-Miller, Inc., in- 
vestigated modified copper-based tubing systems. in- 
cluded in the seminar report are an executive summa- 
ry, speaker visuals, and the list of attendees. 


414,045 


PB94-859980/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

District Heating: Economic Analysis. (Latest cita- 
tions from the Energy Science and Technology 
Database). 

Published Search®). 

Dec 93, 250 citations 

Updated with each order. Supersedes PB83-856948. 
Prepared in cooperation with Department of Energy, 
Washington, DC. Sponsored in part by National Tech- 
nical Information Service, Springfield, VA. 

U.S. sales only. 


The bibliography contains citations concerning eco- 
nomic analyses of techniques and technology for dis- 
trict heating for industrial and residential comsumption. 
Various types of thermal power plants for hot water 
and space heating are considered along with feasibility 
studies and comparative evaluations for district heat- 
ing in general and for specific geographic locations in 
particular. Coverage is worldwide. (Contains 250 cita- 
tions and includes a subject term index and title list.) 


Miscellaneous Energy Conversion & 
Storage 


414,046 


DE93018357/GAR 

Los Alamos National Lab., NM. 
Pill-61 protection fuse for a 4.5 MJ capacitor bank. 
R. R. Bartsch, R. F. Gribble, A. E. Greene, and J. C. 
Cochrane. 1993, 4p LA-UR-93-2401, CONF-930616- 
20 

Contract W-7405-ENG-36 

IEEE pulsed power conference (9th), Albuquerque, 
NM (United States), 21-23 Jun 1993. Sponsored by 
Department of Energy, Washington, DC. 


PC A01/MF A01 


Fusible protection elements have been developed for 
the 4.5 MJ, Pegasus-ll capacitor bank. These fuses 
are ae to prevent voltage swings of greater than 
120% of the maximum capacitor charge voltage -- the 
maximum permitted reversal! is the actual charge volt- 
age minus 1.20 times the maximum allowed charge 
voltage. This is accomplished without significantly de- 
grading the current wave form except near T(sub 1/4) 
= (sup (pi))/2(radical)(ovr LC). A major portion of the 
capacitor bank stored energy is dissipated in the pro- 
tection elements, and the voltage during the interrup- 
tion process is kept as low as possible -- unlike for 

a -performance, opening-switch fusible elements. 
(ERA citation 18:032965) 


414,047 


DE93018793/GAR PC A02/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
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cuneuge applioatiane at 4 prapecsd eted fines oe 
ee at a proposed wind farm 
near ning, Montana. 
K. L. Gaustad, and J. G. De Steese. Jul 93, 8p PNL- 
SA-22609, CONF-921049-10 

Contract ACO6-76RL01830 

Windpower ‘92, Seattle, WA (United States), 19-23 Oct 
— by Department of Energy, Washing- 
ton, \ 


A computer program was developed to analyze the vi- 
ability of —- superconducting magnetic energy 
storage (SMES) with proposed wind farm scenarios at 
a site near Browning, Montana. The program simulat- 
ed an hour-by-hour account of the charge/discharge 
history of a SMES unit for a a eiaiee wind-speed 
year. Effects of power output, ayy Ap city, and 
power conditioning capability on SMES m= es 
characteristics were analyzed on a seasonal, diurnal, 
and hourly basis. The SMES unit was assumed to be 
charged during periods when power output of the wind 
resource exceeded its average value. Energy was dis- 
charged from the SMES unit into the grid during peri- 
ods of low wind speed to compensate for below-aver- 
age output of the wind resource. The option of using 
SMES to provide power continuity for a wind farm sup- 
plemented by combustion turbines was also investigat- 
ed. Levelizing the annual output of large wind energy 
systems operating in the Blackfeet area of Montana 
was found to require a storage capacity too large to be 
economically viable. However, it appears that interme- 
diate-sized SMES economically levelize the wind 
energy output on a seasonal basis. 


414,048 

DE93018861/GAR PC A02/MF A01 
Sandia National Labs., Albuquerque, NM. 

Optimizing wind turbine control system param- 
eters. 


L. L. Schiuter, and W. A. Vachon. 1993, 8p SAND- 
93-0391C, CONF-930726-5 

Contract ACO4-76DP00789 

Windpower ‘93, San Francisco, CA (United States), 
12-16 Jul 1993. Sponsored by Department of Energy, 
Washington, DC. 


The impending expiration of the levelized period in the 
Interim Standard Offer Number 4 (ISO4) utility con- 
tracts for purchasing wind-generated power in Califor- 
nia mandates, more than ever, that windplants be op- 
erated in a cost-effective manner. Operating plans and 
approaches are needed that maximize the net revenue 
from wind parks--after accounting for operation and 
maintenance costs. This paper describes a design tool 
that makes it possible to tailor a control system of a 
wind turbine (WT) to maximize energy production while 
minimizing the financial consequences of fatigue 
damage to key structural components. Plans for code 
enhancements to include expert systems and fuzzy 
logic are discussed, and typical results are presented 
in which the code is applied to study the controls of a 
Sawn) Danish 15-m horizontal axis wind turbine 


414,049 
DE93019516/GAR PC A02/MF A01 
Argonne National Lab., IL. 

Fuel requirements and techniques for 
fuel cell propulsion power. 

R. Kumar, S. Ahmed, and M. Yu. 1993, 7p ANL/ 
CMT/CP-79776, CONF-930802-9 

Contract W-31109-ENG-38 
American Chemical Society (ACS) national meeting 
(206th), Chicago, IL (United States), 22-27 Aug 1993. 
Sponsored by nt of Energy, Washington, DC. 


Fuels for fuel cells in transportation systems are likely 
to be methanol, natural gas, hydrogen, propane, or 
ethanol. Fuels other than ‘ogen will need to be re- 
formed to hydrogen on-board the vehicle. The fuel re- 
former must meet stringent requirements for weight 
and volume, product quality, and transient operation. It 
must be compact and lightweight, must produce low 
levels of CO and other byproducts, and must have 
rapid start-up and good dynamic response. Catalytic 
steam reforming, catalytic or noncatalytic partial oxida- 
tion reforming, or some combination of these process- 
es may be used. This paper discusses salient features 
of the different kinds of reformers and describes the 
catalysts and processes being examined for the oxida- 

tion reforming of methanol and the steam reforming of 
ethanol. Effective catalysts and reaction conditions for 
the former have been identified; promising catalysts 
and reaction conditions for the latter are being investi- 
gated. 


414,053 


414,050 
DE93516658/GAR PC A03/MF A01 
Aalborg Universitetscenter (Denmark). Inst. for Bygn- 


ingsteknik. 

lorsoeg med laminerede limtraeb- 
jaelker. 15. A ewewen CT af serie M. (Fa- 
tigue tests on Partial report 15. 
Testing of series M). 
L. Pi d Hansen, and A. Rathkjen. Jun 93, 49p 
AUC-IBT-R-9317 
Danish. 


Fatigue tests were carried out on laminated pinewood 
beams. The fiber direction was 1:10 parallei to the 
beam axis. Methods are briefly described 
sults are presented in detail. (AB) (16 refs.) 


and the re- 


414,051 
DE93516659/GAR PC A03/MF A01 
Aalborg Universitetscenter (Denmark). Inst. for Bygn- 


ingsteknik. 

Udmattelsesforsoeg med laminerede limtraeb- 

jaelker. Delrapport 16. Proevning af serie N. (Fa- 
wooden beams. Partial 


N). 
« Hansen, and A. Rathkjen. Jun 93, 46p 
AUC-IBT-R-9319 
Danish. 
Fatigue testing of laminated wooden beams from pine 
trees is described. The methods, which have recently 
been improved, are described. The fiber direction of 
the beams that were tested was 1:5 parallel with the 
axis of the beam. The results are presented in detail. 
(AB) (17 refs.) 


414,052 

DE93516674/GAR PC A07/MF A02 
= Univ. of Denmark, Lyngby. Lab. for Energi- 
teknik. 

Haandbog i proces-integration. F: 

ved etabiering af optimale 


Method for 


and economical 2 
B. Qvale, S. Stoltze, B. Lorentzen, and P. M. 
Petersen. Jul 93, 149p DTH-LET-RE-93-6, ISBN 87- 
7475-154-9 
Danish. EFP-90; EFP-91. 


Based on the study of the Pinch method and the 
theory which lies behind it, the aim was to present 
practical guidelines for the use of this method. It is 
claimed that with relation to the Pinch method (aimed 
at analysis and synthesis of heat exchanger networks), 
it is complicated to produce a network, the produced 
network is expensive to use, not enough emphasis is 
put on discontinuous processes and that problems 
arise in connection with the integration and cogenera- 
tion of electricity and heating and with the use of heat 
pumps. The project aims at contributing to the elimina- 
tion of these weaknesses. It presents methods for the 
analysis and synthesis of energy systems includi = the 
evaluation of energy consumption and costs ai 
discovery of new and better process couplings. A new 
method of energy recovery with the help of at stor- 

for process integration with non-simultaneous and 
discontinuous processes is described. A number of 
case studies are presented in detail. (AB) 


414,053 
DE94702017/GAR PC A11/MF A03 
Danske Elvaerkers Forenings Udredningsafdeling, 
Lyngby. 
pee gy store vindmoeller. (Concept for larger 


). 
May 93, 230p EEV-93-02 
Danish. EFP-90. 


One of the suggested concepts for larger windmills is 
related to the turbine blades, in this case an aerody- 
namic design of a wing for a 3-bladed rotor with a di- 
ameter of 50 m. An analysis of the use of materials and 
the price of the bearing construction of wood, of fiber- 
glass and of coal fibers is given. Fibreglass is recom- 
mended. It is reckoned that the amount of materials 
used for a two-bladed rotor was 20% lower than for a 
three-bladed one. In the case of the design of the hub, 
the nacelle and the rotation of the blades (also includ- 
ing the main shaft and torque shaft) a design is chosen 
where the rotor and nacelle rotate on a fixed shaft 
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which facilitates a lighter design (by 20%) of the main 
axle system. It is possible to use a hydraulic system for 
blade rotation. Experiences gained with regard to con- 
trol systems are discussed. It was investigated wheth- 
er towers constructed of concrete instead of steel 
would be commercially competitive and found to be 
cheaper to produce concrete towers. Total costs are 
given. Various high voitage systems are also consid- 

ered. It was found that the least expensive combina- 

tion was a high voltage generator coupled to the net- 

work without a transformer. Types of foundations were 
also discussed. Economical aspects are dealt with in 
detail. It is suggested that a significantly increased pro- 
duction will result from the use of large 2-300 kW wind 
turbines but these advantages were not proved to be 
viable in the case of over 3-500 kW turbine. The text is 
illustrated with a large amount of numerical data. (AB) 


414,054 


DE94702184/GAR PC A06/MF A02 
Swedish Council for Building Research, Stockholm. 

Scaling and corrosion. Annex VI - Environmental 
and chemical aspects of thermal energy storage in 


aquifers. 
O. Andersson. 1992, 102p BFR-D-12-92, ISBN 91- 
540-5481-1 


This report summarizes all essential contributions in 
form of state-of-the-art informations and experimental 
works lormed within the framework of the Interna- 
tional Energy Agency Annex VI (IEA VI) project. The 
annex considers environmental, chemical and to some 
extent technical aspects of thermal energy storage in 
aquifers (ATES). The main objective is to carry out re- 
search and dev it of water treatment methods 
applicable on ATES systems. Subtask E is concerned 

with scaling and corrosion processes relevant 
to ATES applications and based on that criteria and 
guidelines in order to prevent scaling and corrosion 
problems. the progress of the project well clog- 
ging processes have been added and become a third 
part of the subtask items. (au) (60 refs., 22 figs., 7 
tabs.) 


414,055 


DE94702202/GAR PC A06/MF A02 
Royal inst. of Tech., Stockholm (Sweden). Dept. of 
Chemical T: 


characterization and modeling of air 
electrodes for alkaline fuel cells. 
Thesis. 
— 1992, 112p KTH-KT-FR-92-6, TRITA-KT- 
9 


Optimum operation of an alkaline fuel cell (AFC) re- 
quires electrodes with good performance. Several pa- 
rameters affect the performance: e.g. which carbon is 
used for electrode preparation, carbon/PTFE ratio, 
particle and pore sizes and size distribution, and many 
others. In order to improve performance it is important 
to understand which parameters have the main influ- 
ence on performance. In order to decrease the chemi- 

cal polarization (9. transport hindrance) it is important 
to understand the diffusion processes in the elec- 

trodes. The electrodes in this study were prepared of 
carbon black, PTFE (polytetrafluorethyiene), and a 
catalyst. The ingredients were mixed and dispersed in 
an organic solvent. The ‘doughs’ obtained were rolled 
to thin electrodes with well defined thicknesses. The 
work can be divided into three parts: Finding the opti- 
mum structure and composition for air electrodes., Dif- 
ferent catalysts and catalyst preparation techniques 
were tested., A new method for quick screening of gas 
diffusion electrodes was developed. The method may 
also be suitable for evaluation of the diffusion charac- 
teristics of the catalyst layer of a hydrophobic gas dif- 
fusion electrode. The electrodes are stepwise im- 
mersed in the electrolyte. The current is generated in 
the meniscus zone of the electrode, where electrolyte 
and gas meet. These studies were performed with 
SE es Dae ee ot eee ‘olyzed cobalt-te- 
tramethoxyphenyl-porphyrine (CoTMPP) fed with pure 
oxygen and mixtures with 20.0%, 5% and 1.0% 
oxygen in nitrogen. (66 refs., 14 figs.) 


414,056 


DE94702292/GAR PC A03/MF A0O1 
a Energy Research Foundation ECN, 


110 VOL. 94, No. 5 


Short description of research in the 
JOULE Dynamic Inflow and of results ob- 


H. Snel, and J. G. Schepers. Sep 93, 11p ECN-R-93- 
014 


In the rotor plane of a wind turbine, the axial flow veloc- 
ity depends on the wind speed and on the degree of 
loading (axial force) of the turbine. Te difference be- 
tween the wind speed and the axial flow velocity in the 
rotor plane is usually called the induced velocity, the 
velocity induced by the presence of the turbine. When 
the load situations . the change in the induced 
velocity will lag behind, since an appreciable amount of 
air must be accelerated or decelerated. Load tran- 
sients and yaw misalignment can be described by 
taking into account the unsteady and non-uniform for- 
mation of the near rotor wake, and its effect on the 
inflow into the rotor plane of the turbine. In the CEC 
sponsored project JOUR-0083 (sup J)oint investiga- 
tion of dynamic inflow effects and implementation of 
an engineering method for response calculations’ a 
second generation of aerodynamic models is being 
generated that must be capable of accounting for 
these . As a result, load excursions due to 
pitching transients can now be predicted accurately. 
Headway is being made in the prediction of blade load 
variations and asymmetric loads resulting from yaw 
misalignment. A more reliable load will lead to a better 
design and more reliable wind turbine operation. As a 
special example, a more accurate prediction of yaw 
loads in the design process can reduce the important 
fraction of downtime, caused by failure of the yaw 
mechanism. 4 figs. 


414,057 

PB94-126307/GAR PC A05/MF A01 

National Aerospace Lab., Amsterdam (Netherlands). 

WISPER and WISPERX: Final Definition of Two 
Sequences for 


Fatigue Loading 
Wind Turbine Blades. 
A. A. ten Have. 23 oo 92, 84p NLR-TP-91476-U 
See also PB89-153126 


WISPER and WISPERX are standardized variable-am- 
plitude test ing histories for use in the fatigue 
design of horizontal axis wind turbine blades. They are 
based on flap load service measurements on 9 differ- 
ent horizontal axis wind turbines, covering a wide 
range of materials, rotor diameters and aphical 
locations. The present report is the third and final pub- 
lication on the development work by the WISPER 
working group and is a compilation of all relevant infor- 
mation that was used to establish WISPER and WI- 
SPERX. It gives backgrounds, describes basic data 
and associated data ing procedures and pre- 
sents quantitative data analysis results and statistical 
information on both standards. The information in this 
document will enable fati specialists to judge 
whether the standard will suit their test objectives and 
to check for correct application of the load sequences 
on their test equipment. 
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414,058 

DE93014204/GAR 

National Renewable E 

pace to Brazil to meeting on me pover- 
environmental . Foreign trip 

report, May 29--June 6, 1 

R. A. Stokes, and R. Overend. 12 Aug 92, 13p DOE/ 

FTR-93014204 

Contract AC02-83CH10093 

Sponsored by Department of Energy, Washington, DC. 

U.S. Sales Only. 


The Earth Summit was to be the follow through by the 
United Nations (UN) on the recommendations of the 
World Commission on Environment and Development 
that was chaired by Gro Harlem Brundtland. The 
Brundtland committee as it became known, published 
a seminal book in 1987 titled Our Common Future, 
which was its final report to the UN. The Earth Summit 
embodied a series of very contentious issues that in- 
cluded all of the North - South agenda of the last 
ee eee 
Parity 


PC A03/MF A01 
Lab., Golden, CO. 


Soeell ty tet Us Esport Counc for Flenewable 


Energy (US/ECRE) an umbrella organization that pro- 
motes export by the various US renewables trade as- 
sociations. 


414,059 

DE93017557/GAR PC A03/MF A01 
it of Energy, Washington, DC. Office of Pro- 

pulsion Systems. 

National Program Plan Fuel Cells in Transporta- 

tion. Executive Summary. 

Feb 93, 30p DOE/CH-93019 

Contract W-31109-ENG-38 


Fuel cells are being developed for application in the 
transportation sector because they will convert hydro- 
gen to electric power at high efficiencies with virtually 
no detrimental environmental impact. To realize these 
energy, environmental, and economic benefits, devel- 
opers of FCVs need to (1) reduce the size and weight 
of current designs, (2) develop fuel cell propulsion sys- 
tems with rapid start-up and greater load-following ca- 
pability, (3) reduce system cost and/or improve per- 
formance, and (4) utilize alternative fuels to a large 
extent. This Plan addresses the FCV-related require- 
ments of the Energy Act, describing a development 
program for light- and heavy-duty propulsion systems, 
a basic R&D program on fuel cell technology that is 
separate from, but feeds into, the system development 
activities, and supporting analyses. Implementation of 
the Program Plan by means of industry/government 
alliances will accelerate the commercialization of 
FCVs. In the long term, the successful deployment of 
large numbers of FCVs promises to eliminate the 
transportation sector as a major contributor to the na- 
tion’s environmental problems. 


414,060 

DE93018879/GAR PC A02/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Promoting energy efficiency in developing coun- 
tries: The role of NGOs. 

E. |. Wojtaszek. Jun 93, 8p PNL-SA-22527, CONF- 
9306226-1 

Contract ACO6-76RL01830 

Society of Women Engineers (SWE) national conven- 
tion and student conference, Washington, DC (United 
States), 21-27 Jun 1993. Sponsored by Department of 
Energy, Washington, DC. 


Developing countries need energy growth to spur eco- 
nomic growth. Yet energy activities contribute signifi- 
cantly to local water pollution and say greenhouse 
gas emissions. Energy efficiency offers the means to 
achieve the twin goals of sustainable economic/social 
development and environmental protection. Energy ef- 
ficiency increases industrial competitiveness and frees 
up capital so it can be applied to other uses, such as 
health and education. The key to improving energy ef- 
ficiency in ee countries will be acquiring and 
applying Western technologies, practices, and policies 
and building national institutions for promoting energy 
efficiency. Relevant energy-efficient technologies in- 
clude the use of better electric motors, adjustable 
speed controls, combined cycle power cogeneration, 
improved lighting, better refrigeration technologies, 
and improved electric power transmission and distribu- 
tion systems. Western countries can best help devel- 
oping countries by providing guidance and resources 
to support nongovernmental organizations (NGOS) 
staffed by local experts; these institutions can capture 
the energy efficiency potential and ensure environ- 
mental protection in developing countries. 


414,061 
DE93019087/GAR PC A03/MF A01 
Advanced Sciences, Inc., Arlington, VA. 

anal 


Department of Energy. 
report, August 8, 1987--August 7, 1992. 
anal ess rept. 
C. Tremper. 1992, 22p DOE/CE/73046-T1 
Contract ACO1-87CE73046 
Sponsored by Department of Energy, Washington, DC. 


Activities included the collecting, reporting, and analy- 
sis of Federal energy usage and cost data; develop- 
ment of program guidance and policy analysis of Fed- 
eral energy usage and cost data; development of pro- 
gram guidance and policy analysis; inter-agency liai- 
son; promotion of energy efficiency initiatives; and ex- 
tensive technology wenater and outreach activities. 





414,062 

DE93019105/GAR PC AO5/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Preliminary assessment of energy conservation 
eppertuntiins at the NASA Goddard Space Flight 
Center, Greenbelt, 

* Hoffman, and G. B. Parker. “Jul 93, 93p PNL-8678 
Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 


The National Aeronautics and Space Administration is 
encouraging energy efficiency in its buildings and fa- 
cilities as part of an overall strategy to meet the re- 
quirements of the Executive Order on Energy Efficien- 
cy and the Comprehensive Energy Policy Act of 1992. 
NASA requested technical assistance from the Pacific 
Northwest Laboratory to conduct a site visit, examine 
selected buildings and facilities, and suggest appropri- 
ate and economically acceptable energy efficiency 
measures and future actions at NASA’s Goddard 
Space Flight Center. PNL was also tasked to investi- 
ite the current and future demand-side management 
fOSM) programs offered by the servicing electric utility 
that would be applicable for the site. The information 
for this assessment was collected during site visits to 
the Goddard Space Flight Center during September 
and October 1992. The assessment addresses energy 
supply and cost, estimated energy distribution and 
use, and cost-effective options to reduce energy con- 
sumption at the center. Applicable utility DS 
grams are also identified. A recommended strategy is 
identified to undertake a more comprehensive long- 
term energy reduction program at the site. A model ap- 
proach is also given for the site to develop a partner- 
ship with the serving electric utility to implement a 
“custom” site-wide DSM program incorporating the 
several incentives offered by the utility to governmen- 
tal agencies. 


414,063 

DE93019111/GAR PC A08/MF A02 
Bonneville Power Administration, Portland, OR. 

Road map for success: How northwest manufac- 
tured housing conservation efforts revolutionized 
an industry. 

W. L. Gilbertson, F. V. DiMassa, A. D. Lee, and S. A. 
Onisko. Apr 93, 162p DOE/BP-2139 

Contract ACO6-76RL01830 


The evolution of an ongoing Bonneville Power Admin- 
istration effort to improve the energy efficiency of man- 
ufactured homes is chronicled in this informal history. 
Over the past nine years, Bonneville’s manufactured 
housing project has undertaken many activities, includ- 
ing technical studies, cooperative ventures, design 
studies, and information dissemination. These activi- 
ties are covered. 


414,064 

DE93019135/GAR 

Lawrence Berkeley Lab., CA. 
CIEE 1993 annual conference: Program. 

1993, 84p LBL-34353, CONF-9308157-Absts 
Contract AC03-76SF00098 

California Institute for Energy Efficiency (CIEE) annual 
conference (3rd), San Diego, CA (United States), 4-6 
Aug 1993. Sponsored by Department of Energy, 
Washington, DC. 


The California Institute for Energy efficiency’s third 
annual conference highlights the results of CIEE-spon- 
sored multiyear research in three programs: Building 
Energy Efficiency, Air Quality Impacts of Energy Effi- 
ciency, and End-Use Resource Planning. Results from 
scoping studies, Director's discretionary research, and 
exploratory research are also featured. 


PC A05/MF A01 


414,065 

DE93019183/GAR PC A16/MF A03 
Department of Energy, Washington, DC. Research 
and Technology Enterprises Div. 


Analy: 
Jul 93, 351p CONF-9106190 
Socioeconomic energy research and analysis confer- 
ence, Baltimore, MD (United States), 27-28 Jun 1991. 


These proceedings analyze US energy policy as it = 
tains to minority groups. Example topics include: Eco- 
nomic impacts of the National Energy Strategy on mi- 
nority and majority households, Utility measures to 
assist payment-troubled customers, Equity impacts of 
controlling energy usage through market-based versus 
regulatory approaches, Technical and planning sup- 


port for the DOE-HUD initiative for energy efficiency in 
housing, an analysis of residential energy consumption 
and expenditures by minority households by home 
type and housing vintage, and methodical issues in 
evaluating integrated least cost planning programs. 


414,066 

DE93019451/GAR PC A03/MF A01 

Strategic Business Services, Inc., Homewood, IL. 
Weatherization Assistance 


Program monitoring. 
Final pal 1990. 


Progress rep’ 

L. S. oe. 19 Jun 92, 25p DOE/CH/10533-T1 
Contract ACO02-92CH10533 

Sponsored by Department of Energy, Washington, DC. 


The fiscal year 1990 DOE weatherization programs 
were monitored in Indiana, Ohio, and Wisconsin. The 
focus of the monitoring was on a total of 18 subgran- 
tees. Separate reports on the monitoring completed on 
each site was submitted as well as the final summary 
report for each state. The scope of monitoring consist- 
ed of a review of current contracts, budgets, program 
operating procedures, staffing, inventory control, fi- 
nancial and procurement procedures, review of client 
files and audit reports, inspection of completed dwell- 
ing units and assessment of monitoring, training, and 
technical assistance provided by the grantees. A 
random sampling of completed units were selected 
and visits were made to inspect these weatherized 
dwellings. 


414,067 
DE93019691/GAR PC A12/MF A03 
Oak Ridge National Lab., TN. 

Energy ennai naa report for period 
o. uM. nce, and P. P. Wolff. Apr 93, 266p ORNL- 


Contract ACO5-840R21400 
Sponsored by Department of Energy, Washington, DC. 


Energy Division’s mission is to provide innovative solu- 
tions to energy and related Issues of national and 
global importance through interdisciplinary research 
and development. Its goals and accomplishments are 
described in this annual progress report for FY 1992. 
Energy Division's total expenditures in FY 1992 were 
$42.8 million. The work is supported by the US Depart- 
ment of Energy, the US Department of Defense, many 
other federal agencies, and some private organiza- 
tions. Disciplines of the 116.5 technical staff members 
include engineering, social sciences, physical and life 
sciences, and mathematics and statistics. The divi- 
sion’s programmatic activities cover three main areas: 
(1) analysis and assessment, (2) energy conservation 
technologies, and (3) military transportation systems. 
Analysis and assessment activities involve energy and 
resource analysis, preparation of environmental as- 
sessments and impact statements, research on waste 
management, tech transfer, analysis of energy 
and environmental is in developing countries, and 
civilian transportation analysis. Energy conservation 
tech ies focus on electric power systems, building 
envelopes (walls, foundations, roofs, attics, and mate- 
rials), and methods to improve energy efficiency in ex- 
isting buildings. Military transportation systems con- 
duct research for sponsors within the US military to im- 
prove the efficiency of military nt, schedul- 
ing, and transportation coordination. Much of Energy 
Division’s research is valuable to other organizations 
as well as to sponsors. This information is disseminat- 
ed by the staff's involvement in professional and trade 
organizations and workshops; joint research with uni- 
versities and private-sector firms; collaboration with 
state and local governments; presentation of work at 
conferences; and publication of research results in 
journals, reports, and conference proceedings. 


414,068 

DE93040199/GAR PC A10/MF A03 

Argonne National Lab., iL. Environmental Assessment 

and Information Sciences Div. 

Examination of incentive mechanisms for innova- 

ow technologies applicable to utility and nonuti- 
power ors. 

K. A. MoDemot, K A. Bailey, and D. W. South. Aug 

93, 204p ANL/EAIS/TM-102 

Contract W-31109-ENG-38 

Sponsored by Department of Energy, Washington, DC. 


Innovative technologies, built by either utility or nonuti- 
lity power generators, have the potential to lower costs 
with less environmental emissions than conventional 
technologies. However, the public-good nature of in- 


414,070 


ENERGY 
Policies, Regulations & Studies 


formation, along with uncertain costs, performance, 
and reliability, discourages rapid adoption of these 
technologies. The effect of regulation of electricity pro- 
duction may also have an adverse impact on motiva- 
tion to innovate. Slower penetration of cleaner, more 
efficient technologies could result in greater levels of 
pollution, ~ g- electricity prices, and a reduction in 
international competitiveness. Regulatory incentives 
could encourage adoption and it of innova- 
tive technologies of all kinds, inducting clean coal 
pone ye oy Such incentives must be designed to 
offset risks inherent in innovative technology and en- 
courage cost-effective behavior. To evaluate innova- 
tive and conventional technologies equally, the incre- 
mental cost of risk (ICR) of adopting the innovative 
technology must be determined. Through the ICR, the 
magnitude of incentive required to make a utility (or 
nonutility) power generator equally motivated to use 
either conventional or innovative technologies can be 
derived. Two technology risks are examined: A con- 
struction risk, represented by a 15% cost overrun, and 
an operating risk, represented by a increased forced 
outage rate (decreased capacity factor). Different in- 
centive mechanisms and measurement criteria are 
used to assess the effects of these risks on ratepayers 
and shareholders. In most cases, a ay incen- 
tive could offset the perceived risks while encouraging 
cost-effective behavior by both utility and nonutility 
power generators. Not only would the required incen- 
tive be recouped, but the revenue requirements would 
be less for the innovative technology; also, less envi- 
ronmental pollution would be generated. In the long 
term, ratepayers and society would benefit from inno- 
vative technologies. 


414,069 


DE935 16633/GAR PC A03/MF A01 
Elspareraidet, Copenhagen (Denmark). 
for 


Elementer til en elser. 


handlingspian for 
ecntely) of a pian of management for saving 


Sep 92, 24p NEI-DK-1231 
Danish. 


— the spring of 1992, the Danish Ministry of 
oy Ae up a committee (Elspareraadet: a council 
for electricity saving) to promote and coordinate the 
efficient use and the saving of electricity. The publica- 
tion presents descriptions of the development and dis- 
position of electricity consumption in Denmark, of the 
Status of initiatives concerning electricity saving, sug- 
gestions for the nature of the elements comprising the 
plan of management, the expected effects and pro- 
posals for follow-up. A description of the administra- 
tion and organization of the committee is also given. 
Included in the new initiatives recommended by the 
committee are purchaser policies to promote public 
consideration of energy saving properties when pur- 
chasing electric appliances, the use of foreign financ- 
ing by state institutions and local authorities, the ap- 
pointment of “energy chiefs” in firms in order to en- 
courage the efficient use of energy, an evaluation of 
laws on carbon dioxide reduction as pollution abate- 
ment tools and of relevant standardization, differentiat- 
ed taxation and an annual evaluation of suggested 
energy saving initiatives. (AB) 


414,070 


DE93516635/GAR PC A03/MF A01 
Energiministeriet, Copenhagen (Denmark). 
Dansk energiforskning. Status perspektiver. 
Notat udarbejdet i tilknytning til Energiredegoer- 
else 1992. (Danish energy research. Status and 
perspectives. Note poe Be in connection with 
‘Energiredegoerelse’ 1992). 

Nov 92, 19p NEI-DK-1230 

Danish. 


A short descriptive survey of especially state-support- 
ed energy-related research carried out in Denmark and 
its interplay with other research and development ac- 
tivities, with commercial firms, electric compa- 
nies and with research funded by the European com- 
munities. Brief descriptions are given of the institutes 
and places of higher education whose members carry 
out the research, the Minister of Energy’s research 
programme, and the financing of research projects. 
Results of research on ener oy consumption and 
supply, oil and natural gas production and social as- 
pects related to ee | are presented. Strategic con- 
siderations and possible subjects for future research 
are also deait with. (AB) 
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414,071 


DE935 1666 1/GAR PC A07/MF A02 


CO(sub 2) ). 
1992, 131p NEI-DK-1241, CONF-9210389 
Danish. Conference on energy control/ener: 
agement, Copenhagen (Denmark), 21 Oct 1 
pub. as ISBN 87-7748-028-7. 


A collection of papers and photocopies of overheads 
presented at a conference held under the auspices of 
the Danish Automation —_ held on October 21st, 
1992 at “A aerket” rk. The subjects 
dealt with in relation to imitation of energy consump- 
tion and reduction of carbon dioxide emission were re- 
lated Danish tion, marketing strategies, the re- 
action of the Danish industrial sector to governmental 
policy, the consultancy services of Danish electricity 
companies, electricity saving, tariffs, and the results of 
experiments carried out at a larger Danish company 
with regard to energy control and efficiency. (AB) 


man- 
2. Also 


414,072 
DE93524592/GAR PC A07/MF A02 
Netherlands Energy Research Foundation ECN, 


Petten. 

Task Force on int Energy and Environmen- 
tal Planning: The ~ Poland. Volume 4: 
Verification and extension of the Polish energy 
and environmental data base. 

W. Van Arkel, Z. Grajwoda, Z. Klimont, and J. 
Nowakowski. Jul 93, 145p ECN-C-93-029 

The me’ and results of the studies performed 
by the title Task Force are described in a series of pub- 
lications carryii ee same title. The series consists of 
four voiumes. ee Working Papers are related to 
Volume 2. 


The current study concerns a comparison between 
Polish and Dutch data on energy tech j€S associ- 
ated with the energy models SELPE, ENPEP and 
DORSEK-E. In addition, the data base of the Polish 
Ministry of Industry and Trade was used as a reference 
for the current situation in Poland. The aim of this com- 
parison was to verify the contents of the Polish data 
bases, and to extend the Polish data bases with 
energy technologies which will become available in the 
near future and with abatement technologies to reduce 
the SO2 and NOx emissions. It turned out that many 
differences exist between the data bases. In a number 
of cases these differences can be explained by a dif- 
ferent use of the data by the energy models, but in 
other cases data were adjusted according to the most 
recent information. The data base comparison also 
considered how the energy sector is mathematically 
described by the models, and a number of recommen- 
dations are made. in addition to energy and environ- 
mental data, special attention was paid to the technol- 
ogies within the refinery sector. 6 figs., 8 tabs., 3 ap- 
pendices 


414,073 

DE94702023/GAR PC A05/MF AO1 

Teknologisk inst., Tastrup (Denmark). Energiteknologi. 
Rapport fra projektets 


watcher project. Report from 
the project's first y 


ear). 
, F. Tobiesen. and P. A. Soerensen. Apr 92, 
-DK-1294 


An energy control system for ordinary dwellings orga- 
nized as an Ener yy A club inspired by the 
Wei Watcher was tested and described in 
detail. 75 of 100 participants filled out questionnaires 
and worked out an energy it for their homes and 
50-60 sent in a record of their energy consump- 
tion. These data were adjusted according to climate 
conditions and published in the monthly magazine En- 
ergivogteren. 4 Energy Watcher meetings were heid 
during the year. The participants’ enthusiasm grew 
during the course of the project, qnenauned ty be 
competition aspect of energy conservation. A reduc- 
tion of 10% in energy consumption in these people’s 
homes was achieved. It was conciuded that a simpler 
form of organization could be advantageous. Electrici- 
ty bills sent out by the electricity companies could be 
used as a medium for tion and 
giving information on how to cut it . The other part 
of this overall project consisted of a survey of energy 
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resources in 8 differing residences and 2 institutions 
where there was a significant discrepancy between 
calculated and actual consumption. The following-up 
of suggestions for means of saving energy given led to 
37% sa of electric power, 51% saving of heating 
and 37% of energy used for transport purposes. It was 
conciuded that energy saving efforts should primarily 
concern lighting systems, kitchen hardware, airtight- 
ness of double glazing and cars. Tariff systems could 
be used for rewarding the changing out of energy-de- 
vouring equipment. Heat losses should also be regu- 
lated with regard to circulating pumps and other 
energy-related equipment. (AB) 


414,0 

0£$4702025/GAR PC A07/MF A02 
a Elforsyning, gy (Denmark). 
Rapport om informative elregninger. (Report on in- 


formative electricity bills). 
Jan 92, 136p NEI-DK-1293 
Danish. 


The aim was to discover whether more informative 
electricity bills would teach consumers to become in- 
creasingly aware of their own electricity consumption 
rates and thus motivate them to save electric power. A 
new concept for these bills was developed for use in 
Jutland and Funen, Denmark, and this concept is de- 
scribed in detail. Consumers found the bills easier to 
understand and their use did lead to a general reduc- 
tion in the use of electricity. The graphic layout, the 
consumption of kWh, the total price and the price per 
kWh were points that the consumers found most inter- 
esting. In the case of 50% of consumers, it was found 
that foregoing calculated price of electricity to be 
used did not tally with actual consumption. Customers 
did become more aware of the extent of their own con- 
sumption of electricity. it appeared that the presenta- 
tion of the bills, in the form of an animated electric bulb 
pointing out information of importance, had a signifi- 
cant part to play on the attitudes of the recipients, and 
in the long run, on their use of electricity. It was con- 
cluded that a more frequent reading of meters and 
feedback on the status of individual electricity con- 
sumption can result in a reduction of 2% of consump- 
tion and does motivate this amount of saving. 2% 
saving amounts to one fifth of the generally reckoned 
saving potential with regard to households. (AB) 


414,075 

DE$4702026/GAR PC AO3/MF AO1 
Teknologisk Inst., Tastrup Seaman. Energiteknologi. 
a ogter. Rapport fra projektets andet 
weheteens Watcher project. Report from the 


Mi‘tenge, F Tobiccen, 

, F. Tobiesen, and P. A. Soerensen. Apr 93, 
50p N 1-DK-1295 
Danish. 
A continuation of the project described in a previous 
publication of the same title which gives further results 
from an energy saving initiative based on the monitor- 
ing of energy used in individual homes ized ina 
way which been inspired by the Weight Watchers 
club. During this second year of the project a number 
of participants showed that it was possible to reduce 
energy consumption by over 50% without reducing 
their level of comfort. The good habits of thrifty use of 
energy were seen to have become quite permanent, 
and this is encouraged by the social effect of working 
in a group towards the same end. Participants had 
been successfully motivated to save energy in all pos- 
sible ways on a continuous basis. Tips are given on 
how to save energy in institutions such as schools. 
3) is given on the monitored consumption rates. 


414,076 
DES94702164/GAR PC AOS/MF AO1 
Stockholm Environment Inst. (Sweden). 
Application of the LEAP/EDB energy/environment 
wa system in Costa Rica. 

. F. Hippel, and B. Granda. 1993, 93p SEI-EED-18, 
ISBN 91-88116-57-3 
Working paper. 


This report describes the results of a project to field- 
test the LEAP/EDB Energy/Environment pianning 
software in Costa Rica. In this project, the Stockholm 
Environment institute - Boston Center (SEI-B) and the 
Latin American Energy Organization (OLADE) have 
collaborated on a preliminary application of LEAP/ 
EDB to Costa Rica data available at OLADE. The pur- 
pose of this report is to provide a brief overview of the 
energy situation in Costa Rica, describe the data and 


methods used in this study, relate and discuss the re- 
sults of the preliminary LEAP/EDB analysis, and evalu- 
ate the applicability of the LEAP/EDB software to a 
national planning setting like that in Costa Rica. In ad- 
dition, this report will suggest what additional data 
might be needed in a more detailed LEAP/EDB appii- 
cation in Costa Rica, and describe possible follow-on 
work. (21 refs., 12 figs., 45 tabs.) 


414,077 


DE94702206/GAR 
Ingeniors Vetenskaps 
(Sweden). 

Energi foer kommande 
studie om behov och foerutsae' foer 
forsk och teknisk utveckling infoer talet. 
(Energy for generations to come. Conclusions and 
recommendations. An IVA-study of needs and pre- 
requisites for research and technical development 
for the 2000s). 

1992, 31p IVA-M-276, ISBN 91-7082-531-9 

Swedish. 


PC A03/MF A01 
Akademien, Stockholm 


. En IVA- 


In our concluding study we have formulated our rec- 
ommendations: The objectives of Swedish R and D in 
the energy field should be: to develop a cost-effective, 
environmentally sound and flexible energy system, 
and to increase Sweden's international competitive- 
ness in industry and research. Energy-related re- 
search, development and demonstration activities (RD 
and D) should also in the future be designated national 
programs with separate funding. An increased propor- 
tion of ali government appropriations to energy RD and 
D should be allocated to basic and applied research at 
universities and colleges. The government should tak« 
steps to give financial support to cooperative industral 
research efforts. Direct government grants to individ- 
ual companies for development, demonstration and 
purchasing of new energy equipment and systems 
should be phased out. Sweden should take an active 
part in the planning and implementation of internation- 
al R and D programs. By creating a consistent, credible 
and sustainable systern of regulations, fees and taxes 
(taking into account international developments), the 
Government should be able to influence the develop- 
ment of the energy system in a fruitful way. Develop- 
ment efforts directed to a particular sector have to be 
evaluated with regard to their contribution to the over- 
all effectiveness of the energy system. Research con- 
cerning factors influencing energy use must continue 
to receive priority 


414,078 


DE94702207/GAR 

Ingeniors Vetenskaps 

(Sweden). 

Energi foer kommande generationer. Deistudie 2. 
Framgaangsrik utveckling av  energiteknik. 

SS Part 2. Success- 

it of energy technology). 
108. 2 136p IVA-M-278, ISBN 91-7082-533-5 
Swedish. 


PC A07/MF A02 
Akademien, Stockholm 


Essential ingredients to successful commercial techni- 
cal developments are analyzed. Important points are: 
There should exist mechanisms for the evaluation of 
the technical potential of a new technology at the com- 
pany itself. Intimate cooperation with the customers 
will bring the development process closer to the 
market. Effects of governmental grants or develop- 
ment of new technology seem to have negative ef- 
fects. Development support from the government has 
almost always been allocated to projects that would 
have been carried out anyway, or to projects that 
should not have been carried out at all. This can be 
attributed to the low efficiency of these policy tools, 
and to the lack of coordination between economic sup- 
port and other policy measures such as energy taxes. 
The report concludes that there is not need to subsi- 
dize industry's product development. If the govern- 
ment introduces regulations, fees, taxes et cetera, in 
order to influence developments, such a system must 
be sustainable and reliable, and take into account 
international developments, so that sufficiently large 
markets can be created 


414,079 


DE94702208/GAR 
Ingeniors Vetenskaps Akademien, 
(Sweden). 


PC A07/MF A02 
Stockholm 





Energi foer kommande generationer. Delstudie 3. 
Energiforskning: Optioner infoer 2000-talet. 
(Energy for generations to come. Part 3. Energy 
research: Options for the 21st century). 

1992, 126p IVA-M-279, ISBN 91-7082-535-1 
Swedish. 


The study has analyzed the state-of-the-art and tech- 
nological opportunities in different areas of science 
and technology, and proposes a strategy for Swedish 
energy R and D. Swedish R and D in the field of energy 
should make a significant contribution to the develop- 
ment of a cost-effective, environmentally sound and 
flexible energy system and increase Sweden's interna- 
tional competitiveness in industry and research. Key 
technologies include systems technology, advanced 
maintenance technology, nuclear technology (both 
fusion and fission), gasification and combustion tech- 
nology, material engineering, surface physics and 
chemistry, together with biotechnological research di- 
rected at photosynthesis. Systems technology is es- 
sential for the development of the transport sector, for 
electric power, environmental control and energy con- 
servation. The compiexity of the energy system calls 
for a comprehensive view and understanding of the 
interaction between different sectors of the energy 
system and society as a whole. Research concerning 
factors which affect energy use, and other relevant re- 
search in the social sciences must therefore continue 
to receive priority. Materials engineering is vital to de- 
velopments in gasification and combustion engineer- 
ing, building design, fuel cells, solar cells, measuring 
and control technology and nuclear waste technology. 
Developments in thin film and surface physics are vital 
to the development of fue! cells, solar energy conver- 
sion, catalysts and sensor technology. Developments 
in biotechnology can be vital in solar energy conver- 
sion, biomass production, capturing carbon dioxide, 
and possibly direct conversion of biomass. Nuclear 
power technology is vital for maintenance, operation 
and improvements in existing nuclear power plants. 
The option to develop the next generation of nuclear 
power plants should be kept open. in the longer term, 
fusion and transmutation can also become viable alter- 
natives 


PC A10/MF A03 

Swedish National Board for industrial and Technical 

Development, Stockholm. 

ae av programmet foer effektivare en- 
a. A. saaemae of the program for 

ient ay ae 
$993, 203p NUTEK- -93-5 
Swedish. 


The objective of the governmental program, to help 
establishing energy efficient technology on the market, 
is fulfilled mainly through demonstration projects and 
purchase of new technology. An evaluation of the pro- 
gram is presented in the report, together with advice 
and suggestions for its continuation. An estimation of 
the potential for energy conservation in Sweden is also 
very The budget for the program under the present 

ry period amounts to 960 MSEK (about 125 
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DE94702209/GAR 


414,081 

PB94-119856/GAR 

——— Futures, Inc., Austin, TX. 
Nominal Group Exercise on Integrated Resource 
th in the Natural Gas Industry. Final Report. 
Jan 92, 24p GRI-92/0027 

Contract GRI-5088-430-1661 

Sponsored by Gas Research Inst., Chicago, IL. 


The Gas Research Institute and the American Gas As- 
sociation sponsored a Nominal Group Exercise in 
Washington, D.C. on December 4, 1991. The purpose 
of the exercise was to identify and prioritize key issues 
surrounding the implementation of Integrated Re- 
source Planning (IRP) processes for the gas industry. 
The report outlines the process and results generated 
at this meeting. 


PC A03/MF A01 


414,082 

PB94-121241/GAR PC A07/MF A02 
Analytics Research Corp., Bethesda, MD. 

GRI Energy and Economics Statistics Report. 
Topical rept. 

Nov 93, 130p GRI-93/0425 

Contract GRI-5092-800-2489 

Sponsored by Gas Research Inst., Chicago, IL. 


The collection of tables and graphs describes and ana- 
lyzes energy statistics and major economic indicators. 


The energy overview illustrates energy production and 
consumption by source for 1973-1993, and U.S. 
energy prices for 1992-1993. Reserves, production, 
and consumption of natural gas are characterized by 
region. The crude oil analysis presents statistics of pe- 
troleum products by sector, future prices, and sales by 
end use. Statistics of housing and appliances include 
housing completions by type of fuel, fuel choice, appli- 
ances by fuel type, and other heating and cooling 
equipment data. Economic indicators characterize 
manufacturing; construction and housing; prices, inter- 
est rates, and unemployment rate; and trade. 


414,083 

PB94-121274/GAR PC A06/MF A02 
Northeast-Midwest Inst., Washington, DC. 

Oil Overcharge Funds and Economic Develop- 
ment: State and Utility Initiatives. 

Final rept. 

C. Bartsch, D. DeVaul, and M. Myers. 1991, 113p 
Grant EDA-99-06-07291 

Sponsored by Economic Development Administration, 
Washington, DC. 


The guidebook will provide officials from diverse back- 
grounds with ideas for working together to promote 
economic development and ener: vs efficiency. Such 
joint efforts will benefit all involved; they could be es- 
pecially advantageous in distressed smail towns and 
rural areas. The guidebook includes the following: (1) 
background information on the genesis of the oil-over- 
charge funds given to states since 1986, eligible uses 
of these monies, and how the states distributed these 
funds, (2) summaries of the oil-overcharge allocation 
process in each of the 50 states and descriptions of 
economic development initiatives supported by these 
funds, (3) examination of several innovative economic 
development-oriented projects financed with oil-over- 
charge funds, (4) an assessment of the emerging role 
of utilities in the economic development process, and 
(5) an exploration of the potential and advantages of 
utility participation in economic development partner- 
ships in the post-settlement years, once oil-over- 
charge funds are gone. 


414,084 
PB94-122074/GAR PC A21/MF A04 
Casazza, Schultz and Associates, Inc., Arlington, VA. 
Electric and Gas Rates for the Residential, Com- 
mercial and Industrial Sectors: 1993. Volume 1. 
Topical Report. 
L. J. White, C. M. McVicker, and E. Stiles. Oct 93, 
497p GRI-93/0368.1 
Contract GRI-5088-800-1689 
See also PB91-217448 and Volume 2, PB94-122082. 
Sponsored by Gas Research inst., Chicago, IL. Strate- 
ic Planning and Analysis Div. 
Iso available in set of 2 reports PC E99/MF E99, 
PB94-122066. 


Electric and gas rates available from 47 electric and 44 
gas utilities in 45 cities throughout the United States 
are summarized. These utilities represent over 66% of 
the total electric retail sales and over 68% of the total 
gas retail sales. Rate data was collected directly from 
the utilities or the appropriate Public Service Commis- 
sion. The rates are for the residential, commercial, and 
industrial sectors, and include general service and in- 
novative rates. The report is the eighth update. 


414,085 
PB94-122082/GAR PC A21/MF A04 
Casazza, Schultz and Associates, Inc., Arlington, VA. 
Electric and Gas Rates for the Residential, Com- 
mercial and Industrial Sectors: 1993. Volume 2. 
Topical Report. 
L. J. White, C. M. McVicker, and E. Stiles. Oct 93, 
495p GRI-93/0368.2 
Contract GRI-5088-800-1689 
See also PB91-217448 and Volume 1, PB94-122074. 
Sponsored by Gas Research Inst., Chicago, IL. Strate- 
ic Planning and Analysis Div. 
Iso available in set of 2 reports PC E99/MF E99, 
PB94-122066. 


Electric and gas rates available from 47 electric and 44 
gas utilities in 45 cities throughout the United States 
are summarized. These utilities represent over 66% of 
the total electric retai! sales and over 68% of the total 
gas retail sales. Rate data was collected directly from 
the utilities or the appropriate Public Service Commis- 
sion. The rates are for the residential, commercial, and 
industrial sectors, and include general service and in- 
novative rates. The report is the eighth update. 
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414,086 


PB94-860319/GAR 
NERAC, Inc., Tolland, CT. 
Energy Conservation Thr Building Design. 
= citations from the NTIS Bibliographic Data- 
Published Search®). 

Dec 93, 250 citations 

Updated with each order. Supersedes PB93-856318. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


PC NO1/MF NO1 


The bibliography contains citations concerning meth- 
ods and equipment used in the design of residential 
and commercial buildings to decrease energy con- 
sumption. Topics include energy conservation pro- 
grams, energy-efficient new building designs and 
equipment, and alternative energy sources and tech- 
niques used in retrofitting existing buildings. Methods 
of calculating and computing envelope thermal loads 
and payback periods are presented. (Contains 250 ci- 
tations and includes a subject term index and title list.) 


Reserves 
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DE93000297/GAR PC A04/MF A01 
West Virginia Univ., Morgantown. Coll. of Engineering. 
Ground movements associated with gas hydrate 
production. Final report. 

Progress rept. 

H. J. Siriwardane, and B. Kutuk. Mar 92, 67p DOE/ 
MC/28080-3379 

Contract FG21-91MC28080 

Sponsored by Department of Energy, Washington, DC. 


This report deals with a study directed towards a mod- 
eling effort on production related ground movements 
and subsidence resulting from hydrate dissociation. 
The goal of this research study was to evaluate wheth- 
er there could be subsidence related problems that 
could be an impediment to hydrate production. During 
the production of gas from a hydrate reservoir, it is ex- 
pected that porous reservoir matrix becomes more 
compressible which may cause reservoir compression 
(compaction) under the influence of overburden 
weight. The overburden deformations can propagate 
its influence upwards causing subsidence near the sur- 
face where production equipment will be located. In 
the present study, the reservoir compaction is mod- 
eled by using the conventional “stress equilibrium” ap- 
proach. In this approach, the overburden strata move 
under the influence of body force (i.e. self weight) in 
response to the “cavity” generated by reservoir deple- 
tion. The present study is expected to provide a “lower 
bound” solution to the subsidence caused by hydrate 
reservoir depletion. The reservoir compaction antici- 
pated during hydrate production was modeled by using 
the finite element method, which is a powerful comput- 
er modeling technique. The ground movements at the 
reservoir roof (i.e. reservoir compression) cause addi- 
tional stresses and disturbance in the overburden 
strata. In this study, the reservoir compaction was 
modeled by using the conventional “stress equilibri- 
um” approach. In this approach, the overburden strata 
move under the influence of body force (i.e. self 
weight) in response to the “cavity” generated by reser- 
voir depletion. The resulting stresses and ground 
movements were computed by using the finite element 
method. Based on the parameters used in this investi- 
gation, the maximum ground subsidence could vary 
anywhere from 0.50 to 6.50 inches depending on the 
overburden depth and the size of the depleted hydrate 
reservoir. 
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Sandia National Labs., Albuquerque, NM. 


March 1, 1994 113 
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CAESAR project: Experimental and modeling in- 
vestigations of methane reforming in a CAtalyti- 
cally Enhanced Solar Absorption Receiver on a 


J. F. Muir, R. E. Hogan, R. D. Skocypec, and R. 
Buck. Jul 93, 136p .ND-92. 2131 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 


A joint US/Federal Republic of Germany (FRG) project 
has successfully tested a unique solar-driven chemical 
reactor in the CAtalytically Enhanced Solar Absorption 
Receiver (CAESAR) experiment. The CAESAR test 
was a (open quotes)proof-of-concept(ciose quotes) 
demonstration of carbon-dioxide reforming of methane 
in a commercial-scale, solar, volumetric receiver/reac- 
tor on a parabolic dish concentrator. The CAESAR 
design; test facility and instrumentation; thermal and 
chemical tests; and analysis of test results are pre- 
sented in detail. Numerical models for the absorber 
and the receiver are developed and predicted perform- 
ance is compared with test data. Post test analyses to 
assess the structural condition of the absorber and the 
effectiveness of the rhodium catalyst are presented. 
Unresolved technical issues are identified and future 
development efforts are recommended. 


414,089 
DE93041270/GAR PC A03/MF A01 
Nebraska Univ., Lincoin. Dept. of Electrical Engineer- 


ing. 


oe report on conductive paints, May 1, 
1993--August 15, 1993. 
R. J. Soukup, and N. J. lanno. 1993, 11p DOE/CE/ 


15974-T5 
Contract FGO1-92CE 15974 
Sponsored by Department of Energy, Washington, DC. 


Several conductive paint samples were prepared and 
tested for use as solar cell contacts. Sample prepara- 
tion is described and results are presented. 
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DE94702029/GAR 

Ringsted Energi Center (Denmark). 
Selvcirkulerende solv: 


PC A03/MF A01 
med lavtlig- 
solar 


armeaniaeg 
beholder. Forprojekt. (Self-circulating 


systems with low-lying container. Prelimi- 


1993, 27p NEI-DK-1299 
Danish. 


The background for, and the design, construction and 
performance of a self-circulating solar heating system 
with a low-placed container are described. The system 
is such that heat transport takes place in a downwards 
direction without the use of electrical control and 
pumps because the solar collectors are placed in a po- 
sition which is higher than the solar-heat container. 
The solar collector system is constructed so that air 
can be pumped out and the vacuum is filled with a con- 
trolled amount of liquid and air. This liquid can then be 
used for boiling at low temperatures and the formation 
of steam is used to make the heated liquid run down to 
a spiral from which heat is given out. Copper tubes are 
used. Diagrams illustrate the design and tables give 
data on water and vapour pressure. The water used 
contains a very smail amount of glycol which, it is 
claimed, constitutes no health hazards. No pollutive 
elements are produced under operation. Operational 
costs are low. It is hoped that the system will soon 
become commercially available, also for export. (AB) 
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DE94702187/GAR PC A05/MF A01 

Swedish ae for Building Research, Stockholm. 
oer 


Pilotprojekt saesongsvaermelager. Erfaren- 
heter Kronhjorten i Vaexjoe. (Pilot project for sea- 
sonal heat storage. Experiences gained at Kronh- 
jorten, Vaexjoe). 

J. O. Dalenbaeck. 1992, 77p BFR-R-40-92, ISBN 91- 
540-5496-6 

Swedish. 


This report gives details of the evaluation of an experi- 
mental building project at the block Kronhjorten in 
Vaexjoe. This pilot project comprises a small insulated 
water filled heat store which is connected to a solar 
heating plant. The Kronhjorten project was a valuable 
= Seen die for smail insulated water heat stores. The 
dune ton es details of practical experiences gained 

th the construction stage and operation 

Gung the last two years. The original construction 
an internally insulated water filled rock pit 

with a plastic watertight layer on the inside and a roof 
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slab at ground level. One of the principal advantages 
of this construction is that it can be easily integrated 
into a residential area. The drawback is that it contains 
untested insulation and waterproofing tech 

Since the waterproofing contractor did not suc 

producing a satisfactory watertight layer, the heat 
store was redesigned to include a cylindrical rolled 
steel sheet tank. (au) (14 refs., tabs., figs., 35 illus.) 
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DE94702289/GAR PC A03/MF AO1 

ew Energy Research Foundation ECN, 
‘etten. 

Effect of material innomogeneities on the charac- 

teristics of semi-crystalline silicon solar cells. 

P. E. Mijnarends, G. J. M. Janssen, and W. C. Sinke. 

Aug 93, 31p ECN-RX-93-089 

Part of the ENGINE research programme of the Neth- 

erlands Energy Research Foundation. 


The effect of lateral variations in material properties on 
the |-V characteristics of semi-crystalline silicon solar 
cells is studied by means of numerical simulation. Indi- 
vidual crystallites are described with the aid of a one- 
diode model. The effective |-V characteristic of the cell 
under illumination is analyzed in terms of a two-diode 
mode! using curve fitting. A wide distribution of diffu- 
sion lengths of the minority charge carriers is found to 
worsen the |-V characteristic. This is reflected in in- 
creased values of the effective series resistance and 
second-diode saturation current. It is shown that the 
effects of intrinsic in ities can not be sepa- 
rated in a straightforward manner from those of recom- 
— in space-charge regions. 12 figs., 4 tabs., 9 
refs. 
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DE94702290/GAR PC A02/MF A01 
+ naga Energy Research Foundation ECN, 
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Field experience with a esas photovol- 

taic system based on 

GC Witlasse WC. Gene CWA Baltus, P.W. 
Vink, and N. J. C. Van der Borg. Sep 93, 7p ECN- 
RX-93-092 

Part of the ENGINE program of the Netherlands 
Energy Research Foundation. This paper has been 
presented at the ISES Solar World Congress in Buda- 
pest (Hungary) at August 23-27, 1993. 


A 1 kWp grid-connected photovoltaic power plant, 
based on on amorphous silicon, was operated for a 
one-year period at the premises of the Netherlands 
Energy Research Foundation ECN in Petten, Nether- 
lands. Being the first amorphous-silicon grid-connect- 
ed power plant in the Netherlands, the project’s aim 
was to gain field experience under typical Dutch cli- 
matic conditions. The results indicate a high inverter 
efficiency, but a drop in the DC system efficiency from 
4% to 2.2%, due to defective modules and, to a small- 
er extent, intrinsic module degradation. After replace- 
ment of the defective modules the efficiency of the 
total system was restored to 3.8%. A subarray, con- 
sisting of original modules showed an efficiency of 
3.5% after one year of operation. Apart from the 
module related patos that have been solved, the 
system appeared to be very reliable. 6 figs., 9 refs. 


414,094 
N94-13940/9/GAR PC A03/MF A01 
Jet Propulsion Lab., Pasadena, CA. 

Large Area Pulsed Solar Simulator (LAPSS). 

R. L. Mueller. 15 Aug 93, 12p NAS 1.26:194507, 
JPL-PUBL-93-22, NASA-CR-194507 

Contract NAS7-918 


A Large Area Pulsed Solar Simulator (LAPSS) has 
been installed at JPL. It is primarily intended to be used 
to illuminate and measure the electrical performance 
of photovoltaic devices. The simulator, originally man- 
ufactured by Spectrolab, Syimar, California, occupies 
an area measuring about 3 meters wide by 12 meters 
long. The data acquisition and data processing sub- 
systems have been modernized. Tests on the LAPSS 
performance resulted in better than + /- 2 percent uni- 
formity of irradiance at the test plane and better than 
+/- 03 Poser measurement repeatability after 
warm-up. Glass absorption filters are used to reduce 
the level of ultraviolet light emitted from the xenon 
flash lamps. This provides a close match to standard 
airmass zero and airmass 1.5 spectral irradiance distri- 
butions. The 2 millisecond light pulse prevents heating 
of the device under test, resulting in more reliable tem- 
perature measurements. Overall, excellent electrical 
performance measurements have been made of a 
different types and sizes of photovoltaic devices 


414,095 


N94-13997/9/GAR PC A06/MF A02 
Technische Univ. Berlin (Germany, F.R.). Fachgebiet 
Raumfahrt. 

Numerische Simulation und Analyse der Elektris- 
chen und E en von AlxGa(1- 
x)As/GaAs-Solarzelien (Numerical Simulation and 
Analysis of Electrical and Optical Properties of 
Al(x)Ga(1-x)As/GaAs). 

Ph.D. Thesis. 

H. Eschrich. 1992, 123p ETN-93-94387 

Text in German. 


A numerical algorithm for description of gallium arse- 
nide solar cells behavior with photovoltaic active 
window layer is developed. A partial nonlinear differen- 
tial equation system, based on current, balance and 
Poisson equations, was solved using finite difference 
method. Spatial distributions of charge carrier concen- 
tration and potential were calculated using a recursive 
and iterative solution algorithm. Reflexion losses at all 
phase boundaries were determined using a matrix 
method. Solution algorithm was tested considering re- 
sults of an analytical model of a solar cell with abrupt 
pn transition. From results of analytic optimization cal- 
culations, an improved structure was obtained, with a 
thinner emitter of 820 nm. The influence of surface and 
boundary recombination, diffusion length and cell ge- 
ometry on spectral internal quantum efficiency was 
simulated. 


414,096 


PB94-125580/GAR PC A03/MF A01 
Nationa! Aerospace Lab., Amsterdam (Netherlands). 
Modal Analysis of Solar Panels Using Boundary In- 
tegral Equations. 

H. T. Koelink, H. Schippers, J. J. Heijstek, and J. J. 
Derksen. 3 Jul 92, 16p NLR-TP-92218-U 

Presented at the Zoundary Element International Con- 
ference, Seville, Spain, November 3-6, 1992. Spon- 
sored by Nederlands Inst. voor Vliegtuigontwikkeling 
en Ruimtevaart, Delft. 


The acoustic effects of the surrounding air on a har- 
monically vibrating solar panel in a testroom are inves- 
tigated. The dynamics of the solar panel are modeled 
by a differential equation for a harmonically vibrating 
plate. The force acting on the plate is caused by the 
jump in the acoustic pressure. The sound pressure is 
modeled by a boundary integral ansatz and these 
models are coupled by the acoustic coupling equation. 
This results in a perturbed eigenvalue problem which is 
solved approximately with respect to the perturbation 
parameter. The perturbation parameter is the ratio of 
the density of the air and the density of the solar panel. 
This analysis involves the solution of a hypersingular 
intergral equation representing the pressure jump over 
the solar panel. The hypersingular integral equation is 
rewritten as a singular integral equation, which is nu- 
mericaily solved by a boundary element method. It in- 
volves the numerical evaluation of weakly singular and 
nearly weakly singular integrals. 


General 


414,097 


DE93516671/GAR PC A03/MF A01 
Technical Univ. of Denmark, Lyngby. Inst. of Mathe- 
matical Statistics and Operations Research. 

Summary of the working meeting for the prepara- 
tion of HQDS. 

1992, 13p NEI-DK-1259, CONF-9201157-Summ 
Working meeting for the preparation of HQDS, Lyngby 
(Denmark), 19-25 Jan 1992, EFP-89. 


The aim of the working group was to prepare five one 
minute, cleaned, filled, high quality data sets and to 
prepare procedures and techniques for the processing 
of such data. The brief report summarises the results 
of the meeting. A list of cleaned channels, details of 
data access and short summaries of individual data 
sets are given. The data is related to indoor air climate 
and outdoor weather. (AB) 
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414,098 

DE93014674/GAR PC A03/MF A01 
National Oceanic and Atmospheric Administration, 
= Ridge, TN. Atmospheric Turbulence and Diffusion 


Trevel to Italy and Comeny to attend meeting on 
sulfur metabolism and chemistry. 
F in trip report, April 528, 1 

D. D. Baldocchi. 30 Apr 92, 12p DOE/FTR-93014674 
Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


The purpose of the travel was to present an invited 
paper at the Workshop on Sulfur Metabolism (on the 
deposition of sulfur compounds to vegetation), and to 
present seminars (on — mass and energy fluxes 
from leaves to canopies and on results from the ARM 
experiment), and to discuss scientific research with 
colleagues at the Department of Forest Science and 
Environment (DISAFRI), Universita de Tuscia, Viterbo, 
Italia; Instituto di Analisi Ambientiale e Telerilevamento 
Applicati All’Agricoitura, Firenze, Italia; Fraunhofer-in- 
stitut fuer Atmosphaerische Umweltforschung, Gar- 
misch-Partenkirchen, Germany; Lehrstuhl fuer Biokli- 
matologie und Angewandte Meteorologic, Universitaet 
Muenchen, Muenchen, Germany. This following report 
describes the events and corr ndence with other 
scientists during the foreign travel to Italy and Germa- 
ny. 


414,099 
DE93017232/GAR PC A03/MF A01 
Oak Ridge Y-12 Plant, TN. 

Analysis of explosion-induced releases of toxic 
materials at an environmental restoration pr 

S. G. Bloom, and W. H. Moon. 21 Jun 93, 14p Y 
ENG/SE-118, CONF-931121-10 

Contract ACO5-840S21400 

Annual winter meeting of the American Society of Me- 
chanical Engineers, New Orleans, LA (United States), 
28 Nov - 3 Dec 1993. Sponsored by Department of 
Energy, Washington, DC. 


Prior to 1988, a variety of materials were buried on the 
US DOE Oak Ridge Reservation. Records of the dis- 
posal operations are incomplete and toxic materials 
may have been placed adjacent to potential expio- 
sives. One of the safety concerns in conducting an en- 
vironmental restoration project at the burial sites, is the 
possibility of an explosion which could release toxic 
materials to the atmosphere. A safety analysis exam- 
ined the consequences of such releases by first postu- 
lating an upper bound for the strength of an explosive. 
A correlation, developed by Steindler and Seefeidt of 
Argonne National Laboratory, was then used to esti- 
mate the amount and particle-size distribution of the 
material that could become airborne from the explo- 
sion. The estimated amount of airborne material was 
the source term in an atmospheric di model 
which was used to calculate infinite-time, concentra- 
tion-time integrals and 5-minute, time- weighted aver- 
age concentrations at locations down-wind from the 
explosion. The dispersion model includes particle dep- 
osition as a function of particle-size distribution class. 
The concentration-time integrals and average concen- 
trations were compared to published guidelines to 
assess the consequences of an accidental explosion. 


414,100 
DE93018623/GAR PC A03/MF A01 
Argonne National Lab.., IL. 

e-cycle CO(sub 2) emissions for air-biown gas- 
ification combined-cycle +. selexol. 
R. D. Doctor, J. C. Molburg, P. Thimmapuram, G. F. 
Berry, and C. D. Livengood. Jun 93, 14p ANL/ES/ 
CP-80375, CONF-9308137-1 
Contract W-31109-ENG-38 
1993 summer national American Institute of Chemical 
Engineers (AIChE) conference, Seattle, WA (United 
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States), 15-18 Aug 3 inamens by Department of 
Energy, Washington, DC 


Initiatives to limit carbon dioxide (CO(sub 2)) emissions 
have drawn considerable interest to integrated gasifi- 
cation combined-cycle (IGCC) power generation. With 
its higher efficiency, this process can reduce CO(sub 
2) production. It is also pateacr» Hy to CO(sub 2) cap- 
ture, because CO(sub 2) Can be removed before com- 
bustion and the associated dilution with atmospheric 
nitrogen. This paper presents a pr ign base- 
line that encompasses the IGCC system, sub 2) 
transport -by pipeline, and land-based sequestering of 
CO(sub 2) in geological reservoirs. The intent of this 
study is to provide the CO(sub 2) budget, or an “equiv- 
alent CO(sub 2)” budget, associated with each of the 
individual energy-cycle steps. Design capital and oper- 
ating costs for the process are included in the fill study 
but are not reported in the present paper. The value 
used for the equivalent CO(sub 2) budget will be 1 Kg 
CO(sub 2)/kWh(sub e). The base case is a 470-M 
(at the busbar) |GCC system using an air-blown Kel- 

Rust Westinghouse (KRW) agglomerating fluid- 

rg} US Illinois (number sign)6 bituminous 
coal f and in-bed sulfur removal. Mining, feed 
preparation, and conversion result in a net electric 
power production of 461 MW, with a CO(sub 2) release 
rate of 0.830 kg/kWh(sub e). In the CO(sub 2) recov- 
ery case, the gasifier output is taken through water-gas 
shift and then to Selexol, a glycol-based absorber- 
stripper process that recovers CO(sub 2) before it 
enters the combustion turbine. This process results in 
350 MW at the busbar. 


414,101 

DE93018876/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Valuation of temporary and future greenhouse gas 
reductions. 


K. R. Richards. Jun 93, 45p PNL-SA-22659, CONF- 
9306214-2 

Contract ACO6-76RL01830 

Carbon sinks workshop for the interagency national 
action plan dew tt process, Washington, DC 
(United States), 10-11 Jun 1993. Sponsored by De- 
partment of Energy, Washington, DC. 


The potential of augmented carbon sinks to decrease 
atmospheric levels of carbon dioxide has proved at- 
tractive to many government policy markers, politi- 
cians and industry representatives. Consequently, sev- 
eral proposals for new laws, both domestic and inter- 
national, have recognized the CO(sub 2) emitters who 
are encouraged or required to reduce levels of emis- 
sions should also be allowed to offset their emissions 
by sequestering carbon in forest stands. This idea is 
described. 


414,102 

DE93019114/GAR PC AO5S/MF A01 
Department of Energy, Washington, DC. Office of 
Fossil Energy. 

Wabash Ri Coal Gasification Combined Cycle 
Repowering Project: Clean Coal Technology Pro- 

. Environmental Assessment. 
lay 93, 83p DOE/EA-0853 


The proposed project would result in a combined-cycle 
power plant with lower emissions and higher efficiency 
than most existing coal-fired power plants of compara- 
ble size. The - plant heat = (energy content of the 
fuel input | generation output; i.e., 
Btu/kilowatt pce for the new ri ed unit would 
be a 21% improvement over the existing unit, while 
reducing SO(sub 2) emissions by greater than 90% 
and limiting NO(sub x) emissions by greater than 85% 
over that produced by conventional coal-fired boilers. 
The technology, which relies on gasified coal, is capa- 
ble of producing as much as 25% more electricity from 
a given amount of coal than today’s conventional coal- 
= methods. Besides having the positive environ- 

benefit of producing less pollutants per unit of 
power generated, the higher overall efficiency of the 
proposed CGCC project encourages greater utilization 
to meet base load requirements in order to realize the 
associated economic benefits. This greater utilization 
(i.e., increased capacity factor) of a cleaner operating 
plant has global environmental benefits in that it is 
likely that such power would replace power currently 
being produced by less efficient plants emitting a 
greater volume of pollutants per unit of power generat- 
ed. 


4141 


DES30 $19525/GAR PC A02/MF A01 


Air Pollution & Control 


Argonne National Lab., IL. 


to sulfuric acid production and climate effects. 

J. S. Gaffney, and N. A. Marley. May 93, 7p ANL/ 
ER/CP-78472, CONF-930804-16 

Contract W-31109-ENG-38 

Intersociety energy conversion ineering confer- 
ence (28th), Atlanta, GA (United States), 8-13 Aug 
eng Sponsored by Department of Energy, Washing- 
ton, DC. 


Recent work has shown that natural hydrocarbon 
emissions can significantly affect the levels of urban 
and regional tropospheric ozone. We report on the 
reactivities of these biogenic trace gases, particularly 
isoprene, focusing on their importance in the produc- 
tion of aldehydes and peroxy radicals, leading to in- 
creased levels of hydrogen over regional forests. Hy- 
drogen peroxide can lead to the wet oxidation of sulfur 
dioxide to acidic sulfate in aerosols, fogs, and clouds. 
In turn, acidic sulfate can act to as a light scattering 
aerosol and a source of cloud condensation nuclei 
(CCN), potentially leading to global cooling. Aerosol 
sulfate and other dissolved organic and inorganic com- 
pounds can also play important roles as a greenhouse 
species in the lower troposphere. 


414,104 


DE93040032/GAR 

Los Alamos National Lab., NM. 
Investigation of the impact of inorganic air pollut- 
ants on soils in Saguaro National Monument, 
Tucson, Arizona. 

E. S. Gladney, R. W. Ferenbaugh, K. W. Stolte, and 
D. M. Duriscoe. Aug 93, 118p LA-12575-MS 
Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 


PC A06/MF A02 


Environmental data related to the evaluation of inor- 
ganic air pollution input to the Saguaro National Monu- 
ment ecosystem were collected over four years. The 
data specific to soils are presented in this document. 
The enrichment factor approach is employed to pro- 
vide a framework for simplified interpretation of this 
large collection of data. 


414,105 


DE93040619/GAR PC A03/MF A01 
Little (Arthur D.), Inc., Cambridge, MA. 

Industrial pulverized coal low NO(sub x) burner. 
Phase 1. 

Progress rept. 

23 Feb 93, 35p DOE/PC/92151-T2 

Contract AC22-92PC92151 

Sponsored by Department of Energy, Washington, DC. 


The objective of Phase 1 of this program is to develop 
a novel low NO(sub x) pulverized coal burner, which 
offers near-term commercialization potential, uses 
preheated combustion air of up to 1000(degree)F, and 
which can be applied to high-temperature industrial 
heating furnaces, chemical process furnaces, fired 
heaters, and boilers. In the low NO(sub x) coal burner 
concept, the flue gas is recycled to the burner by jet 
pump action provided by the momentum of the primary 
air flow. The recycled flue gas is used to convey the 
pulverized coal to the jet pump where mixing with the 
primary air takes place. Ignition occurs downstream of 
the jet mixing section. The recycled flue gas is at high 
temperature. When the pulverized coal is entrained, it 
is heated by conduction from the flue gas. The coal is 
pyrolyzed to a large extent before being mixed with the 
primary air. These pyrolysis products are the source of 
energy for the downstream flame. In this process, the 
fuel nitrogen associated with pyrolysis products can be 
converted to molecular nitrogen in the pyrolysis flame 
if the oxygen is held to substoichiometric concentra- 
tions based upon the burning species (pyrolysis prod- 
ucts and some char). Pyrolysis products combustion is 
believed to be the primary source of NO(sub x) emis- 
sions in coal combustors. Progress is described. 


414,106 


DE93040681/GAR PC A03/MF A01 
Westinghouse Electric Corp., Pittsburgh, PA. Science 
and Technology Center. 


March 1,1994 115 
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low emissions cleanup system for 


. M. A. Alvin, D. M. Bachovchin, W. C. 
" E. Smeltzer. 19 Jul 93, 40p DOE/MC/ 


“ye rept. 


Yang, and 
242: 7-3437 
Contract AC21-87MC24257 

Sponsored by Department of Energy, Washington, DC. 


The United States Department of Energy, Morgantown 
Energy Research Center (DOE/METC), is sponsoring 
the mt of direct coal-fired turbine power 
plants as part of their Heat Engines program. A major 
technical challenge remaining for the development of 
the direct coal-fired turbine is high-temperature com- 
bustion gas cleaning to meet environmental standards 
for sulfur oxides and particulate emissions, as well as 
to provide acceptable turbine life. The Westinghouse 
Electric Corporation, Science & Technology Center, is 
evaluating two Integrated Low Emissions Cleanup 
(ILEC) concepts that have been configured to meet 
this technical challenge: A baseline ceramic barrier 
filter ILEC concept, and a fluidized bed ILEC concept. 
These ILEC concepts simultaneously contro! sulfur, 
particulate, and alkali contaminants in the high-pres- 
sure combustion gases at turbine inlet temperatures 
up to 2300(degrees)F. This document reports the 
status of a program in the nineteenth quarter to devel- 
op this ILEC technology for direct coal-fired turbine 


power plants. 


R PC A03/MF A01 

Massachusetts Inst. of Tech., Cambridge. Dept. of 
Chemical E ing. 

of nitric oxide. 


Direct decomposition 

Quarterly technical progress report No. 7, April-- 
June 1993. 

M. Flytzani-Stephanopoulos. 1993, 11p DOE/PC/ 
91293-T3 

Contract FG22-91PC91293 

Sponsored by Department of Energy, Washington, DC. 


This project investigates a suitable catalyst system for 
direct NO decomposition in post-combustion gas 
streams. This process does not use a reductant, such 
as the ammonia used in Selective Catalytic Reduction 
(SCR) of NO(sub x) to nitrogen. Therefore, it is greatly 
simplified process basically ne ssing the flue 
gas through a catalytic converter. talysts are pre- 
pared by incorporating metal cations into zeolite sup- 
ports according to ion exchange procedures widely 
used in preparation of metai/zeolite catalysts. The 
catalysts of primary interest include copper, palladium, 
silver and nickel exchanged ZSM-5 catalysts. Particu- 
lar emphasis is given in this work on promoted Cu-ex- 
c zeolites, especially the catalyst system Mg/ 
Cu-ZSM-5 and a few others, which are promising for 
NO conversion to nitrogen at typical flue gas O(sub 2) 
and NO levels and over the ternperature range of 723-- 
873K. The effect of zeolite modification, copper ex- 

level and catalyst preparation conditions on 
the catalyst activity are studied in a packed-bed mi- 
croreactor. Temperature-programmed desorption 
(TPD) and reduction (TPR) experiments will be carried 
out in a thermogravimetric analyzer. Kinetic studies of 
NO and O(sub 2) interaction with catalysts over a wide 
temperature range as well as catalyst structural inves- 
tigations are planned. 


414,108 

DE93041246/GAR 

Radian Corp., Austin, TX. 
SO(sub 2) removal efficiency 

report, (1 April--30 June 1993). 

G. biytne. 15 Jul 93, 40p DOE/PC/91338-T4 

Contract AC22-92PC91338 

Sponsored by Department of Energy, Washington, DC. 


On the base program, testing was completed at the 
Tampa Electric Big Bend Station in November, 1992. 
The upgrade option tested was DBA additive. Project 
efforts primarily consisted of project management ac- 
tivities and ri . Review comments were received 
for the draft Technical Note that was submitted last 
quarter. A paper was prepared summarizing results 
from this site for presentation at the 1993 Control 
Symposium which is planned for August. For Option 1, 
at the Hoosier Energy Merom Station, results from an- 
other program co-funded by the Electric Power Re- 
search Institute (EPRI) and the Nationa! Rural Electric 
Cooperative Association are being combined with re- 
sults from DOE-funded testing. Three upgrade options 
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have been tested: DBA additive, sodium formate addi- 
tive, and high pH set point operation. All testing was 
completed by November, 1992. Project efforts during 
the current quarter were primarily in data reduction and 
reporting. The draft Technical Note for the Merom site 
was submitted in early April, and review comments 
were received in late May and early June. Option 2 in- 
volves testing at the tern Electric Power 
Company Pirkey Station. For this option, baseline test- 
ing was conducted in February. The upgrade option 
scheduled to be tested at this site was sodium formate 
additive. However, based on interim results from other 
sites and feedback from the Tech Working 
Group for this project, it was decided to test both 
sodium formate and DBA additive at Pirkey. Parametric 
testing with DBA additive was conducted in March, and 
parametric testing with sodium formate was conducted 
in April. Based on the initial results from the parametric 
test series, DBA appeared to be the more attractive 
upgrade option for this site. Consequently, a DBA addi- 
tive consumption test was conducted in May. Option 3 
and 4 are discussed briefly. 


414,109 
DE93041247/GAR PC A03/MF A01 
Southern Research Inst., Birmingham, AL. 

Fundamental mechanisms in gas conditioning. 
Quarterly report, April 1993--June 1993. 
ab ed rept. 

Snyder. 13 Jul 93, 11p DOE/PC/90365-T11 

Contract AC22-91PC90365 
Sponsored by Department of Energy, Washington, DC. 


The experiments we have been performing are primari- 
ly designed to define the extent to which water affects 
key properties of ashes, powders, and mixtures of sor- 
bents and ashes. We have included selected data 
from prior quarterly reports in this report for the sake of 
completeness, and for comparisons with newly-ac- 
quired data. In several places in this report samples 
are referred to by their identification (SID) numbers. 
Table | provides a brief description of all the samples 
we have used in this project along with their SID num- 
bers. As suggested by our literature review, our data 
indicate that water adsorption depends on particle 
morphology and surface chemistry. Our recent labora- 
tory efforts were primarily directed toward the determi- 
nation of the effects of adsorbed water on the tensile 
and cohesive strengths of powders, the development 
of apparatus for SO(sub 3) and organosiloxane condi- 
tioning, and the conditioning of powders and ashes 
with organosiloxane. 


414,110 
DE93041264/GAR PC A03/MF A01 
Clark Atlanta Univ., GA. 

Alternative formulations of r: bie flue gas 
cleanup Catalysts. Progress report, March 1, 1993-- 
May 31, 1993. 

M. B. Mitchell. 1993, 11p DOE/PC/90292-T11 
Contract FG22-90PC90292 

Sponsored by Department of Energy, Washington, DC. 


We have begun preparing a new series of promoted 
aluminas with the aim of characterizing their structure 
and activity towards SO(sub 2) adsorption. We have 
prepared aluminas impregnated with copper acetyla- 
cetonate, calcium acetylacetonate, and sodium meth- 
oxide. The acetylacetonate precursors were chosen 
because they are both bis complexes and should give 
results similar to those which we have observed for 
magnesium acetylacetonate on alumina, that is a pre- 
dictable increase in SO(sub 2) adsorption as a function 
of metal loading. Also, copper oxide on alumina is a 
well-known flue gas cleanup catalyst and the proper- 
ties of this material prepared using our impregnation 
techniques should be illuminating. Sodium methoxide 
was chosen as a precursor for sodium impregnated 
alumina because the sodium acetylacetonate is more 
ionic than lithium acetylacetonate. In earlier reports we 
have shown that the ionic nature of the lithium acetyla- 
cetonate precursor gives rise to sorbents which yield 
adsorption results which are difficult to rationalize with 
a well-dispersed lithium sorbent. It was our feeling that 
trying to effect an exchange reaction between surface 
hydroxyl  arves and the sodium methoxide, yielding a 
surface Na-O-Al and methanol, would have a greater 
chance for creating a welidispersed sodium layer on 
the surface than would using a sodium methoxide pre- 
cursor. 


414,111 
DE93041330/GAR 
ICF Resources, Inc., Fairfax, VA. 


PC A04/MF A01 


Effects of air J me regulations on the US refin- 
ing industry. Task 3. 

Jun 89, 58p DOE/FE/61679-T23 

Contract ACO1-88FE61679 

Sponsored by Department of Energy, Washington, DC. 


Numerous air pollution regulations affecting petroleum 
refineries recently have been promulgated, have been 
proposed, or are under consideration at the federal, 
state, and local level. As shown in Figure ES-1, all of 
these environmental regulations are intended to take 
effect over the relatively short time period from 1989 
through 1995. In the aggregate these regulatory activi- 
ties have significant implications for the US refining in- 
dustry and the Nation, including: Major investment re- 
quirements; changes in industry profitability; potential 
closure of some refineries; and potential changes in 
crude oil or product import dependence. At issue is 
whether the cumulative effect of these regulations 
could so adversely affect the US refining industry that 
US national security would be affected. In addition to 
the regulations outlined in Figure ES-1, President Bush 
recently presented a major new plan to improve the 
nation’s air quality. The aspects of the President's plan 
that could strongly affect US refineries are summa- 
rized below. 


414,112 

DE93041333/GAR 

ICF Resources, Inc., Fairfax, VA. 
Potential impact of proposed hazardous air pollut- 
ant legislation on the US refining industry. Final 
report, Task 9. 

Progress rept. 

Nov 89, 63p DOE/FE/61679-T26 

Contract ACO1-88FE61679 

Sponsored by Department of Energy, Washington, DC. 
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The Administration has recently submitted a Clean Air 
Act Bill to Congress which would significantly modify 
the regulatory treatment of industrial hazardous air pol- 
lutants (air toxics). The adverse economic impacts of 
this legislation on the petroleum refining industry could 
be substantial. Depending on how EPA interprets the 
legislative language, the capital costs of compliance 
for the proposed bill could range from $1.3 to $15.0 
billion. At the upper end of the range, costs of this 
order of magnitude would be over 2.5 times larger than 
the combined estimated cost of EPAs gasoline volatili- 
ty (RVP) regulations and the proposed diese! sulfur 
content regulations. Potential compliance costs could 
be as much as $0.40 per barre! processed for large, 
complex refineries and as much as $0.50 per barrel for 
some small, simple refineries. For perspective, total re- 
fining costs, including a normal return on investment, 
are $4--5 per barrel. Because foreign refineries supply- 
ing the US will not be affected by the US air toxics 
regulations, US refineries may not be able to raise 
prices sufficiently to recover their compliance costs. 
For this reason, the air toxic legislation may put US 
refineries at an economic disadvantage relative to for- 
eign competitors. Even under the best petroleum prod- 
uct market conditions, costs of $0.40 to $0.50 per 
barrel processed could reduce US Gulf refiner cash 
operating margins by as much as 29 percent. Under 
less favorable market conditions, such as the mid-80’s 
when refiners were losing money, the hazardous air 
pollutant regulations could greatly increase US refiner 
operating losses and potentially lead to closure of 
some marginal refineries. 


414,113 

DE93516654/GAR PC A04/MF A01 

Miljoestyreisen, Copenhagen (Denmark). 

erering af CF CFC-koelemidier. Rapport 1. Regen- 
FC (R12) og brug af regenereret 

CFC til koeleformaal. (Re ition systems - CFC 


refrigerants. Report 1. Regeneration of CFC (R12) 
and reuse of regenerated CFC for refrigerating 


eae. 
H. C. Aagaard. 1990, 58p NEI-DK-1252 
Danish. 


The report describes the method of procedure for col- 
lection and regeneration of chiorofluorocarbon (CFC) 
12 refrigerants, as well as discusses the results of 
chemical analyses of both polluted and regenerated 
CFC samples. The samples were collected in new, 
clean refrigerant cylinders from an industrial plant, a 
commercial and domestic plant, a domestic plant, a 
new CFC 12 and a commercial plant. The results show 
that four of the samples contained “‘other refrigerants” 
than R 12, and that these were not removed during 
regeneration. The mix (content of other refrigerants) 





was varying - from quite small quantities, 10-100 ppm 
to just under 4 vol. %. This mix was transferred direct- 
ly. Calculations of the “decoction latitude” were car- 
ried out. It is suggested that requirements for the “mix” 
content must be relaxed, for example corresponding to 
a “decoction latitude” of 1 K. Clear and uniform analy- 
sis methods must be set up. Action should be taken to 
draw up a standard designed for regenerated/ purified 
refrigerants, possibly for limited usage. It is also rec- 
ommended that requirements should be made r —— 
ing the purity of the recycled cylinder system, and that 
information should be available on the contents of the 
refrigerant gathered. Special attention must be paid to 
conditions such as the content of: water, oil, atmos- 
pheric air, large amounts of solid particles (sedimenta- 
tion, etc.), damage from short circuiting, including acid 
formation, copper and iron oxides and possible pres- 
ence of other types of refrigerants. A gas chromato- 
graphic test will be necessary. (AB) 


414,114 
DE94702027/GAR PC A05/MF A01 
Nordisk Gasteknisk Center, Hoershoim (Denmark). 
Reduktion af NO(sub x)-emission fra na ifyr- 
ede industrikedier. (Reduction of NO(sub x) emis- 
sion from natural-gas fired industrial boilers). 
J. Wit, O. H. Madsen, and P. Pedersen. Jul 93, 93p 
ane ISBN 87-89309-99-5 

anish. 


The analysis and market surveys presented in this 
report have shown that significant reductions of the 
NO(sub x) emission from traditional gas-fired industrial 
boilers can be obtained. A number of different NO(sub 
x) reduction methods has been developed during the 
last decade and some of these are now commercially 
available. In most cases the boiler-owner does not 
benefit from installing Low-NO(sub x) burners when 
compared to the traditional types. In Sweden a NO(sub 
x) taxation was introduced in 1992. Emission can be 
determined from on-line measurements or based on 
the official (high) emission factors. A number of 
NO(sub x) reducing technologies for medium sized in- 
dustrial boilers are presented including water injection, 
low pressure steam injection, improved operation con- 
trol, flue gas recirculation and low-NO(sub x) burner 
technology. None of the methods described is superior 
to the others in all situations. The choice must be 
taken depending on the actual technical, financial and 
operational circumstances. A number of methods pre- 
sented have a full load NO(sub x) emission in the 
range of 20-30 mg/M4J. This is approximately half the 
emission from the better part of traditional industrial 
gas burners. These low emissions are superior com- 
pared to the NO(sub x) emission from most other fossil 
fuels. A study at a 25 MW Swedish steam boiler plant 
is presented. Equipment offered by various burner sup- 
pliers showed competent to decrease the NO(sub x) 
emissions from the plant up to approx. 60% with 
simple payback time from 1-3 years, due to the re- 
duced NO(sub x) charge. (AB) (31 refs.) 


414,115 
DE94702149/GAR PC A09/MF A02 
Trondheim Univ. (Norway). 

Deposition webne Sey heey moped atmospheric 
pollutants in ay and elucidation of a 
method for nr their potential effect on soil 
acidification and regional element mobility in 
forest soils. 

Thesis. 

C. E. Amundsen. Apr 93, 182p NEI-NO-366, ISBN 
82-90896-06-9 


Deposition of long range transported atmospheric air 
pollutants includes — components trace 
elements and acidifying fr Compounds. This thesis 
deals with deposition of these pollutants in southern 
Norway and how the acidity of the precipiation influ- 
ences element mobility in soils. A laboratory method 
for investigating acid induced mobility of different ele- 
ments in soils is elucidated. The usefulness of this 
method for predicting soil sensitivity to acidification is 
investigated. Deposition of long range atmospheric 
transported heavy metals and sulfur compounds has 
declined in the period from 1978-89 to 1985-86. Air tra- 
jectory data and sector analysis indicate that the emis- 
sions have been reduced less in eastern parts of 
Europe than in western parts. During episodes greatly 
elevated concentrations of pollutants are observed. A 
few such episodes may contribute substantially to the 
total deposition of trace elements and oxidized sulfur 
compounds. The potential mobility of trace elements in 
soils is investigated by a batch extraction procedure 
involving suspending soil samples in H(sub 2)O and 
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sulfuric acid at pH 4 and 3. The ability of H(sup +) to 
mobilize elements in different soil horizones, the H(sup 
+) retention, and the dilution effects resulting from the 
applied extraction procedure are discussed. The batch 
extraction procedure offers considerable advantages 
compared to other methods used to predict sensitivity 
to soil acidification: Firstly, it allows a direct measure of 
soil response to an acidic input. Secondly, due to its 
rapid performance and low cost, it permits analysis of a 
large number of samples, thereby providing high geo- 
graphic resolution. 172 refs., 31 figs., 23 tabs. 


414,116 


DE94702166/GAR PC A03/MF A01 
Stockholm Environment Inst. (Sweden). 

National greenhouse gas accounts: Current an- 
thropogenic sources and sinks. 

S. Subak, P. Raskin, and D. Hippel. 1992, 37p NEI- 
SE-121, ISBN 91-88116-52-2 


This study provides spatially disaggregated estimates 
of greenhouse gas emissions trom the major anthro- 
pogenic sources for 145 countries. The data compila- 
tion is comprehensive in approach, including emis- 
sions from CO, CH(sub 4), N(sub 2)O and ten halocar- 
bons, in addition to CO(sub 2). The sources include 
emissions from fossil fuel production and use, cement 
production, halocarbons, landfills, land use changes, 
biomass burning, rice and livestock production and fer- 
tilizer consumption. The approach used to derive these 
estimates corresponds closely with the simple meth- 
— proposed by the Greenhouse Gas Emis- 
sions Task Force of the Intergovernmental Panel on 
Climate Change. The inventory includes a new esti- 
mate of greenhouse gas emissions from fossil fuel 
combustion based principally on data from the Interna- 
tional Energy Agency. The research methodologies for 
estimating emissions from all sources is briefly de- 
scribed and compared with other recent studies in the 
literature. (112 refs.) 


414,117 


DE94702168/GAR PC A03/MF A01 
Stockholm Environment Inst. (Sweden). 
Accountability for climate change. 

S. Subak. Apr 90, 37p NEI-SE-123, ISBN 91-881 16- 
08-5 


Accounts of national pollutant emissions have been 
used in developing international agreements for the 
control of acid rain, CFCs, and other chemicals. This 
paper presents the first data collection of carbon re- 
lease from land clearing and fossil fuel consumption 
between 1860 and 1986 for 132 countries. The coun- 
tries were ranked according to national CO(sub 2) re- 
lease per nation, per capita, and per land area. Each 
ranking was performed for both current (mean 1980- 
1986) and cumulative (1860-1986) releases. Coun- 
tries’ rank order changed markedly depending on 
which accounting system is considered. Some devel- 
oping countries score relatively high ranks for all cur- 
rent accounts. The standard that held the industrial- 
ized countries most accountable was a per capita cri- 
teria based on cumulative CO(sub 2) release. A 
number of developing countries in the tropics have 
among the highest levels of CO(sub 2) production on a 
per capita basis. Since high ranking countries cut 
across traditional political lines of North, South, East 
and West on this question, coalitions could de 

from the pattern of traditional voting blocs. (28 refs.) 


414,118 


DE94702191/GAR PC A03/MF A01 
Swedish Environmental Research Inst., Goeteborg. 
Svenska maetnaet foer luft och nederboerd. (Mon- 
itoring network for air and precipitation measure- 
ments in Sweden). 

G. Loevblad. Jan 93, 33p IVL-B-1099 

Swedish. 


The report comprises a compilation of measurements 
now made in Sweden to follow up the concentrations 
of sulfur- and nitrogen compounds, and ozone, in air 
and precipitations. The compilation will serve as back- 
ground material in connection with a review of the na- 
tional PMK-program. (8 refs., 16 figs., 2 tabs.) 


414,119 


DE94702192/GAR PC A03/MF A01 
Swedish Environmental Research Inst., Goeteborg. 


414,122 
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Emission measurements from a urea-based SCR/ 
oxi catalytic NO(sub x)/HC exhaust gas treatment 
= on board a diesel powered passenger 


erry. 
D. Cooper, and K. Peterson. May 93, 36p IVL-B-1103 


A comprehensive series of emission measurements 
were performed by IVL, the Swedish Environmental 
Research Institute, to verify the performance of a 
diesel exhaust control system (NIXHAUST) on board 
the 1250 passenger ferry M/S Aurora of Helsingborg. 
The NIXHAUST system, primarily designed to reduce 
NO(sub x) and hydrocarbons, is by ABB 
Flaekt Marine AB and is based on both reduction and 
oxidation catalyst units in conjunction with urea injec- 
tions into the exhaust gas. The NIXHAUST system is 
installed after one of four 2.5 MW Waertsilae 6R32E 
medium speed diesel engines fuelled with low sulphur 
(<0.1%) marine diesel. Three measurement cam- 
paigns, each covering 1-3 days operation, were carried 
out after ca 800, 1200 and 6000 hours operating time 
of the NIXHAUST system. The results obtained and 
the subsequent data analysis show very high and con- 
sistent reductions of NO(sub x) and hydrocarbons 
(HC), without excessive or no increases of seco 

pollutants such as HCN, HCNO, NH(sub 3) and N(sub 
2)0, even during rapid transient load changes. This 
performance was maintained even after approx. 6000 
hours of operating service. (13 refs., 5 figs., 17 tabs.) 


414,120 


DE94702193/GAR PC A04/MF A01 


Swedish Environmental Research Inst., Lammhult. 
Luftf 


Deposition a 

E. Hallgren Larsson, and O. Westling. Jun 93, 61p 
IVL-B-1108 

Swedish. 


Results from regional monitoring data on deposition of 
mainly acidifying compounds, sulphur and nitrogen, 
from 1992 have been evaluated by IVL. Data from 
more than 70 locations, spread throughout nine coun- 
ties in southern Sweden are incl . The investiga- 
tions have been initiated by various air quality protec- 
tion associations, regional forest- and environmental 
authorities. They include a base programme with wet 
deposition on open fields and deposition in forest 
stands (throughfall) which consists of both wet and dry 
deposition. The effects of deposition are described by 
the chemistry of soil water which has passed the v 
tative zone of the soils. The purpose of this monitoring 
programme is to describe status, regional variations 
and long-term effects of acid deposition. Results can 
be used as foundation of environmental policy, such as 
critical loads, and planning of regional abatement. (3 
refs., 36 figs., 3 tabs.) 


414,121 

DE94702195/GAR PC A03/MF A01 

Swedish Environmental Research Inst., Goeteborg. 

Mercury in the atmosphere. Emissions, transfor- 
mations, deposition and effects. 

J. Munthe. 1993, 28p IVL-B-1110 


Mercury is involved in a whole chain of environmental 
transformations where the physical and chemical 
properties of mercury is changed, which makes it ex- 
ceedingly difficult to follow the pathways of mercury 
from emission source to ultimate sinks. Knowledge 
about the atmospheric turnover of mercury is impor- 
tant for the assessment of various atmospheric mercu- 
ty deposition scenarios and the subsequent environ- 
mental impact of the mercury load on terrestrial and 
aquatic ecosystems. The development of tools for 
sampling and analysis of atmospheric mercury has led 
to a great increase in the knowledge of the occurrence 
of mercury in air and precipitation. Considerable 
progress has also been made for understanding the 
dynamics of mercury as an atmospheric pollutant, i.e. 
the relationship between emissions and deposition. 
This report was prepared as a background document 
for the first Workshop on Emission and Modelling of 
Persistent og Pollutants and Heavy Metals - held 
in Durham, NC, USA, May 6-7, 1993. The intention was 
to summarize the current knowledge of mercury in the 
environment with emphasis on atmospheric chemistry, 
modelling and deposition of mercury. (112 refs., 9 
tabs.) 


414,122 


DE94702199/GAR PC A06/MF A02 


March 1, 1994 117 
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Air Pollution & Control 


Stiftelsen foer Vaermeteknisk Forskning, Stockholm 


gain experiences from their operation. Informa- 
been collected from 318 instruments installed 
. The boilers in the study are mostly 
the fee on NO(sub x) emissions, in- 
s well as boilers producing district 
ond uty boilers. Approximately 80-90% of 
are covered in the report. (41 figs., 7 
tabs.) Figs. and tabs. with english text 


PC A03/MF A01 
Stiftelsen foer Vaermeteknisk Forskning, Stockholm 
(Sweden). 
—- x}-reduktion av gaser fraan 
genom 


combination fuel). 
A. Nordin, and L. Eriksson. Apr 93, 41p SVF-466 
Swedish. 


By combining gas turbines or diesel engines with grate 
or fluidized bed boilers the nitrogen oxides from the 

may be reduced significantly. The conclusion 
of this report is that emissions of 100-200 mg NO(sub 
2)/MJ or even lower would be possible to reach with 
this kind of combined heat and power production. 
Future optimization studies in full scale are recom- 
mended. (32 refs., 15 figs., 4 tabs.) Figs. and tabs. with 
english text 


414,124 

DE94702204/GAR PC A07/MF A02 
Lund Univ. (Sweden). Dept. of Production and Materi- 
als Engineering. 

Numerical determination of the interaction be- 
tween a coe and a particie carried by a fluid. 
B. - 4 May 92, 136p 


An industrial scrubber is used to remove particles 
(smoke) by am by eens water droplets into the exhaust 

he droplets act as collectors for the 
ean tides The efficiency of the process is a 
function of the particle size, the flow velocity, and the 
electrostatic charges. This paper describes a numeri- 
cal method by which the paths of particles around a 
collector is calculated numerically for any flow velocity. 
Starting from known solutions of Navier-Stoke’s equa- 
tion at discrete points, an interpolating surface based 
on bicubic patch elements is used in order to control 
the boundary conditions. The numerical stability of the 
adaptive iteration has been improved by a modification 
of the Runge-Kutta acceptance level. isons to 
results known from the literature show very good 
agreement for as well Stoke’s flow (Re=1) as for po- 
tential flow (Re = 100). If the collectors and the parti- 
cles are gi opposite electrostatic charges the col- 
lector will improve. This effect is more pro- 
nounced the smaller the particle sizes are. (7 refs., 36 


PC A03/MF A01 
i , Solna. 
fraan husdjur. (éreenhouse 


pee from ). 
. Murphy. 1992, 35p SNV-4144, ISBN 91-620-4144- 
4 


Swedish. Basic facts to SNV--4120. 


The total methane emission from ruminants in Sweden 
1992 is estimated to 156 ktons, to which should be 
added 5 ktons from manures. For year 2000, the emis- 
in saeher of ih cone and el due to a reduction of 
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While milk cows are responsible for half the emissions, 
they are at the same time the most effective, ex- 
pressed in weight unit food/unit methane. Estimates of 
methane emission are also gi for wild ruminants 
like deer, moose and reindeer. (17 refs., 14 tabs.) 


414,126 
N94-13707/2/GAR PC A01/MF AO1 
poe ge Ag Inst. for Research in Environmental Sci- 


the Partitioning of Reactive Odd Nitro- 
ie NO, and Other ty 


Final Report, 1 May 1991 - 30 Sep. 1992. 

S. R. Kawa. 1992, 4p NAS 1.26:194305, NASA-CR- 
194305 

Contract NAGW-2586 


The objective of this research was to gain a more thor- 
ough understanding of the atmoepher 

which control the partitioning of 

active <r (NO(y)) reservoir in the lower strato- 
sphere. This unders' is crucial to predicti: NG 
ozone loss in the = ‘e. NO(y) is defined as 

+ NO2 + HNO3 + N + CIONO2 + HO2NO2 + 
NO3 + particulate nitrate. he research focuses on 
deriving the partitioning among these species usi 
the combined set of measurements from the NAS 
ER-2 aircraft during recent missions designed to study 
stratospheric ozone depletion. 


414,127 

N94-13821/1/GAR PC A03/MF AO1 
Norwegian Defence Research Establishment, Kjeller. 
Estimation of the Concentration Versus the Time 
Profile of Zinc Chloride Particies in Smoke Ciouds 
Generated by the Raufoss a/S Instantaneous 
Smoke RA-90 and DM-45 HC Smoke Generator. 
— 10 Feb 93, 12p FFI-93/6001, ETN-93- 


Possible hazards that may arise from the outdoor use 
of two smoke generating devices, specifically the DM- 
45 HC smoke generator and the recently developed 
RA-90 instantaneous smoke concept, are investigat- 
ed. To accomplish such a task, it is necessary to know 
the concentration versus time profiles of the most haz- 
ardous compound in the smoke clouds generated by 
these devices. The concentration of zinc chloride in 
clouds generated by RA-90 and DM-45 in two typical 
weather situations is estimated. The DM-45 HC smoke 
generator produces smoke with markedly higher maxi- 
mum concentrations of zinc chloride particles than the 
RA-90 instantaneous smoke t. The maximum 
time personnel may be exposed to the highest zinc 
— concentrations is also markedly longer for the 
-45. 


414,128 

Nod. 14103/3/GAR 

pe ca Na mee Co., Myrtle Se 
Problematic 


amen Sorbent Peace dang Case 


Final Report 
J. O. TI , and J. R. Akse. Jul 93, 52p NAS 
1.26:194354, URC-80436, NASA-CR-194354 


Contract NAS2-13714 


Thermally regenerable sorbent beds were demonstrat- 
ed to be a highly efficient means for removal of toxic 
airborne trace organic contaminants aboard space- 
craft. The utilization of the intrinsic weight savings 
available through this tech was not realized 
since many of the contaminants during ther- 
mal regeneration are poisons to the wa ny ay oxidizer 
or form highly toxic oxidation res ‘oducts in the Trace 
Contaminant Control System ). Included in this 
class of compounds are nitr , Sulfur, silicon, and 
halogen containing organics. catalytic reduction of 
these problematic contaminants using hydrogen at low 
ee (200-300 C) offers an auaste route for 
their destruction since the by-products of such reac- 
tions, hydrocarbons and inorganic gases, yt 
moved by existing technology. In addition, the catalytic 
oxidizer can be operated more efficiently due to the 
absence of potential poisons, and any posttreatment 
beds can be reduced in size. The incorporation of the 
catalyst within the sorbent bed further improves the 
system's efficiency. The demonstration of this technol- 
Bede hk Bde. geome 
for future NASA missions and can be used in 
more conventional settings to efficiently remove envi- 
ronmental poilutants. 


* A04/MF A01 


414,129 


N94-14217/1/GAR 
(Order as N94-14209/8/GAR, PC A17/MF 
A04) 
National Inst. for Resources and Environment, Ibaraki 


(Japan). 
IMG: Interferometric Monitor for Greenhouse 


Gases. 

R. imasu, T. Ogawa, H. Shimoda, and H. Kobayashi. 
31 Mar 93, 4p 

In Science and Tech Agency, Asia-Pacific Isy 
Conference, Volume 2 p 55-58. 


The instrumentation for, data processing and analysis 
of, and expected results of the Interferometric Monitor 
for Greenhouse Effect Gases (IMG) such as CO2, 
CH4, N20, and chiorofluorocarbons (CFC) to be car- 
ried onboard the Advanced Earth Observing Satellite 
(ADEOS), are outlined. The structure of the major opti- 
cal component of the IMG Michelson interferometer is 
shown in a picture of its Breadboard Model (BBM), and 
the detectability of changes in greenhouse gas con- 
centration by the IMG and an example of spectral irra- 
diance observed by the IMG BBM are shown. Methods 
applied to its data processing and analysis are dis- 
cussed. The expected results of IMG are discussed, 
and altitude-wise resolution functions for the measure- 
ments of temperature and water vapor for U.S. Stand- 
ard Atmosphere, an altitude-wise resolution, and an 
example of retrieved concentration of CH4 are shown. 


414,130 


N94-14230/4/GAR 
(Order as N94-14209/8/GAR, PC A17/MF 
A04) 
pon Univ. (Japan). Center for Climate System Re- 
search 
Effects of Anthropogenic Aerosols on Optical 
Thickness and Particle Size of Clouds. Part 1: Re- 


Algorithm. 
Z. Fengsheng, and T. Nakajima. 31 Mar 93, 6p 
In Science and Technology Agency, Asia-Pacific Isy 
Conference, Volume 2 p 111-116. 


The radiative calculation and its application of the ef- 
fects of anthropogenic aerosols on optical thickness 
and particle size of clouds are outlined. An algorithm 
for retrieval of the optical thickness and microphysics 
of aerosol clouds from the AVHRR (Advanced Very 
High Resolution Radiometer) image was developed. 
Application of this algorithm to the area nearby the 
Chinese east coast shows that the results of retrieved 
optical thickness and microphysics of aerosols and 
clouds are quite reasonable. Sensitivity to optical 
thickness and exponent of Junge size distribution, con- 
tour of the standard deviation, and example of re- 
trieved cloud optical thickness, effective radius, and 
geometric standard deviation are shown. 


414,131 


N94-14250/2/GAR 

(Order as N94-14209/8/GAR, PC A17/MF 

A04) 

Freie Univ., Berlin (Germany). inst. for Meteorology. 
Role of the Dynamics for the Deviation of the Total 
Ozone from the Long-Term Mean at the Edge of 
the Polar Vortex. 
K. Petzoldt. 31 Mar 93, 4p 
In Science and Technology Agency, Asia-Pacific Isy 
Conference, Volume 2 p 211-214. Sponsored by Bmft. 


Dynamic effects causing —* low ozone columns 
in winter during 14 years of the TOMS (Total Ozone 
Mapping Spectrometers) were investigated to sepa- 
rate them from the ozone variations measured during 
the EASOE (European Arctic Stratospheric Ozone Ex- 
periment), the aim of which is to measure chemical 
tracers responsible for possible ozone destruction at 
high altitudes. The unusual low ozone columns over 
Europe during the EASOE winter 1991 and 1992 were 
generated dynamically by a tropospheric blocking and 
strong wave activity in the middie stratosphere. The 
adiabatically cooling produced an elevated tropopause 
at the edge of the stratospheric vortex over Europe. 
Ozone was lifted by the adiabatic ascent and trans- 
ported to higher levels. For all cases of the period 
1979 to 92 when TOMS observed total values below 
225 DU over Europe, a similar dynamical situation was 
present with temperatures at the tropopause below - 
70 C together with 30 hPa temperatures below -82 C. 





414,132 
N94-14251/0/GAR 
(Order as N94-14209/8/GAR, PC A17/MF 


A04) 
Natural Environmental Research Council, Swindon 
(England). 
European Arctic Ozone Experiment: An Investiga- 
tion of Northern Hemisphere Ozone Depletion. 
R. A. Cox. 31 Mar 93, 5p 
In Science and Technology Agency, Asia-Pacific Isy 
Conference, Volume 2 p 215-219. 


Over the past year, new data has been gathered relat- 
ing to ozone depletion over the Northern Hemisphere. 
A major contribution to these data has come from the 
European Arctic Stratospheric Ozone Experiment 
(EASOE), a campaign built around measurements 
from aircraft, balloons, and remote sensing from the 
= conducted throughout the winter of 1991/92. 

his paper provides a description of the activities, a 
summary of some of the results, and an update on the 
situation regarding ozone depletion in the Northern 
Hemisphere. 


414,133 
N94-14253/6/GAR 

(Order as N94-14209/8/GAR, PC A17/MF 

A04) 

Institute of Atmospheric Physics, po? (China). 
New Evidences Supported the Wei Hypothesis 
About the Formation of the Antarctic Ozone Hole. 
D. Wei. 31 Mar 93, 5p 
In Science and Technology Agency, Asia-Pacific Isy 
Conference, Volume 2 p 224-228. 


Based on a great number of data analysis, a new hy- 
pothesis on the formation of the Antarctic ozone hole 
by the end of 1988 has been presented. This is basi- 
cally an ‘electrochemistry-dynamics’ model, and it is 
related to the solar charged particles emission in the 
11 year solar cycle and the Antarctic vortex. For short, 
some scientists call it the Wei hypothesis. In this 
report, some new evidences such as the trends of 
upper layer ozone and the Antarctic observations that 
support it are presented. 


414,134 
N94-14723/8/GAR PC A08/MF A02 
Cologne Univ. (Germany, F.R.). 

Bedeutung der Aerosole fuer den Ferntransport 
von Schadstoffen in der Troposphaere (impor- 
tance of Sprays for L Range Transport of 
Harmful Substances in the qacor: 

A. Koetz. 1991, 156p MITT-81, ETN-93-94383 

Text in German. 


Effects of aerosol phase in sulfate-nitrate-ammonium 
system on long range transport and deposition of 
sulfur and nitrogen in the troposphere are examined. 
Aerosol MARS (Model for an Aerosol Reacting 
System), which is based on thermodynamic concepts 
and allows aerosol composition to be calculated from 
relative humidity, sulfate formation rate in the gaseous 
phase and ammoniac and nitric acid concentrations, is 
described. Data about nitrogen and sulfur oxide emis- 
sions in Europe are presented using spatial distribution 
curves. A unidimensional model, which involves chem- 
ical reactions, emissions, deposition and vertical diffu- 
sion, was used for description of daily transport and 
vertical distribution of aerosol species; interactions be- 
tween gaseous phase and sprays were considered as 
relaxation to the concentrations given by the thermo- 
dynamic equilibrium between both phases. Numerical 
spreading simulations were carried out with the three 
dimensional Euler model CTM2 (Chemistry Transport 
Model), derived from regional acid deposition model, in 
order to depict chemical transformations, and dry and 
wet deposition of trace particles in the troposphere. 


414,135 

N94-15723/7/GAR PC A04/MF A01 
National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 

Prioritization Methodology for Chemical Replace- 
ment. 


W. Cruit, S. Schutzenhofer, B. Goldberg, and K. 
Everhart. Oct 93, 66p NAS 1.60:3421, M-732, NASA- 
TP-3421 

Sponsored by NASA, Washington. 


This project serves to define an appropriate methodol- 
ogy for effective prioritization of efforts required to de- 
velop replacement technologies mandated by im- 
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posed and forecast legislation. The methodology used 
is a semiquantitative approach derived from quality 
function deployment techniques (QFD Matrix). This 
methodology aims to weigh the full environmental, 
cost, safety, reliability, and programmatic implications 
of replacement technol development to allow ap- 
propriate identification of viable candidates and pro- 
grammatic alternatives. The results are being imple- 
mented as a guideline for consideration for current 
NASA propulsion systems. 


414,136 

PB94-107018/GAR PC A11/MF A03 
Environmental Protection Agency, Washington, DC. 
Office of Water. 
Regulatory Impact Assessment of Proposed Efflu- 
ent Guidelines and NESHAP for the Pulp, Paper, 
and Paperboard Industry. 

Final rept. 

Nov 93, 227p EPA/821/R-93/020 

See also PB94-107042. 


The report has been prepared to comply with Execu- 
tive Order 12866, which requires that federal agencies 
assess costs and benefits of each significant rule they 
propose or promulgate. The pulp and paper industry is 
the eighth largest manufacturing industry in the U.S. in 
terms of the value of goods shipped and third among 
the nondurables sector in sales. The products of this 
industry are used every day and involve many aspects 
of our lives. Approximately 200 companies are en- 
gaged in the manufacture of pulp, paper, and paper- 
board in the United States. These companies own and 
operate 565 facilities in 42 states. The pulp, paper, and 

rd industry is one of the largest users of 
water in the U.S.; because large quantities of water are 
used in making pulp and paper products, these mills 
recycle, treat and discharge large quantities of effluent 
water. The main cat S of aquatic pollutants found 
in pulp and paper mill effluent are conventional pollut- 
ants, such as biochemical oxygen demand (BOD), and 
toxic poliutants such as chlorinated compounds. Con- 
ventional pollution abatement in the U.S. paper indus- 
try has focused on reducing solids and BOD. 


414,137 

PB94-107059/GAR PC A07/MF A02 
DynCorp Viar, Inc., Reston, VA. Environmental Serv- 
ices Div. 

Analytical Methods for the Determination of Pollut- 
ants in Pulp and Paper Industry Wastewater. 

Oct 93, 145p EPA/821/R-93/017 

Contract EPA-68-C3-0337 

Sponsored by Environmental Protection Agency, 
Washington, DC. Office of Water. 


The U.S. Environmental Protection Agency (EPA) is 
proposing effluent limitations guidelines and standards 
for promulgation at 40 CFR Part 430 for the Pulp, 
Paper, and Paperboard industrial category to control 
the discharge of pollutants into surface waters of the 
United States in the report. The compendium of test 
procedures (methods) supports the proposal. The pur- 
pose of publishing the compendium is to provide a 
single source of methods that are unique to the pro- 
posed rule. These methods must be used for filing 
permit applications and for compliance monitoring 
under the National Pollutant Discharge Elimination 
System (NPDES) program. The compendium includes 
only those methods that are unique to the pulp and 
paper rule-making. 


414,138 

PB94-114402/GAR 

VIGYAN, Inc., Falls Church, VA. 
User’s Manual for the BLIS BBS. 


Final rept. 
J. E. Stei ald. Sep 93, 135p EPA/453/B-93/049 
Contract EPA-68-D0-0177 

Sponsored by Environmental Protection Agency, Re- 


search Triangle Park, NC. Control Technology Center. 


The document summarizes the functions of the RACT/ 
BACT/LAER Clearinghouse Information System 
(BLIS) bulletin board system currently located in the 
OAQPS Technology Transfer Network (OAQPS TTN). 
The manual includes information on how to conduct a 
search of the BLIS database, how to view the data, 
and how to download data to the users computer. The 
edition replaces the previous edition published in Sep- 
tember 1992 (PB93-122422). 
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PB94-114725/GAR PC A06/MF A02 


414,141 
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Environmental Protection Agency, Washington, DC. 
Office of Health and Environmental Assessment. 

Selection Criteria for Mathematical Models Used in 
Exposure Assessments: Atmospheric Dispersion 


is. 
D. E. Fields, J. F. Garrett, L. M. Hively, C. W. Miiler, 
and F. R. O’Donnell. Mar 93, 111p EPA/600/8-91/ 
038, OHEA-E-193 
Prepared in cooperation with Oak Ridge National Lab., 
TN., and Illinois Dept. of Nuclear Safety, Springfield. 


Before the U.S. Environmental Protection Agency 
issued its 1986 ‘Guidelines for Estimating Exposures’, 
it published proposed guidelines in the ‘Federal Regis- 
ter’ for public review and comment. The guidelines are 
intended to give risk analysts a basic framework and 
the tools they need to conduct human and nonhuman 
exposure assessments for specific pollutants. Four 
areas requiring further research were identified during 
the review process. One of the areas identified was the 
selection criteria for mathematical models used in ex- 
posure assessments. This document presents criteria 
for selecting the most appropriate mathematical 
model(s) to use in an exposure assessment related to 
air contamination. Part | contains general guidelines 
and principles for model selection and a step-by-step 
approach to identifying the appropriate model(s) to use 
in a specific application. Part |l presents assumptions, 
limitations, and uncertainties associated with Gaussian 
plume models; discusses dispersion coefficients typi- 
cally used in Gaussian models; and provides typical 
source parameters for hazardous waste management 
facilities. Part |Il characterizes indoor sources of emis- 
sions; describes the general mass-balance equation 
for indoor air quality, which incorporates the five major 
determinants of indoor pollutant levels; and discusses 
how dispersion models can be applied to model indoor 
air concentrations. 


414,140 

PB94-114741/GAR PC A09/MF A03 
— Environmental Corp., Research Triangle Park, 
NC. 

Evaluation of Simultaneous SO2/NOx Control 
Technolog —y.- 

Final rept. Oct 90-May 93. 

K. R. Bruce, and W. F. Hansen. Sep 93, 198p EPA/ 
600/R-93/188 

Contract EPA-68-DO-0141 

Sponsored by Environmental Protection Agency, Re- 
search Triangle Park, NC. Air and Energy Engineering 
Research Lab. 


The report at results of work concentrating on char- 
t 


acterizing three process operational parameters of a 
technology that combines sorbent injection and selec- 
tive non-catalytic reduction for simultaneous sulfur di- 
oxide/nitrogen oxide (SO2/NOx) removal from coal- 
fired industrial boilers: injection temperature, sorbent 
type, and reductant/pollutant stoichiometric ratio. Up 
to 80% reduction of SO2 and NOx at reactant/poilut- 
ant stoichiometric ratios of 2 and 1.5, respectively, was 
achieved. SO2 emission reductions from slurry injec- 
tion were enhanced moderately when compared with 
dry sorbent injection methods, possibly caused by sor- 
bent fracturing to smaller, more reactive particles. 
Emissions from ammonia (NH3) slip (unreacted nitro- 
= -based reducing agent) and nitrous oxide (N2O) 

ormation were reduced in comparison with other pub- 
lished results, while similar NOx reductions were ob- 
tained. 


414,141 

PB94-117652/GAR PC A03/MF A01 
Overseas Chinese Environmental Engineers and Sci- 
entists Association, Cleveland, OH. 

Overseas Chinese Environmental Engineers and 
Scientists Association (OCEESA Journal) Volume 
10, Number 3, October 1993. 

Y. T. Hung, C. T. Tien, and J. S. P. Whang. Oct 93, 
35p OCEESA/JL-93/1003 

See also PB92-124024. 


The Overseas Chinese Environmental Engineers and 
Scientists Association (OCEESA) contains the 
OCEESA News, OCEESA New England Chapter 
roster, and six technical papers. These papers include 
‘Method and apparatus for separation of toxic con- 
taminants’, by Lawrence Kong-Pu Wang and Mu-Hao 
Sung Wang; ‘Hazardous Materials Classification’, by 
Chien-Jo Yeh; ‘Technology Adaptation in Environmen- 
tal Protection’, by Ling Yuan Chen; ‘Strategy and Im- 
plementation ‘of Pollution Prevention in China and 
Taiwan’, by Thomas T. Shen’; 1993 North America 
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Chinese Academic Conference, Environmental Group 
Report’, by L. C. Chen, John C. P. Huai , Chiao-Hui 
Ouyang, and Y. R. Chen; and ‘Report on ‘ecture Trip 
to Xian Institute of Metallurgy and Construction Engi- 
neering, Xian Shaanxi, China’, by Yung-Tse Hung. 


414,142 
PB94-119229/GAR ot A06/MF A02 
Midwest Research Inst., Kansas City, MO 

Guidance Document for Testing and Permitting 
Sewage Sludge incinerators. Revised Draft Final 


Report. 

21 Sep 90, 111p 

Contract EPA-68-03-3533 

Prepared in cooperation with Dynamac Corp., Rock- 
ville, MD. Sponsored by Environmental Protection 
Agency, Washington, DC. Office of Water. 


The document provides practical guidance for the test- 
ing and permitting of sewage incinerators under 
— being prepeeee under the Clean Water 
for use by the organizations that own 

incinerators and control agency 


a operate si 
and state), the document provides 


permit writers (EP. 


guidance for testing, monitoring, and evaluating the 
sludge incinerators in con- 
junction with pr rules published in the Federal 
Register on February 6, 1989 (PB91-168526). 


performance of sew 
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PB94-120813/GAR PC A07/MF A02 

Environmental Protection Agency, Research Triangle 

Park, NC. Office of Air Quality eee and Standards. 
Document for National Stand- 


Enabling 
ards for Coke Oven Batteries (40 CFR Part 63, Sub- 


gnew, and R. Huntley. Nov 93, 140p EPA/453/ 
R-93/052 


The U.S. Environmental Protection (EPA) pro- 
muilgated national emission standards for the control 
of emissions from all existing and new coke oven bat- 
teries. The document serves to assist enforcement 
and permitting personnel in EPA and State or local air 
with implementing the regu- 
ing to questions and comments on 

the rule and its requirements. 


414,144 
PB94-120979/GAR PC A06/MF A02 
Environmental Protection , Research Triangle 
Park, NC. Office of Air a Planning and Standards. 
Enabling Guidance for the implementation of 40 
CFR Part 63, E. Version 1. interim. 

a and S. Milliken. Nov 93, 117p EPA/453/R- 


The document is intended primarily for use by State 
and local agencies submi Subpart E applications 
as well as the EPA Regional es who will be proc- 

essing Subpart E applications. The first version should 
Clarihy typical questions ogee ding Subpart E imple- 
mentation, and should help facilitate the submittal and 
approval process. The comtant of the document is in- 
tended to supplement guidance provided in the rule- 
making entitled, ‘Approval of State Programs and Del- 
egation of Feceral Authorities’ (40 CFR Part 63, Sub- 
part E) by providing additional information regarding 
how to implement the rulemaking. 


414,145 
PB94-121258/GAR PC A05/MF A01 
—— Corp., Mountain View, CA. Environmental Sys- 
tems Div. 
Control of VOC — from Natural Gas Pipe- 
line . i -- shecaeaa Topical Report, 


990-January 199 
E. K. Chu. Jan 91, 78p GAl-90/0180 
Contract GRI-5083-25 1-0943 
See also PB87-179990 and PB88-225792. Sponsored 
by Gas Research Inst., Chicago, IL. 


The objective of the study was to develop information 
in support of the following areas: VOC control technol- 
ogy review for compressor station prime movers; As- 
sessment of VOC/NOx control tradeoff for natural gas 
compressor stations. The major emphasis of the study 
was in the first area--VOC control technology review. 
In the second part of the study, Acurex was tasked to 
provide a general review of existing methods for evalu- 
ating VOC emissions control for ozone abatement and 
to recommend a method for VOC/NOx control trade- 
off analysis. 
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PB94-121431/GAR PC A99/MF A06 
Environmental Protection Agency, Research Triangle 
Park, NC. Office of Air Quality Planning and Standards. 


Compilation of Air Factors. 
Volume 1. Stationary Point and Area Sources. Sup- 


plement F. 
Jul 93, 630p AP-42-SUPPL-F 
See also Suppiement E. PB93-157105. 


Contents: External Combustion Sources; Solid Waste 
Disposal; Stationary Internal Combustion Sources; 
Ev: ation Loss Sources; Chemical Process Indus- 
try; Food and Agricultural Industry; Metallurgical Indus- 
try; Mineral Products Industry; Petroleum Industry; 
Wood Products Industry; Miscellaneous Sources; and 
Storage of Organic Liquids. 


414,147 

PB94-122603/GAR PC A02/MF A01 
National Oceanic and Atmospheric Administration, Re- 
—_* riangle Park, NC. Atmospheric Sciences Mod- 
eling 


Regional Acid 
Deposition Mode! and whether Grid Size Can Ex- 


we Them. 

. L. Dannis, R. D. Cohn, and T. Odman. 1993, 6p 
EPA/600/A-93/277 

Contract EPA-68-D0-0095 

Presented at the Conference on Atmospheric Chemis- 
try, Nashville, TN., January 23-28, 1994. Prepared in 
cooperation with Analytical Sciences, Inc., Durham, 
NC., and MCNC, Research Triangle Park, NC. Informa- 
tion Tech ies Div. Sponsored by Environmental 
Protection Agency, Research Triangle Park, NC. At- 
mospheric Research and Exposure Assessment Lab. 


The photochemical process responsible for ozone for- 
mation is the oxidation of nitrogen oxides (NO and 
NO2), referred to as NOx, in the presence of nonmeth- 
ane hydrocarbons. In the process NOx is itself oxi- 
dized to more stable products such as HNO3 and per- 
oxyacetyl nitrate (PAN). New measurement capabili- 
ties (low concentrations and new species) are allowing 
us to gain an improved understanding of this nitrogen 
chemistry in the rural environment. An important ele- 
ment of the evaluation of regional models with r d 
to photochemistry is a comparison of the resultant 
species of the NOx oxidation process predicted by the 
model with the resultant species observed in the ‘real 
world.’ The dynamics are inferred from species con- 
centration relationships. 


PC NO1/MF NO1 

NERAC, Inc., Tolland, CT. 
Asbestos: Industrial Applications and Precautions. 
pe nab Engineering Database). Pe 
Published Sear . 
Dec 93, 72 citations minimum 
Updated with each order. Supersedes PB93-894293. 
Prepared in cooperation with Cambridge Scientific Ab- 

ington, DC. Sponsored in part x= Nation- 
al Technical Information Service, Springfield, V. 


The bibliography contains citations concerning the 

properties, industrial uses and federal regulation of as- 
bestos. The references explore advantages and disad- 
vantages associated with use of industrial robots in 
areas containing high concentrations of asbestos dust, 
the use of water as a Cutting tool to control the genera- 
tion of asbestos dust, and mental policies and 
attitudes relative to the and welfare of workers 
subjected to asbestos. Thermal insulation properties, 
wear characteristics, high temperature capabilities, 
use as a reinforcement in composite materials, and as- 
bestos substitutes are included. (Contains a minimum 
— a and includes a subject term index and 
title list. 


414,149 


GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 
Gas Scrubbers Used in Pollution Control. (Latest 
citations from the Ei Compendex*Plus database). 


Published ch®. 

Dec 93, 250 citations 

Updated with each order. PB93-862415. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 

The bibliography contains citations concerning particle 
and gas scrubbers used industrially to reduce and con- 


trol pollution emissions. Topics include design as- 
pects, performance evaluations, gas flow analyses, 
and pollutant chemistry. Pollution control of sulfur diox- 
ide, nitrogen oxides, carbon monoxide, carbon dioxide, 
hydr ns and particulates. (Contains 250 citations 
and includes a subject term index and title list.) 


414,150 

PB94-8608 14/GAR 
NERAC, Inc., Tolland, CT. 
Hydrogen Chioride and Hydrochioric Acid Air Pol- 
lution. (Latest citations from the Energy Science 
and Technology Database). 

Published Search®. 

Dec 93, 250 citations 

Updated with each order. Supersedes PB93-864221 
Prepared in cooperation with Department of Energy, 
Washington, DC. Sponsored in part by National Tech- 
nical Information Service, Springfield, VA. 

U.S. sales only. 


The bibliography contains citations concerning hydro- 
gen chloride (HCI) air pollutants and their sources of 
generation. The combustion of waste, particularly haz- 
ardous waste or medical waste, is of major concern. 
The effects on human, animal, and plant life are pre- 
sented. Instrumentation for the detection of hydrogen 
chloride and control techniques to limit or remove their 
emissions is discussed. (Contains 250 citations and in- 
cludes a subject term index and title list.) 
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PB94-86 1408/GAR 
NERAC, Inc., Tolland, CT. 
indoor Air Pollution: Health Effects. (Latest cita- 
tions from the Ei Compendex*Pius database). 
Published Search®). 

Dec 93, 144 citations minimum 

Updated with each order. Supersedes PB93-869717. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations concerning health 
hazards associated with indoor poilutants. Pollutants 
discussed include carbon dioxides, nitrogen oxides, 
Particulates, formaldehydes, carbon monoxides, 
paints, pesticides, solvents, smoke, sealants, soils, ad- 
hesives, aerosols, dusts, cleaners, and moisture. The 
citations address effects such as simple discomfort, 
sick building syndrome, Legionnaires’ disease, and 
cancer. (Contains a minimum of 144 citations and in- 
cludes a subject term index and titie list.) 
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PB94-861481/GAR 
NERAC, Inc., Tolland, CT. 
Flue Gases: Detection, Sampling, and Analysis. 
(Latest citations from the NTIS Bibliographic Data- 


base). 

Published Search®). 

Dec 93, 250 citations 

Updated with each order. Supersedes PB93-871242. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations concerning detec- 
tion, sampling, and analysis of combustion product flue 
gases within the stack and at the stack exit. Detection 
techniques for most types of possible pollutants, such 
as NOX, SO2, CO, volatile organics and particulates 
are included. Detector design technology is also con- 
sidered. (Contains 250 citations and includes a subject 
term index and title list.) 
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UK/IEA-CR/58/GAR PC$108.00 
a Energy Agency Coal Research, London 
(England). 

FGD Performance and Experience on Coai-Fired 
Plants. 

M. Takeshita, and H. Soud. Jul 93, 141p IEACR/58, 
ISBN-92-9029-217-2 


FGD technology has made considerable progress in 
terms of SO2 removal efficiency, reliability, and cap- 
ital/operating costs over this last decade - as SO2 
emission regulations have become more stringent 
throughout the world. The regulations have been 

generally on the best available technology. The 
report examines the performance and experience of 
state-of-the-art FGD systems available commercially, 
with special emphasis on the advanced wet limestone 
scrubber. It also focuses on how electric utilities have 
complied with stringent regulations. Reliability of FGD 





systems has been recently improved to over 99% 
through a better understanding of FGD chemistry and 
engineering. Capital and operating costs of the wet 
limestone scrubber has been reduced by 20-30% this 
decade - mainly as a result of simplification of the 
system configuration. This has also brought a consid- 
erable reduction in power consumption. The retrofit dif- 
ficulty factor is important in assessing the costs of ret- 
rofitting an existing power plant. The report also re- 
views the applicability, performance and cost-effec- 
tiveness of the alternative FGD systems such as spray 
dry scrubbers, sorbent injection, regenerable and com- 
bined SO2/NOx removal processes. (Copyright (c) IEA 
Coal Research 1993.) 
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DE93019464/GAR PC A02/MF A01 
Westinghouse Savannah River Co., Aiken, SC. 
Individual and population dose to users of the Sa- 
vannah River following K-Reactor tritium release. 
W. H. Carlton, and D. M. Hamby. 1992, 10p SRL- 
ETS-92-0061 

Contract ACO9-89SR 18035 

Sponsored by Department of Energy, Washington, DC. 


Approximately 5700 curies of tritium were released to 
Pen Branch between December 22, 1991 and Decem- 
ber 25, 1991. As expected, the tritiated water traveled 
through the Savannah River swamp to Steel Creek 
and the Savannah River. Elevated tritium concentra- 
tions in the river at Becks Ferry (Beaufort-Jasper) and 
Abercorn Creek (Port Wentworth) has caused some 
concern among downstream water users as to the 
amount of tritium available for uptake through the do- 
mestic drinking water supplies at the Beaufort-Jasper 
and Port Wentworth water treatment facilities. Radi- 
ation dose to the downstream drinking water popula- 
tion is estimated in this report. 


414,155 

DE93040388/GAR PC A03/MF A01 

Los Alamos National Lab., _—— 

in-place testing summa 
. P. Ortiz. 1989, 20p LA- "90. 90.4796 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 


Periodic evaluation of an air-cleaning system is neces- 
sary in order to establish a record of its current operat- 
ing condition. These evaluations along with Health 
Physics air sampling determine whether air-cleaning 
integrity is being maintained. The in-place test is con- 
ducted in most instances without disrupting plant oper- 
ations, and only if the systems failed the test would it 
become necessary to shut down. Testing is conducted 
on single and multi-stage filter systems and other filtra- 
tion devices using optical particle counters. The testing 
procedure requires that the filter system be challenged 
with a test aerosol having a heterodisperse size distri- 
bution in the submicrometer diameter range, 0.1 to 1.0 
micrometer. This type of testing is not to be confused 
with tests performed by the Quality Assurance Testing 
Stations, whose purpose is directed at filter efficiency. 
in-place testing of adsorber systems is required for 
several reasons: (1) chemical poisoning of the ad- 
sorbers by organic vapors; (2) settling of the charcoal 
in the bed due to vibration; and (3) installation defects. 
There are two methods of in-place testing of adsorber 
systems. The first method uses a fluorocarbon (Freon 
11 gas), the second method uses a radioactive gas 
(lodine or Methyl lodide). At Los Alamos, we use the 
Freon 11 method. This report presents the results of 
the 1989 tests, including the methods and procedures 
used in the testing and calibration of the particle 
counters and aerosol diluter systems. 
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PB94-117264/GAR PC A03/MF A01 
Michigan Dept. of Public Health, Lansing. 

Public Health Assessment for Sturgis weer 
Wells, Sturgis, St. Joseph County, Mi 
Region 5. CERCLIS No. MID980703011. 
Report. 

1 Nov 93, 50p 

See also Preliminary Report, PB90-107269. Spon- 
sored by Agency for Toxic Substances and Disease 
Registry, Atlanta, GA. 


The Sturgis Municipal Wells site was listed on the U.S. 
Environmental Protection Agency (U.S. EPA) National 
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Priorities List (NPL) in September 1984. In 1982, two of 
the four wells supplying the City of Sturgis municipal 
water system were found to be contaminated with 
trichloroethylene (TCE). Traces of TCE were also 
found in food products prepared in a plant whose wells 
were contaminated. Tetrachioroethylene (also called 
perchloroethylene or PCE) also was found in the origi- 
nal contaminated municipal wells. The contamination 
in the groundwater has been linked to two source 
areas: the site of a former woodworking and furniture 
manufacturing facility and a manufacturer of automo- 
tive electrical equipment. TCE, PCE, and other volatile 
organic compounds have been found in groundwater 
from monitoring wells within the 7. 2 in soil and 
soil gas from the source areas. The site currently 
poses an indeterminate public health hazard. Although 
there are no indications that exposure to contaminants 
is occurring at levels of health concern, there is no in- 
formation available on air concentrations either in the 
open or in basements. 


414,1 

PBS4-117306/GAR PC A03/MF A01 
New Jersey State Dept. of Health, Trenton. 

Public Health Assessment for Mannheim ae 
Dump, Galloway T Atlantic County, New 
Jersey, Region 2. CERC! No. NJD980654 180. 
Final rept. 


5 Nov 93, 36p 
See also PB90-137464. Sponsored by Agency for 
Toxic Substances and Disease Registry, Atlanta, GA. 


The Mannheim Avenue Dump Site is a former sand 
and gravel mine located on a 2-acre sand and gravel- 
covered clearing in a rural location within Galloway 
Township, Atlantic County, New Jersey. The principal 
contaminants associated with the site are trichloroeth- 
ene (TCE) and lead. Exposure to TCE is unlikely to 
result in adverse health effects. Periodic sampling of 
residential wells and monitoring wells located down- 
gradient is recommended. Human exposure to lead 
poses an indeterminate public health hazard. Human 
exposure to lead may have occurred or be occurring 
via ingestion of residential well water. Lead contamina- 
tion of residential water may not be site related. 


414,158 

PBS4-119302/GAR PC A03/MF AO1 
Connecticut Dept. of Health Services, Hartford. 

Public Health Assessment for Revere Textile 
Prints Corporation, Sterling, Windham County, 
Connecticut, Region 1. CERCLIS No. 
CTD004532610. 
Final rept. 

15 Nov 93, oy 
Sponsored by A 

ease Registry, Atlanta, G. 


The Revere Textiles Prints = is a U.S. Environmen- 
tal Protection Agency designated Superfund site in the 
town of Sterling, Connecticut. The site represents no 
apparent public health hazard for chemical contamina- 
tion. Some contamination of groundwater, soils, sur- 
face water and sediments have been detected howev- 
er no completed exposure pathways have been identi- 
fied and contaminant concentrations are low. Metals 
including antimoy, arsenic, copper, lead and vanadium 
have been detected in groundwater monitoring wells 
on site. Follow up sampling of monitoring wells ee 
method to reduce sampling generated particles in 
pan resulted in lower concentrations of all these 
metals. 
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PBS4-119443/GAR PC A04/MF A01 

New Jersey State Dept. of Health, Trenton. 

Public Health Assessment for Sayreville Landfill, 
, Middiesex County, New Jersey, Region 

2. CERCLIS No. NJD980505754. Final Report. 

16 Nov 93, 53p 

See also Preliminary Report, PB90-137639. Spon- 

sored by Agency for Toxic Substances and Disease 

Registry, Atlanta, GA. 


The Sayreville Landfill site, located in Middlesex 
County, New Jersey, was used primarily for the dispos- 
o of eae wastes from 1970 through 1977. Illegal 

of possibly hazardous materials allegedly oc- 
a ing active landfill operations and after landfill 
closure. Organic and inorganic compounds were found 
in on-site subsurface soil, ground water, surface water, 
and sediments at levels above public health assess- 
ment comparison values. The community is concerned 
about the safety of eating fish from the South River. 
The potential exists for past, present, and future expo- 


414,162 
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sure of local residents and workers to contaminated 
subsurface soil, nearby surface water, and sediments. 
The New Jersey Department of Health (NJDOH) has 
concluded that the site is an indeterminate public 
health hazard since insufficient data exist for all envi- 
ronmental media to which humans may be exposed. 
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PB94-119450/GAR PC A03/MF A0O1 


New Jersey State Dept. of Health, Trenton. 

Public Health Assessment for M and T Delisa Land- 

, Monmouth County, New 
LIS No. NJD085632164. 


fil, Ocean T 
Jersey, Region 2. CE! 
Final rept. 

15 Nov 93, 39p 
Sponsored by Agency for Toxic Substances and Dis- 
ease Registry, Atlanta, GA. 


The M&T Delisa Landfill site is situated in Ocean 
Township, Monmouth County, New Jersey. Limited 
metal contamination exists in the shallow aquifer at the 
site. Arsenic, chromium, and lead were detected in one 
downgradient shallow monitoring well sample at levels 
above public health assessment rison values. 
Volatile organic compounds (VOCs) were detected at 
outdoor gas vents, and in indoor air inside the Mall at 
levels usually found in most buildings. Community con- 
cerns include the potential health effects of fish con- 
sumption and the impact of the site on water quality 
and biota in Deal Lake. The site is not being consid- 
ered at this time for follow-up health activities. 


414,161 

PB94-122090/GAR PC A03/MF A01 
New York Univ. Medical Center, NY. Inst. of Environ- 
mental Medicine. 

Determination of the ~e Potential of In- 
haled Carbon Monoxide. 

Research rept. Oct 86-Dec 91. 

A. Penn. 01993, 38p HEI/RR- 57/93 

Sponsored by Health Effects Inst., Cambridge, MA. 


The effects of chronic exposure to moderate levels of 
carbon monoxide upon the augmentation of arterios- 
clerotic plaque development were investigated in a 
series of in vivo studies in the cockerel (young rooster). 
Three questions were posed: (1) Will inhaled carbon 
monoxide at levels of 50 to 200 parts per million (ppm) 
(two hours/day for 16 weeks) be sufficient to augment 
arteriosclerotic plaque-promoting agent. (2) Will the in- 
halation of 100 ppm carbon monoxide (two hours/day 
for 16 weeks), concomitant with the feeding of low 
levels (0.1%) of cholesterol, yield larger plaques than 
those obtained with either of these agents adminis- 
tered alone. (3) Will inhalation of 100 ppm carbon mon- 
oxide (two hours/day for 11 or 22 weeks), by cockerels 
in whom plaques have already appeared, further aug- 
ment plaque dev nt. Chronic inhalation of 
carbon monoxide at levels as high as 200 ppm did not 
affect augmentation of arteriosclerotic plaque devel- 
opment. When administered at the same time that 
plaque development was being promoted by choles- 
terol feeding, carbon monoxide had no further effect 
upon plaque development. When administered after 
either carcinogen-associated or diet-augmented in- 
creases in plaque size, carbon monoxide did not elicit 
further increases in plaque size. 


414,162 

PB94-122108/GAR PC A05/MF A01 
Harvard School of Public Health, Boston, MA. Dept. of 
Environmental Health. 

Nitrogen Dioxide and Respiratory iliness in Chil- 
dren. Part 1. Health Outcomes. Part 2. Assessment 
of Exposure to Nitrogen Dioxide. 

Research rept. 

J. M. Samet, W. E. Lambert, B. J. Ski , AH. 
Cushing, and W. C. Hunt. c1993, 89p HEI/RR-93/58 
Prepared in cooperation with New Mexico Univ., Albu- 
querque. Medical Center. Sponsored by Health Effects 
Inst., Cambridge, MA. 


Nitrogen dioxide, a common indoor and outdoor air 
pollutant, is a by-product of high-temperature combus- 
tion. Indoor levels of nitrogen dioxide are often higher 
than outdoor concentrations, especially in homes 
where there are unvented heating and cooking appli- 
ances that utilize natural gas, kerosene, coal, or wood. 
Such exposures are of concern because some studies 
suggest that children exposed to nitrogen dioxide have 
more respiratory illnesses than those who are not ex- 
posed. Al lh mild respiratory ilinesses in infants 
and young children are quite common, more serious 
illnesses can be life-threatening and might increase 
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the risk of developing iung disease later in life. The 
epidemiologic studies that have examined the role of 
nitrogen dioxide in childhood respiratory disease have 
produced inconsistent results, partly because of the 
difficulty of assessing exposures and measuring respi- 
ratory illness in a community setting. This study was 
conducted to address the limitations of previous stud- 
ies and to help resolve whether exposure to nitrogen 
dioxide increases the incidence or duration, or both, of 
respiratory iliness in infants. 


414,163 

PB94-122116/GAR 

Memorial Hospital, Pawtucket, RI. 
Noninvasive Methods for Measuring Ventilation in 
Mobile Part 1. Measurements of Ventila- 
tion in Freely Part 2. Assess- 
ment of Heart Rate as a Predictor of Ventilation. 
Research rept. Jul 89-Apr 92. 

P. D. McCool, J. M. Samet, W. E. Lambert, D. S. 
James, and C. M. Mermier. c1993, 78p HEI/RR-59/ 
93-PT-1, HEI/RR-59/93-PT-2 

Contract HEI-RFA-88-1 

Prepared in cooperation with New Mexico Univ., Albu- 
querque. Medical Center, and National Inst. for Occu- 
pational Safety and Health, Morgantown, WV. Spon- 
sored by Health Effects Inst., Cambridge, MA. 


Ventilation, a measure of the frequency and depth of 
breathing, is an important determinant of the amounts 
of indoor and outdoor air pollutants that enter the res- 
piratory tract. Increasing ventilation (for example, 
through exercise) increases the amounts, or doses, of 
inhaled air pollutants delivered to the respiratory tract. 
Such increases may influence the magnitude of ad- 
verse effects experienced by healthy individuals and 
by individuals particularly susceptible to the effects of 
air pollutants. Estimating doses of air pollutants is one 
facet of risk assessment, a quantitative approach for 
evaluating human health hazards from pollutants. The 
amount of a pollutant absorbed by or deposited in an 
exposed individual over a specific time period is re- 
ferred to as dose. To determine inhaled dose accu- 
rately, data about ventilation, ambient exposure condi- 
tions, and exposure duration are needed. Although ex- 
posure conditions and duration are relatively easy to 
determine, there are few ventilatory data for people 
moving freely at home or at work. This is because 
standard equipment for measuring ventilation is not 
readily movable and requires a mouthpiece or face 
mask. As a result, pollutant doses often have been es- 
timated from exposure conditions and duration alone. 
The health Effects Institute sponsored two studies to 
develop and test methods for measuring ventilation in 
freely mobile subjects. These noninvasive methods do 
not require a mouthpiece or face mask, both of which 
are recognized as contributors to ventilatory measure- 
ment errors. (Copyright (c) 1993 Health Effects Insti- 
tute.) 
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414,164 

PB94-86 1069/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

Fluoride in Drinking Water. (Latest citations from 
the enen Water Resources Abstracts Data- 
Published Search®. 

Dec 93, 92 citations minimum 

Prepared in cooperation with Office of Water Research 
and Technology, Washington, DC. Sponsored in part 
aaa Technical Information Service, Springfield, 


The bibliography contains citations concerning the 
fluoridation of drinking water and the natural occur- 
rence of fluorides in water supplies. Articles discuss 
fluoride pollution of surface and ground water, meth- 
ods of analysis for fluorides, techniques to remove 
fluorides from water, and fluoride toxicity. Citations 
also discuss fluoridation in terms of benefits and con- 
sequences for water systems. (Contains a minimum of 
- _ and includes a subject term index and title 
ist. 


Environmental Impact Statements 


414,165 

PB94-116555/GAR PC A14/MF A03 
Minerals Management Service, New Orleans, LA. Gulf 
of Mexico OCS Region. 


122 VOL. 94, No. 5 


Guif of Mexico Sales 147 and 150: Central and 
Western Planning Areas, Final Environmental 
a Statement. Volume 1. Sections | through 
Final rept. 

Nov 93, 315p OCS/EIS/EA/MMS-93-0065-VOL-1 
See also PB93-190304 and Volume 2, PB94-116563. 
Prepared in cooperation with Environmental Protection 
Agency, Washington, DC. 


The Final Environmental Impact Statement (EIS) 
covers the proposed 1994 Gulf of Mexico OCS oil and 
gas lease sales (Central Gulf of Mexico Sale 147 
(March 1994) and Western Gulf of Mexico Sale 150 
(August 1994)). The document includes the purpose 
and background of the pri actions, the alterna- 
tives, the description of the affected environment, and 
the potential environmental impacts of the proposed 
actions and alternatives. Proposed mitigating meas- 
ures and their effects are analyzed, in addition to po- 
tential cumulative impacts resulting from proposed ac- 
tivities. 


414,166 


PB94-116563/GAR PC A99/MF A06 


Minerals Management Service, New Orleans, LA. Gulf 
of Mexico OCS Regi 
Gulf of Mexico 


Western Planning 
Impact a Volume 2. Sections 


147 and 150: Central and 
Areas, Final Environmental 
IvV.D 


Final rept. 

Nov 93, 756p OCS/EIS/EA/MMS-93-0065-VOL-2 
See also PB93-190312 and Volume 1, PB94-116555. 
Prepared in cooperation with Environmental Protection 
Agency, Washington, DC. 


The report covers the following topics: Environmental 
consequences; Onshore scenario for future OCS oper- 
ations; Environmental impacts of the proposed actions 
and alternatives; and Consultation and Coordination. 
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414,167 
N94-15117/2/GAR PC A07/MF A02 
MCAT Inst., San Jose, CA. 

Dev of a Quiet Supersonic Wind Tunnel 
witha iogenic Adaptive Nozzie. 

Progress R L 

S. W. D. Wolf. Oct 93, 138p NAS 1.26:194548, 
MCAT-93-19, NASA-CR-194548 

Contract NCC2-604 

Original Contains Color Illustrations. 


The main objective of this work is to develop an interim 
Quiet (low-disturbance) supersonic wind tunnel for the 
NASA-Ames Fluid Mechanics Laboratory (FML). The 
main emphasis is to bring on-line a full-scale Mach 1.6 
tunnel as rapidly as possible to impact the NASA High 
Speed Research Program (HSRP). The development 
of a cryogenic adaptive nozzle and other sophisticated 
features of the tunnel will now happen later, after the 
full scale wind tunnel is in operation. The work under 
this contract for the period of this report can be sum- 
marized as follows: provide aerodynamic design re- 
quirements for the NASA-Ames Fluid Mechanics Lab- 
oratory (FML) Laminar Flow Supersonic Wind Tunnel 
(LFSWT); research design parameters for a unique 
Mach 1.6 drive system for the LFSWT using an 1/8th- 
scale Proof-of-Concept (PoC) supersonic wind tunnel; 
carry out boundary layer transition studies in PoC to 
aid the design of critical components of the LFSWT; 
appraise the State of the Art in quiet supersonic wind 
tunnel design; and help develop a supersonic research 
capability within the FML particularly in the areas of 
high speed transition measurements and schlieren 
techniques. The body of this annual report summarizes 
the work of the Principal Investigator. 


414,168 
PB94-861382/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

Aircraft Sonic Boom: Effects on Buildings. (Latest 
citations from the NTIS Bibliographic Database). 
Published Search®). 

Dec 93, 119 citations minimum 

Updated with each order. PB93-869691. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations concerning the ef- 
fects of sonic booms on buildings, structural compo- 
nents, forms, windows, and walls. Test-house investi- 
gations, damage analysis, and vibration response are 
included. Other topics contained in this Published 
Search range from theory to failure analysis. These 
topics cover overpressures as measured and simulat- 
ed, from various aircraft and space shuttle reentry con- 
figurations. Sonic boom propagation and effects on bi- 
ological forms, including human responses, are cited in 
a separate Published Search. (Contains a minimum of 
119 citations and includes a subject term index and 
title list.) 
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PB94-120136/GAR PC A03/MF A01 
Patuxent Wildlife Research Center, Laurel, MD. 
Diflubenzuron Hazards to Fish, Wildlife, and Inver- 
tebrates: A Synoptic Review. 

Technical rept. series. 

R. Eisler. Jun 92, 43p BIOLOGICAL-4, 
CONTAMINANT HAZARD REVIEWS-25 

See also PB84-177476. 


Diflubenzuron (1-(4-chlorophenyl)-3-(2,6- 
difluorobenzoyl)urea), also known as dimilin, is a 
potent broad-spectrum insect growth regulator that 
interferes with chitin synthesis at time of molting and is 
effective in controlling immature stages of insects. Di- 
flubenzuron was approved for domestic use in 1976 to 
control gypsy moth (Lymantria dispar), and in 1979 
against the cotton boll weevil (Anthonomus grandis). 
By 1989 this compound was also registered for do- 
mestic use against mosquitos, forest Lepidoptera, 
mushroom flies, and leaf-eating insect pests of citrus, 
woody ornamentals, vegetables, and fruit. Difluben- 
zuron seldom persists for more than a few days in soil 
and water. When used properly in forest management, 
it is unlikely to be leached into ground water from the 
application site. Degradation in water and soil is most 
rapid when small particle formulations are applied; 
microorganisms are abundant; and at elevated pH, 
temperature, and organic loading. Chemical and bio- 
logical processes initially yield 2,6-difluorobenzoic acid 
and 4-chlorophenylurea. 
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414,170 


AD-A272 507/5/GAR 

IIT Research Inst., Chicago, IL. 
ELF Communications System Ecological Monitor- 
ing Program. 

Summary rept. 1982-1991. 

M. M. Abromavage. Nov 92, 107p Rept no. IITRI- 
D06200-3 

Contract NO0039-88-C-0065 


PC A06/MF A02 


The U.S. Navy initiated an ecological monitoring pro- 
gram in 1982 as a part of its environmental quality pro- 
gram for its extremely low frequency (ELF) radio trans- 
mitting stations in Wisconsin and-Michigan. Investiga- 
tors have completed and reported work each year 
through 1991. This report describes 13 projects com- 
prising the ecological monitoring program and the find- 
ings through 1991. Studies in Wisconsin have been 
completed, with no indications that ecological reiation- 
ships have been influenced by electromagnetic fields 
produced by the ELF radio transmitter in that state. 
Studies in Michigan are continuing. Bioelectromagne- 
tics, Electromagnetic Fields, Ecology Studies, Environ- 
mental Research, Electrical Engineering, Extremely 
Low Frequency Fields. 


414,171 


DE93010170/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 





ning Pr s learned from the Hanford Mission Plan- 
r 

Stillwell, M. S. Madden, J. F. Keller, L. 
Posckonaae and A. Hesser. Feb 93, 14p PNL-SA- 
22046, CONF-930205-48 
Contract ACO06-76RL01830 
Waste management ‘93, Tucson, AZ (United States), 
28 Feb - 4 Mar 1993. Sponsored by Department of 
Energy, Washington, DC. 


This report describes the management activities and 
decision making processes involved in the Hanford 
Reservation remedial action activities. 


414,172 

DE93017656/GAR PC A01/MF A01 
Sandia National Labs., Albuquerque, NM. 

Analysis of releases due to drilling at the potential 
Yucca Mountain ~ wey 

R. W. Barnard. 1993, 4p SAND-93-1415C, CONF- 
931160-8 

Contract ACO4-76DP00789 

American Nuclear Society (ANS) winter meeti 
Francisco, CA (United States), 14-19 Nov 1993. 
sored by Department of Energy, Washington, DC. 


Human Instrusion into the potential repository at 
Yucca Mountain, Nevada, was modeled in the Total- 
System Performance Assessment ("TSPA-91”) re- 
cently completed for the Yucca Mountain Site Charac- 
terization Project Office of the DOE. The scenario 
model assumed that the repository would be penetrat- 
ed at random locations by a number of boreholes 
drilled using twentieth-century rotary drilling tech- 
niques. 


, San 


414,173 

DE93017656/GAR PC A02/MF A01 
Sandia National Labs., Albuquerque, NM. 
RADionuclide Transport, Removal, and Dose 
(RADTRAD) code. 

L. A. Miller, D. |. Chanin, and J. Lee. 1993, 8p SAND- 
93-1485C, CONF-931160-10 

Contract AC04-76DP00789 

American Nuclear Society (ANS) winter meeting, San 
Francisco, CA (United States), 14-19 Nov 1993. Spon- 
sored by Department of Energy, Washington, DC. 


The RADionuclide Transport, Removal, And Dose 
(RADTRAD) code is ned for US Nuclear Regula- 
tory Commission (USNRC) use to calculate the radio- 
logical consequences to the offsite population and to 
control room operators ae oe design-basis acci- 
dent at Light Water Reactor (LWR) power plants. This 
code utilizes updated reactor accident source terms 
published in draft NUREG-1465, “Accident Source 
Terms for Light-Water Nuclear Power Plants.” The 
code will track the transport of radionuclides as they 
are released from the reactor pressure vessel, travel 
through the primary containment and other buildings, 
and are released to the environment. As the radioac- 
tive material is transported through the primary con- 
tainment and other buildings, credit for several remov- 
al mechanisms may be taken including sprays, sup- 
pression pools, overlying pools, filters, and natural 
deposition. Simple models are available for these dif- 
ferent removal mechanisms that use, as input, infor- 
mation about the conditions in the plant and predict 
either a removal coefficient ((lambda)) or decontami- 
nation factor. The user may elect to use these models 
or input a single value for a removal coefficient or de- 
contamination factor. 


414,174 
DE93017897/GAR 
Westinghouse Electric 
Pretest 
waste. 
J. Johnson, H. Davis, P. E. Drez, and M. 
Devarakonda. 1991, 10p DOE/WIPP-90-039C, 
CONF-910270-76 

Contract AC04-86AL31950 

Waste mana: t ‘91, Tucson, AZ (United States), 
24 Feb - 1 1991. ee by Department of 
Energy, Washington, DC. 


The Waste Isolation Pilot Plant (WIPP) near Carisbad, 
New Mexico, is an underground repository orente CHAU) 
for the storage and disposal of transuranic (TRU) 
wastes from US Department of Energy (DOE) facilities 
across the country. The Performance Assessment 
(PA) studies for WIPP address compliance of the re- 
pository with applicable regulations, and include full- 
scale experiments to be performed at the WIPP site. 
These experiments are the bin-scale and alcove tests 


PC A02/MF A01 
Corp., Carisbad, NM. 
characterization of WIPP experimental 
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to be conducted by Sandia National Laboratories 
(SNL). Prior to conducting these experiments, the 
waste to be used in these tests needs to be character- 
ized to provide data on the initial conditions for these 
experiments. This characterization is referred to as the 
Pretest Characterization of WIPP Experimental Waste, 
and is also expected to provide input to other program- 
matic efforts related to waste characterization. The 
purpose of this paper is to describe the pretest waste 
characterization activities currently in progress for the 
WIPP bin-scale waste, and to discuss the program 
plan and specific analytical protocols being developed 
for this characterization. The relationship between dif- 
ferent programs and documents related to waste char- 
acterization efforts is also highlighted in this paper. 


414,175 


DE93017902/GAR | PC Caterer A01 


Air Mon- 


D. A. Hofer, and S. G. Clayton. 1991, 16p DOE/ 

WIPP-91-020C, CONF-9110344-12 

ae hae or an Monroeville, PA 
esti computer symposium, Moni ille, 

(United States), 21-22 Oct 1991. Sponsored by De- 

partment of Energy, Washington, DC 


The Waste Isolation Pilot Plant (WIPP) needed the ca- 
Pability to evaluate the performance of the Eberline 
Alpha Continuous Air Monitors (CAMs). An additional 
= was to characterize and document the Radon 

ickground activity at various locations above and 
below ground at the WIPP. A PC based data collection 
system was developed to continuously collect informa- 
tion used to evaluate the CAMs’ performance and doc- 
ument the ey of the Alpha monitoring program 
at the Wi To accomplish the stated objectives, 
Westinghouse Radiation Monitoring Ls erm Engi- 
neering modified an existing Eberline CAM supervision 
and control program to include real time data collec- 
tion. The paper will address the specific hardware re- 
quirements for program usage, the functional structure 
of the program, and the actions required for an opera- 
tor to generate graphical output. The utilization of the 
information generated and the future plans for the ex- 
pansion and networking of the data collection system 
also be presented. 


414,176 

DE93017916/GAR PC A03/MF AO1 
Westinghouse Electric Corp., Carlsbad, NM. 

WIPP waste acceptance criteria and transporta- 
tion system. 

C. F. Wu, T. R. Ward, and P. C. Gregory. 1991, 24p 
DOE/WIPP-91-033C, CONF-911268-3 

Contract ACO04-86AL31950 

CERS ‘91: Chinese experts radwaste symposium, 
Taipei (China), 17-18 Dec 1991. Sponsored by Depart- 
ment of Energy, Washington, DC. 


The Waste Isolation Pilot Plant (WIPP), located near 
aes New Mexico, USA, is a US Department of 

4 (DOE) facility designed as a permanent reposi- 

or transuranic wastes in the center of a 2,000- 
foct-thick salt bed situated 2,150 feet underground. 
Construction of the facility started in 1975, under a 
congressional act of site selection. In 1979, demon- 
stration of safe disposal at the WIPP was authorized by 
Public Law 96-164. The operational philosophy and 
practice at the facility are: (1) start clean -- stay clean, 
(2) meet or exceed regulatory requirements, and (3) 
control radiation exposure levels to as low as reason- 
ably achievable (ALARA). Strict safety measures must 
be taken in the areas of waste preparation, transporta- 
tion, and facility operation. 


414,177 

DE93017917/GAR ii eT ld A01 
Westinghouse Electric ., Carl |, NM. 
Simulation model for the WIPP transportation and 


. Sharif, 1 ippis, and D. Quinn. 1992, 2p DOE/ 
WIPP-91-037C, CONF-920307-100 
Contract AC04-86AL31950 
Waste it ‘92, Tucson, AZ (United States), 
1-5 Mar 1999. Sponsored by Department of Energy, 
Washington, DC. 
The United States Department of Energy’s (DOE's) 
Waste Isolation Pilot Plant (WIPP) is a first of its kind 
repository to demonstrate safe disposal of 
transuranic (TRU) waste in bedded salt 2150 feet un- 
derground. Contact-handied (CH) TRU waste, waste 
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with low beta or gamma emitting radionuclides that 
can be handled without protective clothing or addition- 
al shielding, will be transported to WIPP in Nuclear 
Regulatory Commission (NRC) certified containers 
known as TRUPACT-lIis. The TRUPACT-II is the cor- 
nerstone of a transportation system designed for ex- 
traordinarily safe transport of TRU waste from ten DOE 
production and research sites to WIPP. This paper de- 
scribes the complexities of the transportation system 
and discusses how a simulation model can be utilized 
as a tool to develop economical operating parameters 
for the system. 


414,178 


DE93017924/GAR PC A01/MF A01 
Westinghouse Electric Corp., Carisbad, NM. 
Alpha CAM filter particle collection pattern study 


S. G. Clayton, K. B. Stei ind T. D. 
Merkling. 1992, 2p DOE/WI 3.500, CONF- 
9207122-3 

Contract AC04-86AL31950 

The Fine Particle Society conference, Las V: 

(United States), 14 Jul 1992. 4 geen ty Dopor 
ment of Energy, Washington, DC. 


During a January 1991 Westi ae Internal Audit of 
the WIPP Radiological Air ing Program, an 
auditor observed that on an Eberline 2 Alpha-6A CAM 
filter, some particulate was deposited outside the 25 
mm diameter area that the filter is planned to use. 
Since the CAM uses a 25 mm diameter detector, this 
observation raised concern that the operational effi- 
ciency may be affected by the spread of filtrate. A 
(Eberline Aipha-6A) CAM particle collection pattern 
study was undertaken to determine if any int 
sensitivity loss resulted from the broai filtrate 
area and then to determine actions to improve per- 
formance if required. The results of this study provide 
documentation of the filtrate patterns on each of the 
Eberline Alpha-6A CAMs in use at the WIPP. In addi- 
tion, data is reported that shows the results of some 
changes to the CAM sampling system that appear to 
improve the edge definition of the collected material 
on the filter. An important conclusion is that the rela- 
tively small spread of filtrate is consistent from CAM to 
CAM and studies by Texas A&M show that the majority 
of respirable size particles are collected in the center 
of the 25 mm diameter pattern while the visible parti- 
cles that were deposited outside the pattern were of 
non-respirable size. Both this study and previous docu- 
mented studies indicate that the Eberline Alpha-6A 
CAM provides efficient sampling and measurement of 
airborne alpha emitting particles and that it helps meet 
WIPP commitment to “ALARA” in its radiation safety 
program. No charges in the Eberline Alpha-6A sam- 
— were found necessary as a result of this 
study. 


414,179 


DE93018185/GAR PC A03/MF A01 
Westinghouse Savannah River Co., Aiken, SC. 
Environmental restoration and decontamination & 
decommissioning safety documentation. Revision 
2. 


J. L. Hansen, L. H. Frauenholz, and N. R. Kerr. 18 
May 93, 50p WSRC-MS-93-064-Rev.2, CONF- 
9307117-1-Rev.2 

Contract ACO9-89SR18035 

Westi M and O subcommittee meeting, Seat- 
tle, WA (United States), 20-21 Jul 1993. Sponsored by 
Department of Energy, Washington, DC. 


This document presents recommendations of a work- 
ing group designated by the Environmental Restora- 
tion and Remediation (ER) and Decontamination and 
meremey , F seem subcommittees of the Wes- 
tinghouse M&O (Management and Operation) Nuclear 
Facility Safety Committee. A commonalty of approach 
to safety documentation specific to ER and D&D activi- 
ties was developed and is summarized below. Allow- 
ance for interpretative tolerance and documentation 
flexibility appropriate to the activity, graded for hazard 
category, duration, and complexity, was a primary con- 
sideration in development of this guidance. 


414,180 
DE93018734/GAR PC A02/MF A01 
Westinghouse Hanford Co., Richland, WA. 
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Glass meiter assembly for the Hanford Waste Vitri- 
fication Plant. 


A. E. Chen, A. Russell, K. R. Shah, and J. Kalia. Jan 
93, 8p WHC-SA-1807, CONF-930408-82 
Contract ACO6-87RL 10930 
International high-level radioactive waste mai - 
ment conference, Las Vegas, NV (United States), 25- 
29 Apr 1993. Sponsored by Department of Energy, 
Washington, DC. 
The Hanford Waste Vitrification Plant (HWVP) is de- 
signed to solidify high level radioactive waste by con- 
verting it into stable borosilicate after mixing with glass 
frit and water. The heart of this conversion process 
takes place in the glass melter. The life span of the 
existing meiter is limited by the possible premature fail- 
ure of the heater assembly, which is not remotely re- 
— in the riser and pour spout. A | of HWVP 
‘oject is to design remotely replaceal riser and 
pour spout heaters so that the useful life of the melter 
can be prolonged. The riser pour spout area is accessi- 
ble only by the canyon crane and impact wrench. It is 
also congested with ing frame members, serv- 
ice piping, electrode terminals, canister positioning 
arm and other various melter components. The visibili- 
ty is low and the accessibility is limited. The problem is 
further compounded by the extreme high temperature 
in the riser core and the electrical conductive nature of 
the molten glass that flows through it. 


414,181 

DE93018736/GAR PC A07/MF A02 
Westinghouse Hanford Co., Richland, WA. 

Hanford Waste Vitrification Plant Project Waste 
Form Qualification Program Plan. 

E. H. Randkiev. Jun 93, 146p WHC-EP-0522 
Contract ACO6-87RL 10930 

Sponsored by Department of Energy, Washington, DC 


The US Department of Energy has created a waste 
acceptance process to help guide the overall program 
for the disposal of high-level nuclear waste in a federal 
repository. This Waste Form Qualification Program 
Pian describes the hierarchy of strategies used by the 
Hanford Waste Vitrification Plant Project to satisfy the 
waste form qualification obligations of that waste ac- 
ceptance process. A description of the functional rela- 
tionship of the participants contributing to completing 
this objective is provided. The major activities, prod- 
ucts, providers, and associated scheduling for imple- 
menting the strategies also are presented. 


414,182 

DE93018737/GAR PC A06/MF A02 
Westinghouse Hanford Co., Richland, WA. 

Radionuclide air emissions report for the Hanford 

Site, calendar year 1992. 

L. P. Diediker, A. R. Johnson, K. Rhoads, D. L. 

on and J. K. Soldat. Jun 93, 112p DOE/RL-93- 


Contract ACO6-87RL 10930 
Sponsored by Department of Energy, Washington, DC. 


This report documents radionuclide air emissions from 
the Hanford Site in 1992 and the eon! effective 
dose equivalent to an member of the public. The report 
has been prepared and will be submitted in accord- 
ance with reporting requirements in the Code of Feder- 
al Regulations, Title 40, Protection of the Environment, 
Part 61, “National Emissions Standards for Hazardous 
Air Pollutants,” H, “National Emission Stand- 
ards for Emissions of Radionuclides Other than Radon 
from Department of Energy Facilities.” 


414,183 

DE93019145/GAR PC A02/MF A01 
Lawrence Livermore National Lab., CA. 

Mediated electrochemical oxidation of mixed 


wastes. 

Z. Chiba. Apr 93, 8p UCRL-JC-112669, CONF- 
930873-24 

Contract W- 7405-ENG-48 

International mixed waste symposium (2nd), Balti- 
more, MD (United States), 17-20 Aug 1993. Sponsored 
by Department of Energy, Washington, DC. 


The Mediated Electrochemical Oxidation (MEO) proc- 
ess was studied for destroying low-level combustible 
mixed wastes at Rocky Flats Plant. Tests were per- 
formed with non-radioactive surrogate materials: Trim- 
sol for contaminated cutting oils, and reagent 

cellulose for contaminated cellulosic wastes. Exten- 
sive testing was carried out on Trimsol in both small 
laboratory-scale apparatus and on a large-scale 
system incorporating an industrial-size electrochemi- 
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cal cell. Preliminary tests were also carried out in the 
small-scale system with cellulose. Operating and 
system parameters that were studied were: use of a 
silver-nitric acid versus a cobalt-sulfuric acid system, 
effect of electrolyte temperature, effect of acid con- 
centration, and effect of current density. Destruction 
and coulombic efficiencies were calculated using data 
obtained from continuous carbon dioxide monitors and 
total organic carbon (TOC) analysis of electrolyte sam- 
ples. For Trimsol, the best performance was achieved 
with the silver-nitrate system at high acid concentra- 
tions, temperatures, and current densities. Destruction 
efficiencies of 99% or greater, and coulombic efficien- 
cies up to 70% were obtained. For the cellulose, hi 
destruction efficiencies and reasonable coulombic effi- 
ciencies were obtained for both silver-nitrate and 
cobalt-sulfate systems. 


414,184 

DE93019491/GAR PC A02/MF A01 

Westinghouse Hanford Co., Richland, WA. 

Use of outdoor containments at Westinghouse 

Hanford y: 

R. L. Brown, and D. L. Sparks. Aug 93, 8p WHC-SA- 

2046, CONF-930896-3 

Contract ACO6-87RL 10930 

Annual conference and equipment exhibit of the Amer- 

ican Glovebox Society (7th), Seattle, WA (United 
States), 16-19 Aug 1993. Sponsored by Department of 

Energy, Washington, DC. 


This discussion describes the development and appli- 
cation of outdoor containments at Hanford Site Tank 
Farm facilities. Tank Farms is a huge facility, spread 
over the 200 East and 200 West Areas of the Hanford 
Site. Westinghouse Hanford Compan y operates the 
Tank Farms for the US Department of Energy. The op- 
eration and maintenance of this facility require routine 
access to underground storage tanks and above 
ground support structures. In the past, workers often 
accessed tanks and structures in the open, without 
containment. In general this approach worked; howev- 
er, it relied on the skill of our crafts and calm weather 
conditions. The current eyed environment and 
our increased focus on safety demand use of more 
stringent and reliable containment techniques. Histori- 
cally, the use of containments has been limited mostly 
to indoor activities which support radiological mainte- 
nance at facilities such as reactors and process facili- 
ties. Expanding the use of these containments to sup- 
port work at the Tank Farms and other outdoor activi- 
ties presents many challenges. Westinghouse Hanford 
is actively pursuing innovative solutions to issues of 
outdoor containments. The process of evaluating new 
containment solutions, and our lessons learned are 
described below. 


414,185 

DE93019496/GAR PC A15/MF A03 
Westinghouse Electric Corp., Carlsbad, NM. Waste 
Isolation Pilot Plant Project. 

Brine Sampling and Evaluation Program, 1990 


report. 

D. E. Deal, R. J. Abitz, J. Myers, J. B. Case, and M. 
L. Martin. Aug 91, 329p DOE/WIPP-91-036 

Contract ACO04-86AL31950 

Sponsored by Department of Energy, Washington, DC. 


The data presented in this report are the result of Brine 
Sampling and Evaluation Program (BSEP) activities at 
the Waste Isolation Pilot Plant (WIPP) during 1990. 
When excavations began in 1982, smali brine seep- 
ages (weeps) were observed on the walls. These brine 
occurrences were initially described as part of the Site 
Validation foo ap Brine studies were formalized in 
1985. The BSEP activities document and investigate 
the origins, hydraulic characteristics, extent, and com- 
position of brine occurrences in the Permian Salado 
Formation and seepage of that brine into the excava- 
tions at the WIPP. The brine chemistry is important be- 
cause it assists in unders g the origin of the brine 
and because it may affect chemical reactions 
in the buried waste after sealing the r The 
volume of brine and the hydrologic system that drives 
the brine seepage also need to be understood to 
assess the long-term performance of the r 
After more than eight years of observations (1982-- 
1990), no credible evidence exists to indicate that 
naturally occurring brine will seep into the 
WIPP excavations to be of practical concern. The de- 
tailed observations and analyses summarized herein 
and in previous BSEP reports confirm the evidence ap- 
parent during casual visits to the underground work- 
ings -- that the excavations are remarkably dry. 


414,186 


DE93019602/GAR 

Oak Ridge National Lab., TN. 

Guidance document for the preparation of waste 
it plans for the Environmental Restora- 

Gen eospem at Oak Ridge National Laboratory. 

Environmental Restoration Pr: 

C. Clark. Jul 93, 98p ORNL/ER-148 

Contract ACO5-840R21400 

Sponsored by Department of Energy, Washington, DC. 


PC A05/MF A02 


A project waste management (WM) pian is required for 
all Oak Ridge National Laboratory (ORNL) Environ- 
mental Restoration (ER) Program remedial investiga- 
tion, decommission and decontamination (D&D), and 
remedial action (RA) activities. The project WM pian 
describes the strategy for handling, packaging, treat- 
ing, transporting, characterizing, ~~ and/or dis- 

ing of waste produced as part of ORNL ER Pro- 
gram activities. The project WM plan also contains a 
strategy for ensuring worker and environmental pro- 
tection during WM activities. 


414,187 


DE93019729/GAR PC A07/MF A02 
Department of Energy, Las Vegas, NV. Yucca Moun- 
tain Site Characterization Project Office. 

Yucca Mountain Site Characterization Project 
Technical Data Cata' erly supplement). 

30 Jun 93, 127p DOE/RW-93019729 


The June 1, 1985, Department of Energy (DOE)/Nu- 
clear Regulatory Commission (NRC) Site-Specific Pro- 
cedural Agreement for Geologic Repository Site inves- 
tigation and Characterization Program requires the 
DOE to develop and maintain a catalog of data which 
will be updated and provided to the NRC at least quar- 
terly. This catalog is to include a description of the 
data; the time (date), place, and method of acquisition; 
and where it may be examined. The Yucca Mountain 
Site Characterization Project (YMP) Technical Data 
Catalog is published and distributed in accordance 
with the requirements of the Site-Specific Agreement. 
The YMP Technical Data Catalog is a report based on 
reference information contained in the YMP Automat- 
ed Technical Data Tracking System (ATDT). The refer- 
ence information is provided by Participants for data 
acquired or developed in support of the YMP. The 
Technical Data Catalog is updated quarterly and pub- 
lished in the month ym, the end of each quarter. 
A complete revision to the Catalog is published at the 
end of each fiscal year. Supplements to the end-of- 
year edition are published each quarter. These supple- 
ments provide information related to new data items 
not included in previous quarterly updates and data 
items affected by —— to previously published ref- 
erence information Technical Data Catalog, 
dated December 31, 1992, should be retained as the 
baseline document for the supplements until the end- 
al revision is published and distributed in October 
1 \ 
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DE93019730/GAR PC A03/MF A01 
Department of Energy, New York. Environmental 
Measurements Lab. 

intercomparison and ene ge of passive/ 
active radon and active radon progeny instru- 
ments and methods in North America. 

A. C. George, and K. W. Tu. Jun 93, 16p EML-554 


An intercomparison and intercalibration exercise for 
radon and radon progeny measurements made with 
active and passive instruments was held at EML from 
October 22--30,1992. Twenty-five participants submit- 
ted 96 passive integrating devices, eight active de- 
vices for radon, and seven a ices for po- 
tential alpha energy concentration (PAEC). In addition, 
40 grab samples for radon progeny analysis were 
taken by five groups that participated in person during 
the intercomparison. The results reported to EML indi- 
cate that the majority of the participants (70%) ob- 
tained mean results within 10% of the EML reference 
value. A\ lh the instruments used in this exercise 
are based on different principles of collection and de- 
tection, they all appear reliable. However, in some in- 
stances there seemed to be some minor problems 
with quality control and calibration bias. Also, the large 
counting errors for the PAEC experienced by some of 
the participants can be minimized by using higher sam- 
lek air flow rates without sacrificing instrument porta- 





414,189 

DE93019731/GAR PC A03/MF A01 
Department of Energy, New York. Environmental 
Measurements Lab. 

Radon intercomparisons at EML, April 1992 and 
November 1992. 

|. M. Fisenne, A. C. George, P. M. Perry, and H. W. 
Keller. Jul 93, 22p EML-555 

Sponsored by Department of Energy, Washington, DC. 


The Environmental Measurements Laboratory hosted 
two intercomparison exercises in Calendar Year 1992. 
Thirty-two groups, including US federal facilities, US 
Department of Energy’s Office of Health and Environ- 
mental Research contractors, national and state lab- 
oratories, and universities and foreign institutions, par- 
ticipated in these exercises. The majority of the partici- 
pants’ results were within (plus minus)10% of the EML 
value at radon concentrations of 2075 and 1650 Bq 
m(sup (minus)3). 


414,190 
yey ney PC A01/MF A01 

— National Lab., IL. 

anced chemical separations in support of the 

clean option strategy. 
E. P. Horwitz, M. L. Dietz, H. Diamond, R. A. 
Leonard, and R. D. Rogers. 1993, 5p ANL/CHM/CP- 
78700, CONF-930913-29 
Contract W-31109-ENG-38 
Global ‘93: future nuclear systems - emerging fuel 
cycles and waste tet options, Seattle, WA 
(United States), 12-17 1993. Sponsored by De- 
partment of Energy, Washington, DC. 


The objective of the Clean Option Strategy is to reduce 
the volume of waste from Hanford Storage tanks that 
must be vitrified and subsequently buried in a 
geologic repository to less than 1000 canisters (1) Ad- 
vanced chemical separations in support of the Clean 
Option Strategy comprise a series of novel processes 
that are designed to extract and recover U, TRUs (Np, 
Pu, Am, Cm), (sup 90)Sr, (sup 99)Tc and (sup 137)Cs 
from dissolved sludge waste obtained from Hanford 
storage tanks. All inert constituents and the balance of 
the fission products, including barium and the lanthan- 
ides (Ln), will remain in the raffinates and effluent 
streams generated in these processes. The aim of the 
advanced chemical processes is to reduce the com- 
plexity and cost of the chemical pretreatment of the 
dissolved sludge from the single- and double-shelled 
tanks. To achieve this goal, Hanford must minimize the 
number of processes to extract U, TRUs, (sup 90)Sr, 
(sup 99)Tc and (sup 137)Cs, minimize the number of 
times that the initial volume of dissolved sludge must 
be handled, and concentrate product streams to 
reduce the scale of operation. To meet the require- 
ments of advanced chemical separation processes, all 
systems must: Readily achieve the desired decontami- 
nation factors, have good chemical and radiolytic sta- 
bility, not use highly hazardous substances, not signifi- 
cantly increase the volume of feed or waste and lend 
themselves to easy engineering scale-up. 


414,191 

DE93019775/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

Thermal degradation of concrete in the tempera- 
ture range from ambient to 315(degrees)C 
(600(degrees)F). 

M. K. Kassir, K. K. Bandyopadhyay, and M. Reich. 
Jun 93, 23p BNL-52384 

Contract ACO2-76CH00016 

Sponsored by Department of Energy, Washington, DC. 


This report is concerned with determining the effect of 
elevated temperatures on the behavior of concrete. 
Emphasis is placed on quantifying the degree of po- 
tential degradation of the physical properties of con- 
crete in high-level waste storage tanks. The range in 
the temperature elevation of interest covers from am- 
bient to 315(degrees)C (600(degrees)F). The literature 
has been reviewed to examine the applicable experi- 
mental data and quantify the degradation in the con- 
crete and reinforcing steel. Since many variables and 
test conditions control the results in the data base, 
upper and lower bounds of the degraded properties at 
temperatures applicable to the environments of the 
storage tanks are summarized and presented in explic- 
it forms. Such results are useful in assessing the effect 
of elevated temperatures on the structural behavior of 
the tanks. Also, they provide the technical basis for a 
parametric study that may be necessary to investigate 
the thermal aspects of the structural integrity of the 
tanks. 
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DE93019837/GAR PC AO1/MF A01 
Westinghouse Savannah River Co., Aiken, SC. 
Mechanical ‘adation temperature of waste 
st materia 


M. C. Fink, and M. L. Meyer. 13 May 93, 4p WSRC- 
TR-93-293 

Contract ACO9-89SR18035 

Sponsored by Department of Energy, Washington, DC. 


Heat loadin ng analysis of the Solid Waste Disposal Fa- 
cility (SWDF) waste storage configurations show the 
containers may exceed 90(degrees)C without any ra- 
dioactive decay heat contribution. Contamination con- 
tainment is primarily controlled in TRU waste packag- 
ing by using multiple bag layers of polyvinyl Chloride 
and polyethylene. Since literature values indicate that 
these thermoplastic materials can begin mechanical 
degradation at 66(degrees)C, there was concern that 
the containment layers could be breached by heating 
To better define the mechanical degradation tempera- 
ture limits for the materials, a series of heating tests 
were conducted over a fifteen and thirty minute time 
interval. Samples of a low-density polyethylene (LDPE) 
bag, a high-density polyethylene (HDPE) Wy efficien- 
cy particulate air filter (HEPA) container, PVC bag and 
sealing tape were heated in a convection oven to tem- 
peratures ranging from 90 to 185(degrees)C. The fol- 
lowing temperature limits are recommended for each 
of the tested materials: (1) low-density polyethylene -- 
110(degrees)C; (2) polyvinyl chloride -- 
130(degrees)C; (3) high-density polyethylene -- 
140(degrees)C; (4) sealing tape -- 140(degrees)C. 
Testing with LDPE and PVC at temperatures ranging 
from 110 to 130(degrees)C for 60 and 120 minutes 
also showed no observable differences between the 
samples exposed at 15 and 30 minute intervals. Al- 
though these observed temperature limits differ from 
the literature values, the trend of HDPE having a 
higher temperature than LDPE is consistent with the 
reference literature. Experimental observations indi- 
cate that the HDPE softens at elevated temperatures, 
but will retain its shape upon cooling. In SWDF storage 
practices, this might indicate some distortion of the 
waste container, but catastrophic failure of the liner 
due to elevated temperatures (< 185(degrees)C) is not 
anticipated. 


414,193 
DE93019979/GAR PC A04/MF A01 
— of Energy, Richiand, WA. Richland Fieid 


Hantord Mission Pian. Volume 1, Site Guidance. 
H. L. Garrison. Aug 93, 72p DOE/RL-93-08 


The 1993 Hanford Mission Plan (HMP), Volume |, Site 
Guidance, provides technical guidance and direction 
to Hanford Site programs. Program planning for fiscal 
year (FY) 1994 and beyond shall be based on this 
guidance. This technical guidance includes statements 
of Site and program missions and provides a common 
set of assumptions on which plans and decisions will 
be based. It also provides descriptions of important 
interfaces across mission areas and programs, cross- 
cutting and sitewide issues that must be resolved, and 
a methodology to resolve them. 


414,194 

DE93040097/GAR 

Los Alamos National Lab., NM. 
Uranium speciation in Fernaid soils. Progress 
report, January 1--May 31, 1992. 

D. E. Morris, S. D. Conradson, C. D. Tait, C. J. 
Chisholm-Brause, and J. Berg. 31 May 92, 24p LA- 
UR-93-2935 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 


This report details progress made from January 1 to 
May 31, 1992 in this analytical support task to deter- 
mine the speciation of uranium in contaminated soil 
samples from the Fernald Environmental Management 
Project site under the auspices of the Uranium in Soils 
a Demonstration funded through the US 

s Office of Technology Development. The au- 
thors’ efforts have focused on characterization of soil 
samples collected by S.Y. Lee (Oak Ridge National 
Laboratory) from five locales at the Fernald site. These 
were chosen to sample a broad range of uranium 
source terms. On the basis of x-ray absorption spec- 
troscopy data, they have determined that the majority 
of uranium (> 80--90%) exists in the hexavalent oxi- 
dation state for all samples examined. This is a benefi- 
cial finding from the perspective of remediation, be- 
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cause U(VI) species are more soluble in general than 
uranium species in other oxidation states. Optical lumi- 
nescence data from many of the samples show the 
characteristic structured yellow-green emission from 
the uranyl (UO(sub 2)(sup 2+)) moiety. The iumines- 
cence data also suggest that much of the uranium in 
these soils is present as well-crystallized UO(sub 
2)(sup 2+) species. Some clear spectroscopic distinc- 
tions have been noted for several samples that illus- 
trate significant differences in the speciation (1) from 
site to site, (2) within different horizons at the same 
site, and (3) within different size fractions of the soils in 
the same horizon at the same site. This marked het- 
erogeneity in uranyl speciation suggests that several 
soil washing strategies may be necessary to reduce 
the total uranium concentrations within these soils to 
regulatory limits. 
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DE93040098/GAR 
Los Alamos National Lab., NM. 
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report, 1 31, 1993: Re 1. 
R. J. Donohoe, D. E. Morris, J. A. Musgrave, C. D. 
Tait, and S. D. Conradson. 16 Jul 93, 14p LA-UR-93- 
2934 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 


This interim progress report describes new experimen- 
tal data collected from October 1, 1992 through May 
31, 1993 as part of the Characterization Task of the 
Uranium in Soils Integrated Demonstration of the 
Office of Technology Development, Office of Environ- 
mental Restoration and Waste Management of the 
United States Department of Energy. X-ray absorption 
and optical luminescence spectroscopies have been 
used to analyze the uranium remaining in contaminat- 
ed soils from the Fernald site after these samples were 
treated by various decontamination technologies 
under development within this Integrated Demonstra- 
tion. The treatment technologies included soil washes 
with carbonate, citrate, Tiron, and Tiron/dithionite mix- 
tures. The effectiveness of these procedures is dis- 
cussed in a separate report from the Decontamination 
Task group. The characterization results indicate that 
following the application of all of these treatment strat- 
egies the uranium remaining in the soil is still best char- 
acterized as being primarily in the hexavalent oxidation 
state. However, for the A-series soils from the Inciner- 
ator Area, the speciation of this remaining uranium is 
different than seen previously based on the x-ray ab- 
sorption data. The luminescence data for these treat- 
ed soils also demonstrate that there is a decrease in 
size and quantity of the particulate hexavalent uranium 
that gives rise to the structured green emission. Thus, 
all treatment technologies do seem to generate a 
more dispersed, finer-grained form of uranium. For 
several treated samples a characteristic luminescence 
signal was found indicative of a schoepite phase of 
uranium. New results are also reported for untreated 
Fernald soil samples and reference uranium mineral 
phases. 


414,196 

DE93040111/GAR PC A05/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Strategy to develop and test a multi-function scari- 
fier end effector with an integral conveyance 
system for waste tank remediation. mag ey | plan. 
J. A. Bamberger, J. M. Bates, J. K. Keska, M 

Elmore, and N. J. Lombardo. Aug 93, 90p PNL-8477 
Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 


This strategy plan describes a coupled analytical/ex- 
perimental approach to develop a multi-functional 
scarifier end effector coupled with a pneumatic con- 
veyance system to retrieve wastes from underground 
storage tanks. The scarifier uses ultra-high-pressure 
water jets to rubblize and entrain waste forms such as 
salt cake, sludge, and viscous liquid that can be trans- 
ported pneumatically. The three waste types (hard, 
brittle, salt cake, viscous liquid, and deformable 
sludge) present increasingly complex challenges for 
scarification and pneumatic conveyance. Salt cake is 
anticipated to be the easiest to retrieve because (1) a 
theoretical mode! of hydraulic rock fracture can be ap- 
plied to estimate jet performance to fracture salt cake, 
and (2) gas-solids transport correlations can be used 
to predict pneumatic transport. Deformable sludge is 
anticipated to be the most difficult to retrieve: no theo- 
ries, correlations, or data exist to predict this perform- 
ance. However order-of-magnitude gas-solid correla- 
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tions indicate particulate wastes of prototypic density 
can be transported to a height of 20 m within allowable 
pressure limits provided that the volume fraction of the 

gaseous phase is kept above 95%. Viscous liquid is 
p—wren A to be of intermediate complexity to re- 
trieve. Phenomena that are expected to affect system 
performance are ranked. Experiments and analyses 
necessary to evaluate the effects of these phenomena 
are proposed. Subsequent strategies for experiment 
test plans, system deployment, and operation and 
control will need to be developed. 


414,197 

DE93040210/GAR PC A04/MF AO1 
Sandia National Labs.., “~y -3~ NM. 

Waste Isolation Pilot Plant Materials interface 
Interactions Test: presented at the Com- 
mission of European workshop on in 
situ testing of radioactive waste forms and engi- 


barriers. 
M. A. Molecke, N. R. Sorensen, and G. G. Wicks. 
Aug 93, 72p SAND-93-1055 
Contract ACO04-76DP00789 
Sponsored by Department of Energy, Washington, DC. 


The three papers in this report were presented at the 
second international workshop to feature the Waste 
Isolation Pilot Plant (WIPP) Materials Interface interac- 
tions Test (MIIT). This Workshop on In Situ Tests on 
Radioactive Waste Forms and Engineered Barriers 
was held in k, Belgium, on October 13--16, 
1992, and was sponsored by the Commission of the 
European Communities (CEC). The Studiecentrum 
voor Kernenergie/Centre D’Energie Nucleaire (SCK/ 
CEN, Belgium), and the US Department of Energy (via 
Savannah River) also cosponsored this workshop. 
Workshop ints from Belgium, France, Germa- 
ny, Sweden, and the United States gathered to discuss 
the status, results and overviews of the MIIT program. 
Nine of the twenty-five total workshop papers were 
ted on the status and results from the WIPP 

IT program after the five-year in situ conclusion of 
the program. The total number of published MIIT 
papers is now up to almost forty. Posttest laboratory 
analyses are still in press at multiple participating 
laboratories. The first MIIT paper in this document, by 
Wicks and Molecke, provides an overview of the entire 
test program and focuses on the waste form samples. 
The second paper, by Molecke and Wicks, concen- 
trates on technical details and repository relevant ob- 
servations on the in situ conduct, sampling, and termi- 
nation operations of the MIIT. The third paper, by Sor- 
ensen and Molecke, presents and summarizes the 
available laboratory, posttest corrosion data and re- 
sults for all of the candidate waste container or over- 
pack metal specimens included in the MIIT program. 


GAR PC A03/MF A01 
Westinghouse Hanford Co., Richland, WA. 

Action plan for to abnormal conditions 

in Hanford Site waste tanks with high 


content. Revision 1. 
. D. Fowler. Jul 93, 19p WHC-EP-0461-Rev.1 
Contract ACO6-87RL 10930 
Sponsored by Department of Energy, Washington, DC. 


This action plan describes the criteria and the organi- 
zational responsibilities required for ensuring that 
waste storage tanks with high organic contents are 
maintained in a safe condition at Hanford Site. In 
addition, response actions are outlined for (1) preven- 
tion or mitigation of excessive temperatures; or (2) a 
material release from any waste tank with high organic 
content. Other response actions may be defined by 
Westinghouse Hanford Company Systems Engineer- 
_— if a waste tank parameter goes out of specification. 
end analysis indicates the waste tank parameters 
om seasonal variations, but are otherwise stable. 


PC A10/MF A03 
Hanford Co., Richland, WA. 
impact assessment for the 216-U-17 
Crib, 200 West Area. 


S. P. Reidel, V. G. Johnson, and N. W. Kline. Jun 93, 
204p WHC-EP-0664 

Contract ACO6-87RL 10930 

Sponsored by Department of Energy, Washington, DC. 


As required by the Hanford Federal Facility Agreement 
and Consent Order (Tri-Party Agreement milestone M- 
17-00A), this report assesses the impact to groundwat- 
er from discharge of process condensate to the 
ground at the 216-U-17 Crib. The assessment consid- 
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impacts associated with moisture movement 
through soil beneath the crib and the potential trans- 
port of contaminants to the groundwater. 


414,200 

DE93040406/GAR PC A03/MF A01 
Westinghouse Hanford Co., Richland, WA. 
Continuum soil modeling in the static analysis of 
buried structures. 


L. J. Julyk, R. S. Marlow, C. J. Moore, J. P. Day, and 
A. D. Dyrness. Oct 93, 12p WHC-SA-1880, CONF- 
9310102-10 

Contract ACO6-87RL 10930 

Energy natural phenomena hazards mitigation confer- 
ence (4th), Atlanta, GA (United States), 19-22 Oct 
1993. > green by Department of Energy, Washing- 
ton, DC. 


Soil traditionally has been modeled 
| loading ly ~~ many design hydro- 


predictive goals, soil compliance 
tion in the presence of soil plasticity are important fac- 
tors to consider in determining the appropriate re- 
sponse of the structure. In the analysis of existing 
buried waste-stor: tanks at the US Department of 
Energy’s Hanford Site, three soil-tank interaction mod- 
eling considerations are addressed. First, the soil inter- 
acts with the tank as the tank expands and contracts 
during thermal cycles associated with changes in the 
heat generated by the waste material as a result of 
additions and subtractions of the waste. Second, the 
oe Len caean tat caine aed dmc at 
ovides support by resisting radial displacement of 
the tank haunch. ‘d, conventional finite-element 
mesh development causes artificial stress concentra- 
tions in the soil associated with differential settlement. 


PC A04/MF A01 
Needs analyse + for the Los 
Alamos National aa a ) Health Phys- 
ics Analysis Laboratory (HPAL) upgrade. 
T. A. Rhea, T. L. Rucker, and M. W. Stafford. 28 Sep 
90, 72p LA-SUB-93-277 
Contract W-7405-ENG-36 
Sponsored by Department of Energy, Washington, DC. 


This report is a needs assessment and project sched- 
ule for the Health Physics Analysis Laboratory (HPAL) 
— project at Los Alamos National Laboratory 
NL). After reviewing current and projected HPAL 
operations, two laboratory informa- 
tion management systems (LIMS) for similar facilities 
were reviewed; four commercially available LIMS prod- 
ucts were also evaluated. This project is motivated by 
new regulations for radiation protection and training 
and by increased emphasis on quality assurance (QA). 
HPAL data are used to: protect the health of radiation 
workers; document contamination levels for transpor- 
tation of radioactive materials and for release of mate- 
rials to the public for uncontrolled use; and verify com- 
pliance with environmental emission regulations. 
Phase 1 of the HPAL upgrade a= ghwirs concentrates on 


four of counting instruments which support in 
excess of 90% of the sample workload at the existing 
central laboratories. Phase 2 is a refinement phase 
and also integrates -level databases on the 
central Health, Safety, and Environment (HSE) ~~ 
Phase 3 incorporates additional instrument 
integrates satellite laboratories into the HPAL CMS. 
Phase 1 will be a multi-year, multimillion dollar ~— 
The temptation to approach the ade of the HPAL 
program in a piece meal fashion be avoided. 
This is a major eae y be rept -defined goals and 
priorities, and should be as such. Major 
programmatic and pe impacts will be ‘elt 
throughout HSE as a result of this upgrade, so effec- 
tive — with key customer contacts will be 
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Los Alamos National Lab., NM. 


Neptunium(V) sorption on quartz and albite in 


aqueous Annual progress report. 
— and J. O. Leckie. Oct 91, 35p LA-SUB-93- 
Contract by ea 

Sponsored by Department of Energy, Washington, DC. 


The behavior of neptunium in the subsurface environ- 
ment is of interest since neptunium isotopes are in- 
cluded in nuclear waste. Previous work investigated 


the sorption behavior of Np onto (alpha)-Fe(sub 
2)O(sub 3) (hematite), an accessory mineral of the 
Yucca Mountain repository. The work reported herein 
involves the much more abundant silicate minerals 
quartz and albite, and is a logical continuation of the 
ongoing task. In previous work increased sorption was 
observed in systems containing hematite and EDTA, a 
ligand which acts as a surrogate for organic complex- 
p> Egy agents. In addition, increased partial pressures of 
(sub 2) are common in many ground waters and the 
effects of carbonate on sorption of radionuclides have 
to be studied as well. At concentration levels of 10(sup 
(minus)7) M, Np(V) does not adsorb strongly on quartz 
and albite up to pH values of approximately 9 at solid/ 
solution ratios of 30 to 40 g/I. Significant adsorption 
(> 20%) occurs on both minerals only at pH > 9. Pre- 
treatment of albite affects the sorption behavior of this 
mineral at pH > 9, possibly due to the formation of 
secondary mineral phases at the albite surface. EDTA 
does not adsorb on quartz at concentrations of 10(sup 
(minus)6) M. In the presence of 50 (mu)M EDTA, Np(V) 
sorption seems to be restricted. EDTA at the 10(sup 
(minus)6) M level adsorbs onto albite to an appreciable 
degree at pH values < 7.5. One (mu)M EDTA has no 
effect on Np(V) adsorption onto albite. Carbonate spe- 
cies adsorb on quartz and albite, both cases showing a 
maximum in sorption at pH 6.5 to 7 where HCO(sub 
3)(sup (minus)) is the predominant solution species. 


414,203 


DE93041032/GAR PC A04/MF A01 
Department of Energy, Albuquerque, NM. Uranium Mill 
Tailings Remedial Action Project Office. 

Remedial action and site for stabilization of 
the inactive uranium miil sites at Slick 


Rock, Colorado. Attachment 3, Groundwater hy- 
report. 


drology 

Progress rept. 

Jul 93, 60p 

Contracts AC04-91AL62350, FC04-82AL16257 


The US Environmental Protection Agency (EPA) has 
established health and environmental protection regu- 
lations to correct and prevent groundwater contamina- 
tion resulting from processing activities at inactive ura- 
nium milling sites (EPA, 1987). According to the Urani- 
um Mill Tailings Radiation Control Act (UMTRCA) of 
1978 Public Law (PL) 95-604 (PL 95-604), the US De- 
partment of Energy (DOE) is responsible for assessing 
the inactive uranium processing sites. The DOE has 
determined that for Slick Rock, this assessment shall 
include hydrogeologic site characterization for two 
separate uranium processing sites, the Union Carbide 
(UC) site and the North Continent (NC) site, and for the 
proposed Burro Canyon disposai site. 


414,204 


DE93041034/GAR PC A12/MF A03 
Department of Energy, Albuquerque, NM. Uranium Mili 
Tailings Remedial Action Project Office. 

Remedial action pian and site design for stabiliza- 
tion of the inactive uranium mill tailings sites at 
Slick Rock, Colorado. Appendix B to Attachment 3, 
Lithologic logs. 


Progress rept. 
Jul 93, 257p 
Contracts ‘ACO4- 91AL62350, FC04-82AL16257 


This report consists of pee ys information gath- 
ered during work on the R | Action Plan and Site 
Design for Stabilization program. 


414,205 


DE93041035/GAR PC A22/MF A04 
Department of Energy, Albuquerque, NM. Uranium Mill 
Tailings Remedial Action Project Office. 

Remedial action een and site — for stabiliza- 
tion of the inactive uranium mill tailings sites at 
Slick Rock, Colorado. Appendix C to Attachment 3, 
Calculations. 


Jul 93, 520p 
Contracts ACO4-91AL62350, FC04-82AL 16257 


This report is a compilation of data taken in the ground 
water hydrology section of the Remedial Action Plan 
for Slick Rock mill tailings. 
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DE93041036/GAR 
Department of Energy, Albuquerque, NM. Uranium Mill 
Tailings Remedial Action Project Office. 


PC A03/MF A01 





Remedial action and site design for stabilization of 
sites at Slick 


poem rept. 
Jul 93, 25p 
Contracts ACO04-91AL62350, FC04-82AL16257 


To achieve compliance with the proposed US Environ- 
mental Protection Agency (EPA) = ‘oundwater protec- 
tion standards (Subpart A of 40 CFR 192), the US De- 
partment of Energy (DOE) proposes to apply supple- 
mental sundendate for Class III (limited use) groundwat- 
er because of low yield (less than 150 gallons per day 
(gpd) (7 (times) 10(sup (minus)3) liters per second (L/ 
S))) in the uppermost aquifer ( sandstone unit of 
the Burro Canyon Formation). Groundwater in the up- 
permost aquifer is not a current or potential source of 
drinking water because of the aquifer’s low yield. As a 
result, the pr remedial action will ensure pro- 
tection of human health and the environment. 


414,207 

DE93041132/GAR PC A03/MF A01 
Westinghouse Savannah River Co., Aiken, SC. 
Mid-year status report for TTP (number sign)SR- 
1320-02 UST: Cs extraction 

J. P. Bibler. 29 Apr 93, 18p WSRC-RP-93-610 
Contract ACO9-89SR 18035 

Sponsored by Department of Energy, Washington, DC. 
This project was designed to perform several tasks to 
provide transfer of tech to PNL concerning opti- 
mization of a cesium- ific ion excha resin, de- 
veloped at WSRC. The tasks support the development 
of a Compact Processing Unit (CPU) for Cs-removal 
from a variety of waste streams at Westinghouse Han- 
ford (WH). In a series of experiments, WSRC has stud- 
ied the behavior of a small column of the resin at vari- 
ous, increasingly greater flow rates with the HW simu- 
lant solution to determine an optimum column — 
rate. Elution studies of the resin after saturation wi 
Cs+ will generate an elution profile from which an op- 
timum elution medium, flow rate, and volume can be 
determined. Small column tests at temperatures rang- 
ing from 40(degrees)C 80( ees)C are planned but 
have not yet in. Further, WSRC has begun a study 
in which the resin is subjected to ionizing radiation in a 
Co-60 source. This study will determine if any flamma- 
ble or hazardous compounds, that might require spe- 
cial process controls, are formed as a result of irradia- 
tion. it will also define the ability of the resin to maintain 
its selectivity and capacity in a radiation field. During 
this period, a literature survey of the effects of radi- 
ation on this type of resin and similar compounds was 
initiated. For this survey, the extensive database es- 
tablished by the Radiation Chemistry Data Center at 
the University of Notre Dame is being used. 


414,208 
DE94000583/GAR 
Oak Ridge National Lab., TN. 


PC A20/MF A04 


C. H. Brown, and W. E. Schwinkendorf. Aug 93, 
458p DOE/MWIP-8-Vol.2, ORNL/M-3002/V2 
Contract ACO5-840R21400 

Sponsored by Department of Energy, Washington, DC. 


These Appendices describe various technologies that 
may be applicable to the Mixed Waste Treatment Plant 
(MWTP) Chemicai/Physical Treatment System 
(CPTS). These tech were identified by the 
CPTS Technical Support Group (TSG) as potentially 
applicable to a variety of separation, volume reduction, 
and decontamination requirements. The purpose was 
to identify all available and developing technologies, 
and their characteristics, for subsequent evaluation for 
specific requirements identified for the CPTS. Howev- 
er, the tech ies described herein are not neces- 
—_ all inclusive, nor are they necessarily all applica- 


414,209 
N94-14246/0/GAR 
(Order as N94-14209/8/GAR, PC ave =? 


) 
Byelorussian Scientific and Technical Centre of Envi- 
ronment Remote Diagnostics, Minsk. 
Study of the Consequences of the Chernoby! Acci- 
dent and Technogenic Activity in the Republic Be- 
Aerospace Methods. 


larus Using 

A. Kovalyov. 31 Mar 93, 4p 
In Science and T: 
Conference, Volume 2 p 189-192. 


, Asia-Pacific Isy 
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Maps of radionuclide distribution on the territory of the 
Republic of Belarus are made using the data of aerial 
gamma-spectrometry and ground sampling, a 
account radionuclide deposition. The influence of nat- 
ural and technogenic Potassium-40 on the radiation 
situation is investigated; a prognosis of radionuclide 
migration for the next thirty years is made. Using the 
data of complex aerospace and ground experiments, 
= of maps of the scale 1:50,000 are 

for the districts with intense technogenic stress. 
Scientific approaches are dev and the first 
stage of the Belarussian National soy 2 nei et 
System is implemented. A helicopter laboratory cre- 
ated in Belarus and equipped with the devices for ultra- 
violet, visible, infrared, and microwave ranges of spec- 
trum is described, as well as mobile ecological and ra- 
diation laboratories. 


414,210 

PAT-APPL-7-751 900/GAR 

EG and G Idaho, Inc., Idaho Falls. 
pn to control 

of buried TRU waste. 

Patent ication. 

D. E. Menkhaus, G. G. Loomis, E. M. Feldman, D. W. 
Scott, and C. K. Mullen. Filed 1991, 21p 
DE93019323 

Contract ACO7-761D01570 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


Between 1950 and 1970 the Department of Energy's 
Rocky Flats Plant barons transuranic (TRU) con- 
taminated waste, h was buried at the Idaho Na- 
tional Engineering Laboratory. This waste must now be 
retrieved and sent to a permanent disposal site. During 
retrieval the main contaminates to be controlled are 
compounds of plutonium and americium. Since these 
substances are small sized, and extremely mobile, air- 
borne concentrations must be kept to a minimum to 
effectively eliminate personnel uptake during retrieval 
operations. This report describes an invention that re- 
—— to a system to control contamination due to TRU 
airborne particles and was developed consisting of an 
outer containment building, an inner containment area, 
a dust suppression system including an electrostatic 
contaminate capture subsystem, a contamination con- 
trol system including a moisture control item, a 
rapid monitoring ystem, and a lifting and moving 
system including recovery and r: 
tems, and a lifting and moving system 
ery and repackaging subsystems. 


PC NO3/MF A04 
during retrieval 


inc + recov- 
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PBS4-114758/GAR PC A04/MF A01 
Cohen (S.) and Associates, Inc., McLean, VA. 
Follow-Up Radon Measurements in 14 Mitigated 


Final rept. Nov Ae 92. 
J. C. Dehmel, P. L. McCloskey, and G. Mollyn. Oct 

33. 68p EPA/600/R-93/197 

Contract EPA-68-DO-0097 

See also PB89-189419, PB90-160086, PB91-102038, 

PB91-234450, PB91-234468, PB91-242958 and 

Fen eng Sponsored by Environmental Protec- 
tion Agency, Research Triangle Park, NC. Air and 

Energy Engineering Research Lab. 


L.- —— gives results of a determination of the long- 
nce of radon mitigation systems in- 

stalled | in U.S. EPA research schools: radon measure- 
ments were conducted in 14 schools that had been 
mitigated between 1988 and 1991. The follow-up ATD 
measurements indicate that, overall, active soil de- 
pressurization (ASD) systems have been very effective 
in maintaining low term radon levels in the 14 
schools. Of the 409 tions measured in these 
schools, only 17 (4%) of the measurements in mitigat- 
ed areas exceeded 4 pCi/L. Eight of the 17 measure- 
ments were in the one basement schoo! that was 
measured, one was in a room where the ASD fan had 
been turned off, and another was in a room with build- 
ing pressurization that is operated only when the build- 
ing is occupied. If these 10 measurements are 
-  laaieaeatataaias rooms above 4 pCi/L drop to < 
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DES$3000287/GAR PC A23/MF A04 


414,214 


Solid Wastes Pollution & Control 


Universal Fuel Development Associates, Inc., Grand 


Forks, ND. 

characterization of ad- 
vanced coal process waste streams: Task 2. 
C. J. Moretti, and E. S. Olson. Sep 92, 529p DOE/ 
MC/26255-3370 
Contract AC21-89MC26255 
Sponsored by Department of Energy, Washington, DC. 


Successful disposal practices for solid wastes pro- 
duced from advanced coal combustion and coal con- 
version processes must provide for efficient manage- 
ment of relatively large volumes of wastes in a cost- 
effective and environmentally safe manner. At present, 
most coal-utilization solid wastes are disposed of using 
various types of land-based systems, and it is ees 
that this disposal mode will continue to be widel 

in the future for advanced process wastes. = 
design and operation of land-based disposal systems 
for coal combustion wastes normally require appropri- 
ate waste transfer, storage, and conditioning subsys- 
tems at the plant to prepare the waste for transport to 
an ultimate disposal site. Further, the overall waste 
management plan should include a by-product market- 
ing program to minimize the amount of waste that will 
require disposal. In order to properly design and oper- 
ate waste management systems for advanced coal-uti- 
lization processes, a fundamental understanding of 
the physical properties, chemical and mineral compo- 
sitions, and leaching behaviors of the wastes is re- 
quired. In order to gain information about the wastes 
produced by advanced coal-utilization processes, 55 
waste samples from 16 different coal gasification, flu- 
idized-bed coal combustion (FBC), and advanced flue 
gas scrubbing processes were collected. Thirty-four of 
these wastes were analyzed for their bulk chemical 
and mineral compositions and tested for a detailed set 
of disposal-related physical properties. The results of 
these waste characterizations are presented in this 
report. In addition to the waste characterization data, 
this report contains a discussion of potentially useful 
waste management practices for advanced coal utili- 
zation processes. 
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DE93000294/GAR PC A03/MF A01 
North Dakota Univ., Grand Forks. Energy and Environ- 
mental Research Center. 
Development of fly ash-based protection 
— for waste disposal ponds. Topical report, 
C. J. Moretti. Feb 93, 31p DOE/MC/10637-3376 
Contract FC21-86MC10637 

Sponsored by Department of Energy, Washington, DC. 


A research project was conducted to develop a cost- 
effective slope protection material for a 100-acre 
scrubber si disposal pond located at the Sherco 
power plant. technical objective of the project was 
to formulate and evaluate the performance of a slope 
protection material produced using self-cementing 
coal combustion by-products. The material was to 
have sufficient durability and erosion resistance to pro- 
tect the underlying bottom ash fill and clay liner from 
wave erosion for at least 5 years when it was placed 
on the interior side slopes of ithe pond. The two coal 
combustion by-products that were considered for use 
in the slope protection material were 1) a spray dryer 
waste and 2) a subbituminous coal fly ash. The spray 
dryer waste was approximately a 50:50 mixture of sub- 
bituminous coal fly ash and reacted, lime-based scrub- 
ber sorbent. The subbituminous coal fly ash was pro- 
duced from a cyclone-fired boiler. Both by-products 
displayed self-cementing behavior when mixed with 
water. The results of the field tests indicated that a 
slope protection slab prepared from Sherco spray 
dryer waste placed with a 20% moisture content 
showed almost no deterioration after 20 months in the 
field. A slab prepared from a mixture of 25% Riverside 
fly ash and 75% bottom ash with a moisture content of 
18% showed a slight loss of material from the surface 
of the slab, but no substantial deterioration after 20 
months in the field. Two other materials containing 
Riverside fly ash that were prepared with higher mois- 
ture contents showed somewhat more deterioration 
after 20 months, alt lh none of the field test slabs 
appeared to have failed in that time period. 
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DE93011309/GAR PC A04/MF A01 
Wyoming Univ., Laramie. Environmental Simulation 
Lab. 
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ee of hydrologic conditions and solute 
vement in Teme wn oil shale waste embank- 

ments wen ba we em climatic conditions. Annual 

report, October et bupaenier 1992. 

Progress rept. 

J. P. Turner, T. L. Reeves, Q. D. Skinner, and V. 

Hasfurther. Nov 92, 54p DOE/LC/11084-3412 

Contract FC21-86LC1 1084 

Sponsored by Department of Energy, Washington, DC. 


The scope of the original research program and of its 
continuation is to study interacting hydr 
technical, and chemical factors affecting the 

and disposal of combusted processed oil shale. The 
research combines bench-scale testing with large- 
scale testing sufficient to describe commercial-scale 
embankment behavior. The large-scale testing was 
accomplished by constructing five lysimeters, each 
7.3(times)3.0(times)3.0 m deep, filled with processed 
oil shale that has been retorted and combusted by the 
Lurgi-Ruhrgas (Lurgi) process (Schmaifield 1975). Ap- 
proximately 400 tons of Lurgi processed oil shale 
waste was provided by Rio Blanco Oil Shale Co., Inc. 
to carry out this study. Three of the lysimeters were 
established at the RBOSC Tract C-a in the Piceance 
Basin near Rifle, Colorado. Two lysimeters were estab- 
lished in the Environmental Simulation Laboratory 
(ESL) at UW. The ESL was specifically designed and 
constructed so that a large range of climatic conditions 
could be physically applied to the processed oil shale 
which was placed in the lysimeter cells. This report dis- 
cusses and summarizes results from scientific efforts 
conducted between October 1991 and September 
1992 for Fiscal Year 1992. 


414,215 
DE93018558/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

flow from sample collection to data 
acceptability determination using an automated 
system. 
J. F. Fisk, C. Leasure, and A. D. Sauter. 1993, 11p 
LA-UR-93-2555, CONF-9309139-8 
Contract W-7405-ENG-36 
American Society for Quality Control (ASQC) national 
energy and environmental annual conference (20th), 
Indian Wells, CA (United States), 19-22 Sep 1993. 
Sponsored by Department of Energy, Washington, DC. 


In its role as regulator, EPA is the recipient of enor- 
mous reams of analytical data, especially within the 
Superfund Program. In order to better manage the 
volume of paper that comes in daily, Superfund has 
required its laboratories to provide data that is con- 
tained on reporting forms to be delivered also on a dis- 
kette for uploading into data bases for various pur- 
poses, such as checking for contractual compliance, 
tracking quality assurance parameters, and, ultimately, 
for reviewing the data by computer. This last area, 
automated review of the data, has generated pro- 
grams that are not necessarily appropriate for use by 
clients other than Superfund. is the case with Los 
Alamos National Laboratory’s Environmental Chemis- 
try Group and its — subcontractor community, 
designed to meet the is of the remedial action pro- 
gram at LANL. LANL is in the process of implementing 
an automated system that will be used from the plan- 
ning stage of sample collection to the production of a 
project-specific report on analytical data quality. In- 
cluded are electronic scheduling and tracking of sam- 
ples, data entry, checking and transmission, data as- 
sessment and qualification for use, and report genera- 
tion that will tie the analytical data quality back to the 
performance criteria defined prior to sample collection. 
Industry standard products will be used (e.g., 
ORACLE, Microsoft Excel) to ensure support for users, 
prevent dependence on proprietary software, and to 
protect LANL's investment for the future. 


414,216 

DE93018640/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Using value to facilitate PWAs. 

R. B. Sperling. 19 Mar 93, 21p UCRL-JC-113555, 
CONF-9303209-1 

Contract W-7405-ENG-48 

Department of Energy (DOE) defence programs pollu- 
tion prevention and integrated technologies workshop, 
Santa Fe, NM (United States), 30 Mar 1993. Spon- 


sored by Department of Energy, Washington, DC. 


Value Engineering (VE) is a problem solving methodol- 
ogy that has been used in manuf: and con- 
struction industries for fifty years to improve products, 
systems and projects while reducing unnecessary 
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cost. A Process Waste Assessment (PWA) is a newly 
developed methodology designed to characterize 
waste streams and identify opportunities to reduce or 
eliminate waste generation. The VE and PWA method- 

ies are compared to show their general similarities 

specific differences, and to t how VE can 
be woven into the PWA me . Further, the 
roles of the VE and PWA team leaders and their train- 
ing are compared; suggestions are made to help 
enable the PWA team leader to more effectively lead a 
group-centered creative process. of how VE 
has been used in hazardous and radioactive waste 
minimization and pollution prevention projects are pre- 
sented, also. 
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DE93018800/GAR PC A02/MF A01 
EG and G Rocky Flats, Inc., Golden, CO. Rocky Flats 


Plant. 
pepase for microwave so- 


Critical 
lidification of xide sludge. 

G. S. Spre , and V. G. Eschen. 1993, 7p RFP- 
4756, CONF-930873-25 

Contract AC34-90RF62349 

International mixed waste symposium (2nd), Bailti- 
more, MD (United States), 17-20 Aug 1993. Sponsored 
by Department of Energy, Washington, DC. 


Engineers at the Rocky Flats Plant (RFP) have devel- 
oped an innovative tec for the treatment of ho- 
mogeneous wet or dry solids which are contaminated 
with hazardous and/or radioactive materials. The 
process uses microwave energy to heat and melt the 
waste into a vitreous final form that is suitable for land 
disposal. The advantages include a high density, leach 
resistant, robust waste form; volume and toxicity re- 
duction; favorable economics; in-container treatment; 
favorable public acceptance; isolated equipment; and 
instantaneous energy control. Regulatory certification 
of the final form is eae meeting the limita- 
tion specified in EPA’s Toxicity ectoretic Leach 
Procedure (TCLP). This paper presents the results 
from a series of TCLP tests performed on a surrogate 
hydroxide coprecipitation spiked with heavy 
metals at elevated concentrations. The results are 
very encouraging and support RFP’s commitment to 
the use of microwave technology for treatment of vari- 
ous mixed waste streams. 


414,218 


DE93018941/GAR PC A03/MF A01 
EG and G Idaho, inc., idaho Falls. 
state VOC transport in vented waste 


K. J. Liekhus, G. L. Gresham, E. S. Peterson, C. 
Rae, and N. J. Hotz. 1993, 17p EGG-M-92714, 
CONF-930873-27 

Contract ACO7-761D01570 

International mixed waste symposium (2nd), Baiti- 
more, MD (United States), 17-20 Aug 1993. Sponsored 
by Department of Energy, Washington, DC. 


A model of unsteady-state volatile organic compound 
(VOC) ee OE ee Se ene a 
veloped. Model predictions of the VOC concentration 
in the innermost layer of confinement and the drum 
headspace are compared to measurements in lab- 
scale simulated waste drums. 
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DE93019141/GAR PC A13/MF A03 
of Energy, Washington, DC. Assistant 
ey for Environmental Restoration and Waste 


Management. 
United States of America, Department of Energy 
Environmental Restoration and Waste Manage- 
Jul 93, 286p CONF-9306178 
Environmental restoration and waste ing IT ad- 
visory committee public meeting, Golden, (United 
States), 16-18 Jun 1993. 


This report is a transcript of the public hearing of the 
US DOE Environmental Restoration and Waste Man- 
agement Advisory Committee held in Golden, Colora- 
do June 16--18, 1993. 
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DE93019471/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 


jg ow Ay ues and assumptions associated 
in the vadose zone surrounding 
buried waste. 

B. Siskind, and J. Heiser. Feb 93, 34p BNL-48749 
Contract ACO2-76CH00016 

Sponsored by Department of Energy, Washington, DC. 


One of the options for control of contaminant migration 
from buried waste sites is the construction of a subsur- 
face barrier that consists of a wall of low permeability 
material. The barrier material should be compatible 
with soil and waste conditions specific to the site and 
have as low an effective diffusivity as is reasonably 
achievable to minimize or inhibit transport of moisture 
and contaminants. This report addresses the regula- 
tory issues associated with the use of non-traditional 
organic polymer barriers as well as the use of soil-ben- 
tonite or cement-bentonite mixtures for such barriers, 
considering barriers constructed from these latter ma- 
terials to a regulatory baseline. The regulatory 
issues fall into two categories. The first category con- 
sists of issues associated with the acceptability of 
such barriers to the EPA as a method for achieving site 
or performance improvement. The second category 
encompasses those regulatory issues concerning 
health, safety and the environment which must be ad- 
dressed regarding barrier installation and perform- 
ance, especially if non-traditional materials are to be 
used. 


414,221 
DE93019474/GAR 
Argonne National Lab., IL. 
Preliminary assessment report for Grubbs/K 
T Center, Smyrna/Rutherford County 

, Installation 47340, Smyrna, Tennes- 
see. Installation Restoration Program. 
C. Dennis, and J. Stefano. Jul 93, 70p IR-CR-93070 
Contract W-31109-ENG-38 
Sponsored by Department of Energy, Washington, DC. 


PC A04/MF A01 


This report presents the results of the preliminary as- 
sessment (PA) conducted by Argonne National Labo- 
ratory at the Tennessee Army National Guard 
(TNARNG) property near Smyrna, Tennessee. Prelimi- 
nary assessments of federal facilities are being con- 
ducted to compile the information necessary for com- 
pleting preremedial activities and to provide a basis for 
establishing corrective actions in response to releases 
of hazardous substances. The principal objective of 
the PA is to characterize the site accurately and deter- 
mine the need for further action by examining site ac- 
tivities, quantities of hazardous substances present, 
and potential pathways by which contamination could 
affect public health and the environment. This PA sat- 
isfies, for the Grubbs/Kyle Training Center property, 
the requirement of the Department of Defense Installa- 
tion Restoration Program. 


414,222 

DE93019487/GAR PC A19/MF A04 
Department of Energy, Richland, WA. Richland Oper- 
ations Office. 

200 North A le Area source AAMS report. 
Jun 93, 445p /RL-92-17 


= report presents the results of an aggregate area 
mt study (AAMS) for the 200 North Aggre- 
gate ea in the 200 Areas of the US Department of 
nergy (DOE) Hanford Site in Washington State. This 
scoping level study provides the basis for initiating Re- 
medial Investigation/Feasibility Study (RI/FS) activi- 
ties under the Comprehensive Environmental Re- 
Penct Compensation, and Liability Act of 1980 
RCLA) or Resource Conservation and Recovery 
fa (RCRA) Facility Investigations (RFI) and Corrective 
Measures Studies (CMS) under RCRA. This report 
also yo ope select RCRA treatment, storage, or dis- 
posal (TSD) closure activities with CERCLA and RCRA 
past practice investigations. 


414,223 
DE93019513/GAR PC A02/MF A01 
Argonne National Lab.., IL. 

Process to recover plastics from obsolete auto- 
mobiles by solvents at ambient pressure. 

B. J. Jody, E. J. Daniels, P. V. Bonsignore, and N. F. 
Brockmeier. 1993, 6p ANL/ES/CP-79996, CONF- 
930802-10 

Contract W-31109-ENG-38 

American Chemical Society (ACS) national meeting 
(206th), Chicago, IL (United States), 22-27 Aug 1993. 
Sponsored by ment of Energy, Washington, DC. 





Recycling of the metal content of obsolete vehicles 
has been actively pursued since the 1950s; today, ob- 
solete automobiles are the single largest source of 
scrap iron. They contribute over 25% of the 36 metric 
tonnes (40 million short tons) of ferrous scrap recov- 
ered annually by the secondary metals industry and 
used in the production of finished steel products. They 
also contribute over one million metric tonnes (1.1 mil- 
lion short tons) of nonferrous metallic scrap a year for 
recycling. For each ton of metals recovered, about 500 
ib of nonmetallic residue or waste is co-produced. Auto 
shredder residue (ASR) is a very heter iS mix- 
ture of solids and liquids. Table | lists most of the mate- 
rials that are commonly present in the ASR are listed. 
We have developed and tested in the laboratory a 
three-step process to separate thermoplastics, and 
other potentially recyclable products, from ASR. The 
process involves a drying step followed by a mechani- 
cal separation step to concentrate the thermoplastics 
by separating the polyurethane foam and the fines, 
which are mostly metal oxides and other inert materi- 
als that are smaller than 0.62 cm (0.25 in.) in size. The 
concentrated plastics stream is then treated with or- 
ganic solvents at ambient pressure and elevated tem- 
peratures to dissolve the desired plastics. The salient 
features of the process are described. 
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DE$3019531/GAR 

ne National Lab., IL. 
Recommended ma 


management 

ation and closure of shallow FF 
facilities. 

Jul 93, 143p ANL/EA/RP-80447 

Contract W-31109-ENG-38 

Sponsored by Department of Energy, Washington, DC. 


The Safe Drinking Water Act established the Under- 
ground Injection Control (UIC) program to ensure that 
underground injection of wastes does not a an 
underground source of drinking water. Under UIC regu- 
lations, an injection well is a hole in the ground, deeper 
than it is wide, that receives wastes or other fluid sub- 
stances. Types of injection wells ra from deep 
cased wells to shallow sumps, d is, and drain- 
fields. The report describes the five classes of UIC 
wells and summarizes relevant regulations for each 
class of wells and for the UIC program. The main focus 
of the report is Class IV and V shallow inj wells. 
Class IV wells are prohibited and should be closed 
when they are identified. Class V wells are generally 
authorized by rule, but EPA or a delegated state may 
require a permit for a Class V well. This report provides 
recommendations on sourd operating and closure 
practices for shallow injection wells. In addition the 
report contains copies of several relevant EPA docu- 
ments that provide additional information on well oper- 
ation and closure. Another appendix contains informa- 
tion on the UIC programs in 21 states in which there 
are DOE facilities discharging to injection wells. The 
appendix includes the name of the responsible regula- 
tory agency and contact person, a summary of differ- 
ences between the state’s regulations and Federal 
regulations, and any closure guidelines for Class IV 
and V wells. 


414,225 
0DE93019534/GAR PC A03/MF A01 
Argonne National Lab., IL. 

Remediation of heavy-metal-contaminated soil 
using chelant extraction: Feasibility studies. 

R. W. Peters, G. Miller, J. D. Taylor, J. F. Schneider, 
and S. Zellmer. 1993, 46p ANL/ES/CP-80516, 
CONF-9305 184-2 

Contract W-31109-ENG-38 

Annual industrial waste conference (48th), West La- 
fayette, IN (United States), 10-12 May 1993. Spon- 
sored by Department of Energy, Washington, DC. 


Results are presented of a laboratory investigation 
conducted to determine the efficacy of obo Gu ——- 
agents to extract heavy metals (Pb, Cd, Cr 

Zn) from soil, the primary focus being on the ee 
of lead from the soil. Results from the batch-shaker 
studies and emphasizes the columnar extraction stud- 
ies are described. The chelating nts studied includ- 
ed ethylenediaminetetraacetic acid (EDTA) and citric 
acid, in addition to water. Concentrations of the che- 
lants ranged from 0.01 to 0.05 M; the suspension pH 
was varied between 3 and 8. Results showed that the 
removal of lead using citric acid and water was some- 
what pH-dependent. For the batch-shaker studies, the 
results indicated that EDTA was more effective at re- 
moving Cd, Cu, Pb, and Zn than was citric acid (both 
present at 0.01 M). EDTA and citric acid were equally 
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effective in mobilizing Cr and Ba from the soil. Heavy 
metals removal was slightly more effective in the more 
acidic region (pH (le) 5). 


414,226 

DE93019551/GAR PC A02/MF A02 
Lawrence Livermore National am. CA. as 
Engineering Assessment and Certification in- 
tegrity of the 490-Q1 tank 


system. 
W. W. Schwartz, C. W. Gee, and D. A. Graser. Jul 
93, 192p UCRL-ID-110618 
Contract W-7405-ENG-48 
Sponsored by Department of Energy, Washington, DC. 


This mer Assessment and Certification of In- 
tegrity of used freon storage tanks 490-Q1A1 and 490- 
Q1A2 has been prepared in response to 40 CFR 
265.192(a) and 22 CCR 66265.192(a) for new tank 
systems that store hazardous waste and have second- 
ary containment. The regulations require that this as- 
TE ee ee an independ- 
ent, qualified, Cal 

med a ne te he 
ardous waste my At ystem. The technical as- 
sessments for the 4 1A1 and 490-Q1A2 tank sys- 


waste, 
prem Bn waste, and the tanks and containment system 
are suitably designed to achieve the requirements of 
the applicable regulations so they will not collapse, 
rupture, or fail. 
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lems, Inc., Oak Ridge, TN. 
ns (LOR ) program over- 


DOE/EH-231/005/0293 
by Department of Energy, Washington, DC. 


The Hazardous and Solid Waste Amendments 
(HSWA) to the Resource Conservation and Recovery 
Act (RCRA) enacted in 1984 the Environmen- 
tal Protection (EPA) to evaluate all listed and 
characteristic wastes according to a strict 
schedule and to develop requirements by which dis- 
posal of these wastes would be protective of human 
health and the environment. The implementing regula- 
tions for accomplishing this statutory requirement are 
established within the Land Disposal Restrictions 
(LDR) program. The LDR regulations (40 CFR Part 
268) impose significant requirements on waste man- 
agement operations and environmental restoration ac- 
tivities at DOE sites. For hazardous wastes restricted 
by statute from land disposal, EPA is required to set 
levels or methods of treatment that substantially 
reduce the waste’s toxicity or the likelihood that the 
waste’s hazardous constituents will migrate. Upon the 

ified LDR effective dates, restricted wastes that 
do not meet treatment standards are prohibited from 
land disposal unless they qualify for certain variances 
or exemptions. This document provides an overview of 
the LDR Program. 


view. 
= 93, 1 
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Allied- — Aerospace Co., Kansas City, MO. Kansas 


City Div. 
Environmentally conscious manufacturing inte- 
demonstration. Final report. 
ess rept. 
.G . Jui 93, 64p llamo 
Samael -76DP00613 
Sponsored by Department of Energy, Washington, DC. 


The objective of the Environmentally Conscious Manu- 
facturing Integrated Demonstration was to show that 
several of the individually developed materials and 
Processes to reduce hazardous materials and waste 
could be successfully used on a single assembly. A 
methodology was developed that could be used on 
any product to plan the approach to eliminating haz- 
ardous materials. Sample units of an existing 


ogy and substituti 

processes. The r i j 

waste can be drastically reduced by at least an order 
of magnitude and hazardous material and waste can 
be essentially eliminated in the manufacture of this 
type of electronic devices 
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EG and G Energy Measurements, Inc., Las en Ww. 
Liquefied Gaseous Fuels Spill Test Facility: Over. 

view of STF capabilities. 

H. E. Gray. 1993, 7p EGG-11265-1029, CONF- 
930882-1 

Contract ACO7-761D01570 

Western conference on energy and the environment 
(2nd), Cheyenne, WY (United States), 2-6 Aug 1993. 
Sponsored by Department of Energy, Washington, DC 


The Liquefied Gaseous Fuels Spill Test deny! (STF) 
constructed at the Department of E 's Nevada 
a ee the dy- 
namics of accidental releases of various hazardous liq- 
Oe ee te eee © o 
controlled rate, a measured volume of hazardous test 
liquid on a ed surface of a dry lake bed (French- 
man Lake); (2) monitor and process operating 
data, close-in and downwind meteorological data, and 
downwind gaseous concentration levels; bg 4 Ta 
vide a means to control and monitor these functions 
from a remote location. The STF will accommodate 
large and small-scale testing of hazardous test fluid re- 
to 28,000 gallons per minute. 
2,800 are achievable. 

of fluids that can be tested are 5 
isothermals, aerosol-forming materials, and ically 
reactive. The phenomena that can be studied include 
source definition, dispersion, and pool fire/v burn- 
ing. Other capabilities available at the STF include 
large-scale wind tunnel testing, a small test cell for ex- 
posing personnel clothing, and an area for 
developing mitiga b 
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the Buliding 103 Dump, Aber- 


deen 

L. D. McGinnis, S. F. Miller, M. D. Thompson, 

G. McGinnis. Dec 92, 41p ANL/ESD/TM-51 
Contract W-31109-ENG. 
Sponsored by Department of Energy, Washington, DC. 


The Building tee Cun base 2 en elie on 
taminated sites in the Canal Creek and Westwood 
areas of the ee section of Aberdeen Proving 
Ground examined by a geophysical team from Ar- 
end yp te ny in April os ey of — 

joninvasive | surveys, i ing magnet- 
ics, resistivity, ground-penetrating radar, and po 
refraction, were conducted. These surveys indicate 
that much of tre arene free of dobre However, — 
nent magnetic and resistivity anomalies occur along 
well-defined lineaments, tive of a dendritic 
stream pattern. Prior to the onset of dumping, the site 
was described as a “sand pit,” which suggests that 
headward erosion of Canal Creek tributaries cut into 
the surficial aquifer. Contaminants dumped into the 
landfill would have direct access to the surficial aquifer 
and thus to Canal Creek. Seismic refraction profiling 
indicates 6--12 ft of fill material now rests on the former 
land surface. Only the northern third of the former 
landfill was geophysically surveyed. 
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DE93019867/GAR PC AQ3/MF A01 


concerned. 
M. C. Monroe, and C. F. Young. Jul 93, 25p ANL/ 
EAIS/TM-101 
Contract W-31109-ENG-38 
Sponsored by Department of Energy, Washington, DC. 


. The results are also limit- 
= the survey. Most re- 


and high schoo! teach- 
ers who resided me the country. Respondents 


used the video in nearly all school subjects. Most re- 
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Solid Wastes Pollution & Control 


spondents indicated that the video was fairly good and 
appreciated the factual information, although some 
saw it as propaganda. Respondents indicated that 
they would like additional information on hazardous 
wastes, nuclear power, and transportation. The test 
crashes were mentioned as a highlight of the video. 
Recommendations for revising the video and survey 
are included. 


414,232 

DE93019893/GAR PC A08/MF A02 
Department of Energy, Washington, DC. RCRA/ 
CERCLA Div. 

Environment, re Restoration, and 
Waste Field Organization Directory. 
Jul 93, 153p /EH-0330 

Contract W-31109-ENG-38 


This directory was developed by the Office of Environ- 
mental Guidance, RCRA/CERCLA Division (EH-231) 
from an outgrowth of the Departments efforts to identi- 
fy and establish the regu! we nog, by wana lead persons 
in the Field Organizations directory was devel- 
oped for intemal EH-231 use to identify both the DOE 
and DOE contractor Fieid Organizations in the Envi- 
ronment, Environmental Restoration and Waste Man- 

it areas. The Field Organization directory is di- 
vided into three substantive sections: (1) Environment; 
(2) Environmental Restoration; and (3) Waste Man- 
agement which are organized to corr to the 
management hierarchy at each Field Organization. 
The information provided includes the facility name 
and address, individual managers name, and tele- 
phone/fax numbers. 
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DE93040335/GAR PC A04/MF A01 
Westinghouse Hanford Co., Richland, WA. 

Corrective action strategy for single-shell tanks 


containing organic chemicals. 

D. A. Turner. Aug 93, 60p WHC-EP-0671 

Contract AC06-87RL10930 

Sponsored by Department of Energy, Washington, DC. 


A Waste Tank Organic Safety Program (Program) Pian 
is to be transmitted to the U.S. Department of Ener. nenpy. 
Richland Operations Office (RL) for approval by 
cember 31, 1993. In April 1993 an agreement was 
reached among cognizant U.S. Department of Energy - 
Headquarters 1HO), RL and Westinghouse Hanford 
Company (WHC) staff that the Program Plan would be 
preceded by a “Corrective Action Strategy,” which ad- 
dressed selected planning elements supporting the 
Program Plan. The “Corrective Action Strategy” would 
be reviewed and consensus reached regarding the 
planning elements. A Program Plan reflecting this con- 
sensus would then be prepared. A preliminary ‘‘correc- 
tive action strategy’’ is presented for resolving the or- 
ganic tanks safety issue based on the work efforts rec- 
ommended in the ISB (Interim Safety Basis for Han- 
ford Site tank farm facilities). A “corrective action strat- 

” logic was prepared for individual SSTs (single- 
shell tanks), or a group of SSTs having similar charac- 
teristics, as appropriate. Four aspects of the organic 
tanks safety issue are addressed in the ISB: SSTs with 
the potential for combustion in the tank’s headspace; 
combustion of a floating organic layer as a pool fire; 
surface fires in tanks that formerly held floating organic 
layers; SSTs with the potential for organic-nitrate reac- 
tions. A preliminary “corrective action strategy” for 
= of the organic tanks safety issue is pre- 
sented. 


414,2. 
6£$3040391/GAR PC AOS/MF A01 
Westinghouse Hanford Co., Richland, WA. 
Status report for the Small-Tube Lysimeter Facili- 
Pr Fiscal year 1992. 

ess rept. 


. Sackschewsky, C. J. Kemp, and L. L. Cadwell. 


tive barriers for the near-surface disposal of 
tive and hazardous waste at the Hanford Site. The pro- 
consists of a blanket of fine-tex- 


water from the barrier. This report describes the re- 
sults of data collected during the period from Septem- 
ber 1988 through May 1992 at the STLF. Four concur- 
_ e iments are being performed at this facility, 

of these experiments are designed to test differ- 
on pod nn of the proposed barrier. The experi- 
ments are as follows. 
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DE93040571/GAR PC A04/MF AO1 
Los Alamos National Lab., NM. 
Hazardous waste treatment and environmental re- 
research. 


mediation 

29 Sep 89, 51p LA-SUB-93-264 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 


Los Alamos National Laboratory (LANL) is currently 
evaluating hazardous waste treatment and environ- 
mental remediation technologies in existence and 
under dev to determine applicability to reme- 
diation needs of the DOE facilities under the Albuquer- 
que Operations Office and to determine areas of re- 
search need. To assist LANL is this effort, Science Ap- 
plications International Corporation (SAIC) conducted 
an assessment of technologies and monitoring meth- 
ods that have been demonstrated or are under devel- 
opment. The focus of this assessment is to: (1) identify 
existing technologies for hazardous waste treatment 
and environmental remediation of old waste sites; (2) 
identify technologies under development and the 
status of the technology; (3) assess new technologies 
that need development to provide adequate hazard- 
ous waste treatment and remedial action technologies 
for DOD and DOE sites; and (4) identify hazardous 
waste and remediation problems for environmental re- 
search and development. There are currently numer- 
ous research and development activities underway na- 
tionwide relating to environmental contaminants and 
the remediation of waste sites. To perform this effort, 
SAIC evaluated current technologies and monitoring 
methods dev it programs in EPA, DOD, and 
DOE, as these are the primary agencies through which 
developmental methods are being demonstrated. This 
report presents this evaluation and provides recom- 
mendations as to pertinent research needs or activi- 
ties to address waste site contamination problems. 
The review and assessment have been conducted at a 
programmatic level; site-specific and contaminant- 
specific evaluations are being performed by LANL staff 
as a separate, related activity. 


414,236 
DES93040660/GAR PC A07/MF A02 
ee of ps Washington, DC. 
US Department of Energy Environmental Restora- 
tion and Waste Management Five-Year Plan, Fiscal 
ears 1994--1998. Volume 3, Public concerns. 
ug 93, 127p DOE/S-00097P-Vol.3 


This document is the third and final volume of the De- 
partment of Energy (DOE) Environmentai Restoration 
and Waste Management Five-Year Plan for Fiscal 
Years (FY) 1994--1998. The Five-Year Plan is the pri- 
mary planning document for DOE environmental resto- 
ration and waste management activities. This docu- 
ment reflects increased stakeholder involvement and 
the continui =} dialogue between DOE and those who 
are interested in, and affected by, the activities of the 
Office of Environmental Restoration and Waste Man- 
agement (EM). It is designed to respond to public con- 
cerns regarding Volumes ! and Ii of the preliminary 
Five-Year Plan. 
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DE93041038/GAR PC A03/MF A01 
MSE, Inc., Butte, MT. 

at the 


Projects Development and Inte- 
| ary ; Y\_-March 31 1993 _ 
1993, 29p DOP/ID/12735-137 


Contract AC22-881D12735 
Sponsored by Department of Energy, Washington, DC. 


This quarterly technical progress report presents 
progress on several different projects at the 

nent Development and Integration Facility (CDIF) 
during the second quarter of FY93. The CDIF is a 
major US Department of Energy test facility in Butte, 
Montana, operated by MSE, Inc. Projects in progress 
include: MHD Proof-of-Concept Project; Mine. Waste 


i lecovery Project; 
Sodium Sulfide/ Fewous Sulfate Project; Soil Washing 
Project for removal of radioactive materials; and Spray 
Casting Project. 
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DE93041122/GAR PC A02/MF A01 

Westinghouse Hanford Co., Richland, WA. 

| me of work for 100-N Hanford Generating 
it 


settling pond and comping. 
R. P. Galbraith. 1993, 8p WHC-SD-EN-AP-146 


Contract AC06-87RL10930 
Sponsored by Department of Energy, Washington, DC. 


This description of work details the field activities as- 
sociated with borehole drilling and sampling of the 
100-N Hanford Generating Plant (HGP) Settling Pond 
and will serve as a field guide for those performing the 
work. It should be used in conjunction with the Environ- 
mental investigations and Site Characterization 
Manual (WHC 1988a) for specific procedures. The 
borehole location is shown in Figure 1. The settling 
pond, the dimensions of which are 40 m by 16 m 
(131.3 ft by 52.5 ft), is located at the HGP adjacent to 
the 100-N Area. The pond received process water 
from the plant. The water contained trace oxygen 
scavenging conditioners such as morpholine, hydra- 
zine, and ammonia. Surface radioactivity readings are 
150 to 500 cpm. Trace levels of surface contamination 
are present. Drilling and sampling will be in accord- 
ance with procedures in the Ell manual (WHC 1988a). 
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DE93524517/GAR PC A03/MF A01 
Warren sates bye Lab., ewer es (England). 

Evaluation y Burrowes shredder for size 
reduction of nen waste materials. 

R. Papworth. 1993, 39p ETSU-B-1356, WSL-CR- 
3644-(MR) 

U.S. Sales Only. 


This report details the work done to evaluate a shred- 
der manufactured by Henley Burrowes which is intend- 
ed to size reduce a variety of different waste materials. 
The testwork has shown that the unit performs well 
with dry pliable materials such as cardboard, semi rigid 
plastic and wood at low (1 tph) feedrates. Although t 
shredder can cope with small quantities of contraries 
such as stones or metal items contained in these 
wastes it is not appropriate for feedstocks containing 
high proportions of these materials. Notable wastes for 
which performance was unsatisfactory were tough 
flexible materials such as rubber or textiles. In particu- 
lar a carpet roll caused the shredder to jam. In general 
the units power consumption was comparable to other 
size reduction equipments of similar size and hence 
capacity. Noise levels are considered to be acceptable 
mpg oes ee health and safety measures such 
as ear defenders are used by operatives in the near 
vicinity. (Author) 


414,240 
DE94000363/GAR 
Florida Univ., Gainesville. 
Comprehensive program to develop correlations 
for the physical properties of kraft black liquors. 
interim report No.3. 

Progress rept. 

A. L. Fricke, D. J. Dong, G. W. Schmid, M. A. Stoy, 
and A. A. Zaman. 93, 87p DOE/CE/40740-3 
Contract FG02-85CE40740 

Sponsored by Department of Energy, Washington, DC. 


The black liquor properties program has conducted a 
systematic collection data of properties, liquor compo- 
sition, and lignin characteristics. Complete data, 
except for some density data, has been collected for 
Slash Pine black liquors made by experimental pulping 
at a total of 25 different pulping conditions that cover 
the entire range used for commercial pulping. In addi- 
tion, complete data has been collected for some mill 
liquors and partial properties or composition data has 
been collected on Slash Pine black liquors made at 16 
different pulping conditions and some mill liquors. Data 
reduction methods have been developed or extended 
for correlation of viscosity, heat capacity, heat of dilu- 
tion, and density. Correlation of properties to pulping 
conditions and of composition to pulping conditions 
has begun. In most cases, data reduction methods 
have been developed that are fundamentally based 
and that have been shown to be generally applicable 
to all black liquors. While it has not proven to be possi- 
ble to include research for comprehensive correlations 
for properties for liquors from other species, we have 
shown that the behavior of liquors made from other 

is similar to that which has been explored ex- 
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methods that "have been developed, and presents 





some preliminary results for correlation of liquor com- 
position and properties to pulping conditions for Slash 
Pine black liquors. 
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Landboforeningernes Raadgivningsforening, 
ming (Denmark). 

Biogasfaellesaniaeg. Landbrugsmaessige nytte- 
vaerdier. Omsaetningsforhold af N, P og K. ( 
munal biomass conversion plants. A 
usefulness. Conditions of usage of N, P and K). 

J. B. Holm-Nielsen, S. Huntingford, and N. Halberg. 
Mar 93, 68p NEI-DK-1302 

Danish. 


The aim was to show the agricultural ey of 
farmers being in connection with Communal Biogas 
Plant. Whether a more environmentally protectire dis- 
tribution of plant nutrients from animal manure takes 
place through a biogas plants distribution system, 
whether the nitrogen in the digested slurry is better uti- 
lized and whether the connection results in slurry 
transportation-time reduction, are discussed. The av- 
erage amount of nitrogen from animal manure used 
per hectare was reduced. The area of manure distribu- 
tion was larger. The nitrogen efficiency was increased 
when using digested slurry and purchase of N mineral 
fertilizer decreased, resulting in considerable reduction 
in nitrogen leaching. The amount of slurry delivered to 
the local storage tanks was approximately 45 per cent 
of the total amount treated on the biogas plant. Condi- 
tions of manure transport improved greatly as this was 
now the responsibility of the communal biomass con- 
version plant administrators. (AB) (24 refs.) 
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DE94702210/GAR PC A04/MF AO1 
Swedish National Board for Industrial and Technical 
Development, Stockholm. 

Biogas ur avfall. Optimerad metangassamman- 
saettning genom styrd avfallsupplaeggning. 
(Biogas from waste. Optimization of biogas recov- 
ery by controlled deposition of solid waste). 

P. Nilsson, M. Aakesson, S. Edner, and T. Bramryd. 
Jun 93, 70p NUTEK-AVF-93-2 

Swedish. 


The project was started in 1988. This second status 
report presents the results of the second and third year 
in operation (August-90 to December-91). The study is 
conducted on six identical test-cells roughly of 8,000 
m(sup 3) each, where the input solid waste is the main 
varying parameter. The project is planned to run for 
another two years. The monitoring programme con- 
cerns the solid waste in the cells, the biogas and the 
leachate (quality and quantity). The report presents 
numbers and graphs over the development of biogas 
and leachate during the whole period from start up, 
and also presents an extraction test on biogas. The 
overall conclusion so far is that we still after three 
years have a very low leachate production (10-30 mm/ 
y), and a high —— production (15-20 m(sup 3) 
biogas per tonnes of wet waste, with 30-45% of meth- 
ane). The leachate is rich in organic matter (BOD and 
COD) and nitrogen. The pH is increasing indicating 
methanogene conditions. The concentration of heavy 
metals is generally low 


414,2: 

$B83-9601 11/GAR 
Congress, Washington, 
Energy Study Conference. 
Environmental and Energy Study Conference 

cial Report: Environment, Energy and Natural 
sources Status Report for the 103rd Congress, 
First Session. 

S. Gorman. 30 Nov 93, 34p 

Paper copy available on subscription, U.S., Canada, 
and Mexico = $205.00/year First Class or 
$295.00/year Overnight Delivery; all others write for 
quote. Single copies also available in paper copy or 
microfiche. Base Manual (Briefing Book) available as 
PB93-960199. 


The House passed legislation implementing a number 
of ‘reinventing government’ proposals developed by 
President Clinton and Vice President Al Gore. Intend- 
ed to streamline federal programs and cut spending, 
the bill would affect a number of environmental and 
energy-related programs. A number of transportation 
tax increases and other fee hikes authorized - Ag 
1993 budget reconciliation act went into effect 

with considerably less fanfare than passage of the bill 
itself, which President Clinton signed Aug. 10. The 
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measure also contained provisions to aid communities 
in the Pacific Northwest suffering because of econom- 
ic setbacks in the timber industry. 
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PB93-963301/GAR PC A02/MF A01 


Environmental Protection Agency, Washington, DC. 
Office of Solid Waste and Emergency Response. 
— Technical Assistance Grants (Fact 


Sheet). 
4 93, 6p EPA/540/K-93/001, OSWER-9230.1-05/ 


al copy available on Standing Order, deposit ac- 
count required (minimum deposit $200 US., Canada, 
and Mexico; all others $400). Single copies also avail- 
able in paper copy or microfiche. 


An important aspect of the Superfund program is citi- 
zen involvement at the local level in decision making 
that relates to site-specific cleanup actions. R niz- 
ing the importance of community involvement and the 
need for citizens living near NPL sites to be well in- 
formed, Congress included provisions in SARA to es- 
tablish a Technical Assistance Grant (TAG) Program, 
intended to promote public involvement in decisions 
on site-specific cleanup strategies under Superfund. 
The TAG Program provides funds for qualified citizens’ 
groups affected by a Superfund site to hire independ- 
ent technical advisors to help them understand and 
comment on site-related information, and thus partici- 
pate in cleanup decisions. 
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PB93-963302/GAR PC A02/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Solid Waste and Emergency Response. 
Superfund Technical Assistance Grants (TAGs) 
(Pamphiet). 

Sep 93, 8p EPA/540/K-93/002, OSWER-9230.1-08 
Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $200 U.S., Canada, 
and Mexico; all others $400). Single copies also avail- 
able in paper copy or microfiche. 


The Environmental Protection Agency (EPA) believes 
it is important for communities to be involved in deci- 
sions related to nearby Superfund sites. For this 
reason, community outreach activities are underway at 
each of the 1,200 sites on the National Priorities List 
(NPL). Congress established the Technical Assistance 
Grant (TAG) Program in 1986 to help affected commu- 
nities understand and comment on site-related infor- 
mation, and thus participate in cleanup decisions. 


414,246 

PB94-100252/GAR PC E19 
Environmental Protection Agency, Washington, DC. 
Office of Science and Technology. 

RCRA Permit Policy Compendium Update Pack- 
age. Revision 2, September 1993. 

Sep 93, 560p EPA/530/R-93/015 

This package contains two 3 1/2 inch diskettes, IBM 
compatible. See also PB92-182518 and PB92-111715. 


The report is an update package for insertion into the 
RCRA permit policy compendium; see PB92-111707 
(complete set) or individual volumes - PB92-111715; 
723; 731; 749; 756; 764; 772; 780; 798; 806; 814 and 
revision 1 (PB92-182518). The user’s guide and key- 
word index volume is replaced; instructions for insert- 
ing new and revised documents are included. 


414,247 

PB94-100450/GAR PC A16/MF A03 
Environmental Protection Agency, een. DC. 
Office of Solid Waste and Emergency Respon 

Solid Waste Disposal Facility Criteria. Ti Technical 


Nov 93, 357p EPA/530/R-93/017 
See also PB93-131233. 


The technical manual has been developed to assist 
municipal solid waste landfill (MSWLF) owners and op- 
erators in achieving compliance with the revised 
MSWLF Criteria, promulgated on October 9, 1991 in 
Title 40, Part 258, of the Code of Federal Regulations 
(CFR). The manual is not a regulatory document, and 
does not provide mandatory technical guidance, but 
does provide assistance for coming into compliance 
with the technical aspects of the revised landfill Crite- 
ria. The document is intended for use by landfill 
owners/operators and their consultants and contrac- 
tors who provide advice on demonstrating compliance 
with the Part 258 standards. 
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PB94-113404/GAR PC A06/MF A02 
Environmental Protection Agency, Washington, DC. 
Office of Solid Waste. 

Summary and Technical Review of Supporting Lit- 
erature for the 1985 Report to Congress on 
Wastes from the Extraction and Beneficiation of 
Metallic Ores, Phosphate Rock, Asbestos, Over- 
burden from Uranium Mining, and Oil Shale. 

Oct 93, 120p EPA/530/R-93/025 


The paper presents a technical review of the sampling 
and analytical data cited in the 1985 report to Con- 
gress on wastes from the extraction and beneficiation 
of metallic ore, phosphate rock, Asbestos, overburden 
from uranium mining, and oil shale. The sampling and 
analytical results cited in the report to Congress came 
from three sources: evaluation of management prac- 
tices for mine solid waste storage, disposal, and treat- 
ment; hazardous waste identification and listing sup- 
port: mining waste study;and characterization of 
wastewater and solid wastes ated in selecte ore 
mining subcategories (Sbm Hg, Al, V, W, Ni, Tl). For 
each source, the document presents a review of the 
sampling and analysis methodologies, as well as a de- 
scription of the data collected. 


414,249 

PB94-114691/GAR PC A06/MF A02 
Texas Univ. at Austin. Dept. of Civil Engineering. 
Report of eat on Geosynthetic Clay Liners. 
D. E. Daniel, and Boardman. Aug 93, 120p 
EPA/600/R-93/171 

See also PB93-131746. Sponsored by Environmental 
Protection Agency, Cincinnati, OH. Risk Reduction En- 
gineering Lab. 


The purpose of the report is to summarize the informa- 
tion presented at the Geosynthetic Clay Liner(GCL) 
workshop held on July 9-10, 1992. The report does not 
represent the full extent of the information available on 
geosynthetic —_ liners. Readers are directed to the 
summary of the GCL workshop held on June 7-8, 1990 
for additional information (EPA 600/2-91/002). 
Rather, the report augments the proceedings from the 
first workshop. Information on Bentofix (TM), Bento- 
mat (TM), Claymax (TM), and Gundseal (TM) is pre- 
sented in Chapter 2. Testing Procedures are discussed 
in Chapter 3. Intimate contact is discussed in Chapter 
4. Owner/operator experiences are listed in Chapter 5. 
Recent university research is discussed in Chapter 6. 
Equivalency concerns are addressed in Chapter 7. 
Technical concerns are voiced in Chapter 8. A list of 
references and published papers and reports on GCLs 
is included in Chapter 9. A list of attendees is present- 
ed in the Appendix. 


414,250 

PB94-114766/GAR PC A06/MF A02 
General Electric Co., Schenectady, NY. Research and 
Development Center. 

Biomass Gasification Pilot Plant Study. 

Final rept. Jul 90-Mar 93. 

A. H. Furman, S. G. Kimura, R. E. Ayala, and J. F. 
Joyce. Sep 93, 103p EPA/600/R-93/170 

See also PB-299 077 and PB81-201873. Sponsored 
by Environmental Protection Agency, Research Trian- 
gle Park, NC. Air and Energy Engineering Research 
Lab., and Vermont Dept. of Public ice, Montpelier. 


The report gives results of a gasification pilot program 
using two biomass feedstocks: bagasse pellets and 
wood chips. The object of the program was to deter- 
mine the properties of biomass product gas and its 
suitability as a fuel for gas-turbine-based power 
eration cycles. The feedstocks were gasified at a feed 
rate of approximately 1 ton/hr (907 kg/hr), using a GE 
pressurized, fixed-bed gasifier and a D le stage of cy- 
clone particulate removal, operating at 538 C. The bio- 
mass product _ was analyzed for chemical composi- 
tion, loadi uel-bound nitrogen (FBN) levels, and 
sulfur and alkali content. 


414,251 

PB94-115078/GAR PC A03/MF A01 
Overseas Chinese Environmental! Engineers and Sci- 
entists Association, Cleveland, OH. 

OCEESA Journal, Volume 8, No. 3, October 1991. 
Oct 91, 45p OCEESA/JL-91/0803 

See also PB94-115052 and PB91-240424. 


In addition to the Overseas Chinese Environmental 
Engineers and Scientists Association (OCEESA) Presi- 
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dent's annual report, news, OCEESA annual meeting 
report, OCEESA Albany Chapter newsletter and 
member roster, and editor's note, the journal includes 
the 1991 OCEESA Directory and 3 technical papers: 
Industrial Environmental Challenges for the ‘90s and 


Beyond; A Vision of Changing Environmental Manage- 
ment; and Remediation Alternatives for a Hazardous 


Guapo proccen to estuuune Oo somes rencclon 
process to determine the source 
covassing heavy soataae. 


/GAR 
North Dakota Univ., Grand Forks. Energy and Environ- 
mental ——— Center. 


Report, May 
D. J. Stepan, R. H. F b 
and D. J. Hassett. Sep 93, 144p GRI-93/0099 
Contracts GRI-5090-253-1930, DE-FC21-86MC10637 
See also PB-222 223 and PB90-234170. Sponsored 
Gas Research inst., , IL., and Department 
Energy, Morgantown, . Morgantown Energy 
Technology Center. 
The report presents a review of remediation technol- 
ogies that have potential for application to mercury 
contamination presently experienced by the gas indus- 
try at natural gas metering stations. Identified technol- 
ogies are based on physical separation, chemical sep- 
aration, immobilization, thermal separation, biological 
treatment, or electrolytic separation. Several 
tions are currently developing treatment systems that 
utilize these t , or in 
nation, as fully integrated treatment systems. Informa- 
tion regarding the status of these organizations’ mer- 
cury remediation development efforts is presented in a 
database format, together with performance and eco- 
nomic data, where availabie. 


PC A13/MF A03 
Eastern Research Group, Inc., Lexington, MA. 
Use of , and Borehole 


cal cal Techniques at at Contaminated Sites: A 
J. ni Seating. Sep Sep 93, 300p EPA/625/R-92/007 
Sponsored by Environmental Protection Agency, Cin- 


cinnati, OH. ter for Environmental Research Infor- 
mation. 
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PC A19/MF A04 


Nov 23, B6p EPA/540/R-93/526 

Contract EPA-68-C0-0047 

See also PB89-132690. Sponsored by Environmental 
Protection Agency, Cincinnati, OH. Risk Reduction En- 


The Superfund Innovative Technology Evaluation 
(SITE) ‘am, now in its eighth year, is an integral 
part of EPA’s research into alternative cleanup meth- 


ods for hazardous waste sites around the nation. 
pee ee with technology os — 


and measurement 
ee ae 
» 1, -4~ applicability to various wastes; 
its development or demonstration status and 
demonstration results, if avalabe, and provides dem 
onstration and technology contacts. 
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PB94-123874/GAR PC A04/MF A01 
Environmental Protection Agency, Cincinnati, OH. Risk 


pm ag de Technology Evaluation Pro- 
yy py tg 1992. 
P. Barkley, A. ichardson, G. 
and L. Jack. Oct 93, - Sop EPA/S40/R 03/526 
See also PB93-126613 


eT neces eran Re henaeed 
demand for alternative hazardous waste treatment 


Evans, 


and current 
gras impact catalogues projects being 


414,257 

PB94-500642/GAR CP po2 
Environmental Protection Agency, Washington, DC. 
Hazardous Site Evaluation Div. 


—- (ILM02.1 Version 4) sion 4) (tor Micro. 


oan 1 “diskette EPA/SW/DK-94/072 

System: IBM compatible; MS DOS operating system, 

585K. : Base SAS. 2MB. Hard disk with at 

least 10 MB of available space. Printer with wide car- 

ee 
‘e memory 


The software is on one 5 1/4 inch diskette, 360K 
double density. File format: Executable code. Docu- 
mentation included; may be ordered separately as 
PB92-145598. 


ICCSS software is a version of a mainframe-based ap- 
oie eeeoe US Environmental Protec- 
"s National Contract Laboratory Program 

is designed to automate the determina- 


requires that SAS/PC be installed on the host PC. It 
will load analytical data from diskettes into SAS file 
py yp ree = taht ge angen mea 
oS Oe eee Ho 
forms which contain defects. In addition, ICCSS 

cludes software to assist in identifying these critical 
structural defects in the data format, to assist in identi- 
a 
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PB94-860046/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 


Energy Production Using Landfill Gas. (Latest cita- 
tions from the Energy Science and Technology 
Database). 

Published Search®. 

Dec 93, 111 citations minimum 

Updated with each order. Supersedes PB93-850865. 
Prepared in cooperation with Department of Energy, 
Washington, DC. Sponsored in part by National Tech- 
nical Information Service, Springfield, VA. 

U.S. sales only. 


The bibliography contains citations ——e the use 
of landfill gas as fuel for power production. The cita- 
tions cover control methods for landfill gas combus- 
tion, power plant designs, process hazards, purifica- 
tion and cleaning of landfill gases, degassing method- 
ology and systems, and the economics and regula- 
tions affecting energy production from landfill gas. Ex- 
isting plants, facilities, pilot plants, and experimental 

lems are examined. (Contains a minimum of 111 
= and includes a subject term index and title 
ist. 


414,259 
PB94-860509/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 


ed Biphenyis: Occurrence and Treat- 
and industrial Wastes. (Latest ci- 
— Water Resources Ab- 


Dec 93, 250 citations 
Updated with each order. Supersedes PB93-860294. 
‘ed in cooperation with of Water Research 
Technology, Washington, DC. Sponsored in part 
by National Technical Information Service, Springfield, 


The bibliography contains citations concerning treat- 
ment and disposal methods, specific site studies, de- 
tection methods and instrumention, and monitoring 
techniques for polychlorinated biphenyls (PCBs) in in- 
dustrial and municipal wastes. Treatment methods in- 
clude activated carbon, incineration, and biodegrada- 
tion. Legal and regulatory aspects are also discussed. 
Reports pertaining specifically to the occurrence of 
these compounds in sediments and soils are excluded 
from this bibliography. (Contains 250 citations and in- 
cludes a subject term index and title list.) 


414,260 
PB94-860541/GAR 
NERAC, Inc., Tolland, CT. 
Recovery and Recycling of Piastic Wastes. (Latest 
citations from Pollution Abstracts). 

Published Search®. 

Dec 93, 208 citations minimum 

Updated with each order. Supersedes PB93-861110. 
Prepared in cooperation with Cambridge Scientific Ab- 
stracts, Washington, DC. Sponsored in part by Nation- 
al Technical Information Service, Springfield, VA. 


The bibliography contains citations concerning the re- 
cycling of plastics from municipal waste streams, land- 
fills, and scrap from industrial processes. Topics in- 
clude major advances in industry-led plastics recy- 
cling, equipment needed for reprocessing scrap plastic 
into useful materials, and markets for recycied prod- 
ucts. The citations also discuss the types of plastics 
most economical to recycle and those least likely to be 
contaminated with toxic or carcinogenic materials 
which would make reprocessing hazardous. Success- 
ful recycling programs developed in Japan and west- 
ern European countries are detailed. (Contains a mini- 
mum of 208 citations and includes a subject term index 
and title list.) 
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414,261 
/GAR 


PB94-860566. 

NERAC, Inc., Tolland, CT. 
Medical and Pharmaceutical Wastes. (Latest cita- 
tions from Pollution Abstracts). 

Published Search®. 

Dec 93, 182 citations minimum 

Updated with each order. Supersedes PB93-861292. 
Prepared in cooperation with Cambridge Scientific Ab- 
stracts, Washington, DC. Sponsored in part it Nation- 
al Technical Information Service, Springfield, 


The bibliography contains citations concerning medi- 

cal and pharmaceutical waste regulation and —— 
The citations examine landfills and combustion as dis- 
posal options, and consider the economic viability of 
each. Also covered are the effects of pollutant ef- 
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fluents such as mercury, dioxins, infectious pathogens, 
residual ash, radioisotopes, and particulate air pollu- 
tion. (Contains a minimum of 182 citations and in- 
cludes a subject term index and title list.) 


414,262 

PB94-86 1093/GAR 
NERAC, Inc., Tolland, CT. 
Metals Recovery from Solid Wastes Excluding Ura- 
nium. (Latest citations from the Energy Science 
and Technology Database). 

Published Search®). 

Dec 93, 184 citations minimum 

Prepared in cooperation with Department of Energy, 
Washington, DC. Sponsored in part by National Tech- 
nical Information Service, Springfield, VA. 

U.S. sales only. 


PC NO1/MF NO1 


The bibliography contains citations concerning the re- 
covery of metal values from solid waste streams. Arti- 
cles discuss consumer and municipal solid wastes, in- 
dustrial wastes and scrap, and mining wastes. Cita- 
tions address recycling of aluminum, steel, heavy 
metals, vanadium, lead, mercury, plutonium, and other 
rare or valuable metals. (Contains a minimum of 184 
citations and includes a subject term index and title 
list.) 


414,263 

PB94-861101/GAR 

NERAC, Inc., Tolland, CT. 

Uranium Recovery from Wastes. (Latest citations 

— the Energy Science and Technology Data- 
ase). 

Published Search®). 

Dec 93, 170 citations minimum 

Prepared in cooperation with Department of Energy, 

Washington, DC. Sponsored in part by National Tech- 

nical Information Service, Springfield, VA. 

U.S. sales only. 


PC NO1/MF NO1 


The bibliography contains citations concerning the re- 
covery of uranium metal from solid and liquid waste 
streams. Articles discuss uranium mine tailings, 
wastewater streams, metal scrap, mineral products, 
a saltwater, and nuclear industry wastes. 


itations include discussions of extraction and separa- 
tion techniques, and economics of specific uranium- 
containing wastes. (Contains a minimum of 170 cita- 
tions and includes a subject term index and title list.) 


414,264 
PB94-861127/GAR PC NO1/MF NO1 
NERAC, inc., Tolland, CT. 

Sanitary Landfills. (Latest citations from the NTIS 
Bibliographic Database). 

Published Search®). 

Dec 93, 250 citations 

Updated with each order. Supersedes PB93-864205. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains information concerning the 
— operation, and management of sanitary land- 
fills. The citations include specific site studies, environ- 
mental monitoring, and solid waste management strat- 
egies. Some attention is given to waste recycling, gas 
generation and recovery operations, and regulatory 
issues. (Contains 250 citations and includes a subject 
term index and title list.) 


414,265 

PB94-86 1309/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

Recycling Zinc. (Latest citations from the NTIS 
Bibliographic Database). 

Published Search®). 

Dec 93, 266 citations 

Updated with each order. Supersedes PB85-868719. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations concerning the 
processes, energy use patterns, trends, prospective 
sources, etc., of zinc recycling. Processes discussed 
include distillation, pyrochemical processing, and elec- 
trorefining. (Contains 266 citations and includes a sub- 
ject term index and title list.) 


414,266 
PB94-861473/GAR 
NERAC, Inc., Tolland, CT. 
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Solid Waste Reclamation and Recycling: Plastics. 

= citations from the NTIS Bibliographic Data- 
se). 

Published Search®. 

Dec 93, 140 citations minimum 

Updated with each order. Supersedes PB93-871036. 

Sponsored in part by National Technical Information 

Service, Springfield, VA. 


The bibliography contains citations concerning the re- 
covery of plastic wastes. Urban and industrial recycling 
programs are discussed. The decomposition of plas- 
tics into reusable chemicals and the use of recycled 
plastic in new products are discussed. The economics 
of plastics recycling programs and participation in 
them are briefly covered. (Contains a minimum of 140 
citations and includes a subject term index and title 
list.) 


414,267 

PB94-86 1523/GAR PC NO1/MF NO1 

NERAC, Inc., Tolland, CT. 

Composting. (Latest citations from the NTIS Bibli- 
Database). 


Published Search®). 

Dec 93, 250 citations 

Updated with each order. Supersedes PB93-874584. 
Sponsored in part by Nationa! Technical Information 
Service, Springfield, VA. 


The bibliography contains citations concerning the 
technology of composting waste products. Citations 
discuss composting of agricultural wastes, food 
wastes, industrial and municipal sludges, and other 
forms of wastes such as home leaves and garbage. 
Articles discuss the techniques and equipment for 
both small-scale and large-scale processes. (Contains 
250 citations and includes a subject term index and 
title list.) 
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DE93018161/GAR PC A06/MF A02 
Michigan Univ., Ann Arbor. Dept. of Civil and Environ- 
mental Engineering. 

Influence of interfacial properties on the two- 
phase liquid flow of organic contaminants in 
a. Final report, July 1, 1989--June 30, 
1992. 


Progress rept. 

A. H. Demond, F. N. Desai, and K. F. Hayes. 1992, 
113p DOE/ER/60820-4 

Contract FG02-89ER60820 

Sponsored by Department of Energy, Washington, DC. 


DOE’s waste sites are contaminated with a variety of 
organic liquids. Because of their low solubility in water, 
organic liquids such as these will persist as separate 
liquid phases and be transported as such in the sub- 
surface. Thus, an improved understanding of the fac- 
tors influencing the movement of a separate organic 
liquid phase in the subsurface is important to DOE’s 
efforts to control groundwater contamination. Wettabil- 
ity is sometimes cited as the most important factor in- 
fluencing two-phase flow in porous media. The wetting 
phase migrates preferentially through the smaller 
pores, whereas the nonwetting phase is concentrated 
in the larger pores. Typically, aquifers are thought of as 
strongly water-wet, implying that the organic liquid 
preferentially occupies the larger pores. But in fact, 
that state depends on the properties of the three inter- 
faces of the system: between the organic liquid and 
water, water and the solid, and the organic liquid and 
the solid. Characteristics of the system which affect 
the interfacial properties also impact the wettability, 
such as the nature of the aquifer solids’ surfaces, the 
composition of the goundwater and the properties of 
the organic contaminant. The alteration of wettability 
at DOE waste sites may be dominated by the presence 
of co-contaminants such as organic acids and bases 
which behave as surface-active agents or surfactants. 
Because of their physicochemical nature, surfactants 
will sorb preferentially at the interfaces of the system, 
thereby impacting the wettability and the distribution of 
the liquids in the porous medium. The over-all objec- 
tive of this research was to determine how changes in 
interfacial properties affect two-phase flow. Specifical- 
ly, the objective was to examine the effect of surfac- 
tant sorption on capillary pressure relationships by cor- 
relating measurements of sorption, zeta potential, in- 
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terfacial tension and contact angle, with changes in 
the capillary pressure-saturation relationships. 


414,269 


DE93018460/GAR PC A04/MF A01 
Brookhaven National Lab., Upton, NY. 

Overview of physical oceanographic measure- 
ments taken during the Mt. Mitchell Cruise to the 
ROPME Sea Area. 

R. M. Reynolds. 31 Mar 93, 61p BNL-49194, CONF- 
9301123-1 

Contract AC05-840R21400 

Scientific workshop on results of the R/V Mt. Mitchell 
cruise (1st), Kuwait City (Kuwait), 24-28 Jan 1993. 
Sponsored by Department of Energy, Washington, DC. 


The ROPME Sea Area (RSA) is one of the most impor- 
tant commercial waterways in the world. However, the 
number of direct oceanographic observations is small. 
An international program to study the effect of the Iraqi 
oil spill on the environment was sponsored by the 
ROPME, the preg oo tetery a Oceanographic Com- 
mission, and the National Oceanic and Atmospheric 
Administration (NOAA). 


414,270 


DE93019347/GAR 

Tulane Univ., New Orieans, LA. 
Hazardous materials in aquatic environments of 
the Mississippi River basin. Quarterly project 
status report, April 1, 1993--June 30, 1993. 

Progress rept. 

1993, 27p DOE/EW/53023-T2 

Contract FG01-93EW53023 

Sponsored by Department of Energy, Washington, DC. 


PC A03/MF A01 


During this quarter, the Review Panel made its final 
recommendations regarding which of the proposals 
should be funded. Included in this report is a brief 
status report of each of the research and education 
projects that are currently funded in this project. The 
Coordinated Instrumentation Facility (CIF) sponsored 
3 seminars on Environmental Sample Preparation 
Techniques. These seminars were designed to edu- 
cate the investigators on the use of microwave diges- 
tion systems for sample preparation and the use of In- 
ductively Coupled Plasma and Atomic Absorption 
Specrtroscopy for analyses. During this period, Tulane 
and Xavier Universities have worked closely with Oak 
Ridge National Laboratories (ORNL) to develop a long 
term relationship that will encourage interaction and 
collaborations among the investigators at all of the in- 
Stitutions. 
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DE93019600/GAR PC A11/MF A03 
Battelle Pacific Northwest Labs., Richland, WA. 
Ecological evaluation of proposed dredged mate- 
rial from Wilmington Harbor and Military Ocean 
Terminal, Sunny Point, North Carolina. 

J. A. Ward, M. R. Pinza, M. E. Barrows, and J. Q. 
Word. Jul 93, 248p PNL-8766 

Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 


This report is intended to provide information required 
to address potential ecological effects of the proposed 
disposal of Wilmington Harbor and Military Ocean Ter- 
minal, Sunny Point (MOTSU), North Carolina, sedi- 
ments in the ocean. The report is divided into five sec- 
tions. Section 1.0 is the introduction containing a brief 
overview of the study and the study objectives. Section 
2.0 describes the methods and materials used for 
sample collection, processing, toxicological and bioac- 
cumulation testing, physical/chemical analysis of sedi- 
ments and tissues, data analysis, and quality assur- 
ance procedures. Section 3.0 presents the results of 
field collections, sediment chemistry, toxicological 
testing, and tissue chemistry resulting from bioaccu- 
mulation exposures. Section 4.0 presents a discussion 
of the results and summary conclusions concerning 
the acceptability of the Wilmington Harbor and 
MOTSU dredged material for ocean disposal. Section 
5.0 lists the literature cited in support of this document. 
A series of appendixes contain detailed data listings. 


414,272 


DE93019838/GAR PC A04/MF A01 
Westinghouse Savannah River Co., Aiken, SC. 
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free and Car Pond Gamege Snten Sapieeten 
inate quar- 


ne ess rept. 
3, 68p WSRC-TR-93-274 
Conwect AC09-89SR 18035 
Sponsored by Department of Energy, Washington, DC. 


| say from the three wells at the K-Area a 

Sludge Application Site (KSS wells) and the three 
at the Par Pond Sewage Si Application Site (PSS 
wells) are analyzed quarterly for constituents required 
by South Carolina Department of Health and Environ- 
mental Control Construction Permit 13,173 and, as re- 
quested, for other constituents as part of the Savan- 
nah River Site Groundwater Monitoring Program. 
Annual analyses for other constituents, primarily 
metals, also are required by the permit. During first 
quarter 1993, no permit-required constituents exceed- 
ed standards at the two sites except iron, which was 
elevated in one KSS well and two PSS wells. Alumi- 
num, not required by the permit, was the only other 
constituent that exceeded standards. Elevated levels 
of aluminum and iron at these two sites may be con- 
current with a change in analytical methodology. As in 
previous quarters, chlordane concentrations did not 
exceed the detection limit in any of the wells. (ERA 
citation 18:032537) 


414,273 

DE93040086/GAR PC A99/MF A06 

Westinghouse Savannah River Co., Aiken, SC. 

Mixed Waste Management Facility (MWMF) 

monitoring report. Fourth quarter 
992 and 1992 summary. 

Progress rept. 

Mar 93, 687p WSRC-TR-93-060 

Contract ACO9-89SR 18035 

Sponsored by Department of Energy, Washington, DC. 


During fourth quarter 1992, nine constituents exceed- 
ed final Primary Drinking Water Standards (PDWS) in 
one or more groundwater samples from monitoring 
wells at the Mixed Waste Management Facility 
(MWMF) and adjacent facilities. As in previous quar- 
ters, tritium and trichioroethylene were the most wide- 
spread constituents. Fifty-seven (48%) of the 120 
monitoring wells, contained elevated tritium activities, 
and 23 (19%) contained elevated trichloroethylene 
concentrations. Total alpha-emitting radium, tetrach- 
loroethylene, chioroethene, cadmium, 1,1-dichloroeth- 
ylene, lead, or nonvolatile beta levels exceeded stand- 
ards in one or more wells. During 1992, elevated levels 
of 13 constituents were found in one or more of 80 of 
the 120 groundwater monitoring wells (67%) at the 
MWMF and adjacent facilities. Tritium and trichloroeth- 
ylene exceeded their final PDWS more frequently and 
more consistently than did other constituents. Tritium 
activity exceeded its final PDWS m 67 wells and trich- 
loroethylene was. elevated in 28 wells. Lead, tetrach- 
loroethylene, total oe gross alpha, 
cadmium, chloroethene hloroethylene 1,2- 
dichloroethane, mercury, or nitrate exceeded stand- 
ards in one or more wells during the year. Nonvoiatile 
beta exceeded its drinking water screening level in 3 
wells during the year. 


414,274 
DE PC A13/MF A03 


3. 
R. Khaleel. Aug 93, rc} WHC-MR-0420 
Contract ACO06-87RL 109: 
Sponsored by Sesubeense of Energy, Washington, DC. 


At the Hanford Site, the record of decision for remedi- 
ation of CERCLA sites is largely based on results of 
the baseline risk and performance assessment of the 
remedial action alternatives. These assessments re- 
quire the ability to predict the fate and transport of con- 
taminants ail appropriate exposure pathways 
which, in case of the Hanford Site, includes the migra- 
tion of contaminants through the vadose zone to the 
water table. Listed below are some of the require- 
ments, as prescribed by the regulators, relative to 
CERCLA risk and performance assessment at Han- 
ford. A workshop was ed by the Environmental 
Risk and Performance it Group, Westing- 
house Hanford Company on March 29--30, 1993 at the 
Richland Best Western Tower Inn. During the work- 
shop, an assessment was made of the need for and 
scope of various tasks conducted or planned as 
part of the Hanford Site waste isolation performance 
assessment/risk assessment activities. Three exter- 
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nal, ane experts served as part of a 
review panel for workshop: (a) Professor Lynn 
Gelhar of MIT; (b) Professor Peter Wierenga of Univer- 
sity of Arizona; and (c) Dr. Rien van Genuchten of US 
Salinity Laboratory, Riverside, California. The technical 
experts provided their on the current 
state-of-the-art in vadose zone flow and transport 
modeling. In addition, the technical experts provided 
an outside independent assessment of the work being 
performed or planned in support of various activities 
identified in TPA Milestone M-29-02. This document in- 
cludes the following: Recommendations from the 
three peer reviewers; areas of expertise of the three 
peer reviewers; workshop agenda; copies of view- 
graphs (where available) from presenters at the work- 
shop; workshop minutes; and list of workshop atten- 
dees. 


414,275 


DE93040414/GAR _ PC A03/MF A01 


ments a freshwater mussels 
S C. Wade. Oct 92, ore TWA/WR-02/25 


Reservoir sediments near the Decatur, Alabama, in- 
dustrial waterfront were screened for acute (9-day) 
toxicity to 8-day old freshwater mussels In 1990. only 
two locations, designated as stations Alpha (TRM 
303.4L, Dry Branch Embayment) and Delta (TRM 
301.IL), were found to be toxic to mussels. Toxicity cor- 
related strongly with unionized ammonia measured 
daily In porewater samples during the study. A defini- 
tive study was conducted in 1991 to determine persist- 
ence of the toxicity observed In 1990 at the two loca- 
ee ne ee ane eee 
and the role of sediment ammonia and/or other sedi- 
ment contaminants. The 1991 TVA study, reported 
herein, found reoccurring (persistent) toxicity at both 
locations. Porewater was toxic at concentrations of 
100, 50, and 25 percent. Toxicity was not observed in 
samples diluted to 12.5 percent. 


414,276 
DE93040635/GAR PC A24/MF A04 
oa Savannah River Co., Fens SC. 
ix laste Management Facility (MWMF) 
monitoring report. First quarter 1993. 
ogress rept. 
Jun 93, 559p WSRC-TR-93-272 
Contract ACO9-89SR18035 
Sponsored by Department of Energy, Washington, DC. 


yomey Ss first quarter 1993, eight constituents exceeded 
final ay a Water Standards in groundwater 
samples fr adient monitoring wells at the 
Mixed Waste Facility, the Old Burial 
Ground, the E-Area Vaults, and the proposed Hazard- 
ous Waste/Mixed Waste Disposal Vaults (HWMWDV). 


oethyiene, i ‘oethylene 
alpha, lead, or nonvolatile beta levels also exceeded 
standards in one or more wells. The elevated constitu- 


ents were found in Aquifer Zone lIB(sub 2) 
(Water Table) and Aquifer Zone |IB(sub 1), (Barnweil/ 
McBean) wells. However, several Aquifer Unit IIA 
(Congaree) wells also contained elevated constituent 
levels. oie flow directions and rates in 
the three ostratigraphic units were similar to previ- 
ous quarters. 


414,277 
DE93040667/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Pacific Northwest tasks supporting the 
Office of Technology national pro- 
eC Slate. 1993, 13p PNL-SA-22904 
Contract ACO6-76RL01830 
Sponsored by Department of Energy, Washington, DC. 
The purpose of this document is to provide a concise 
summary of the Pacific Northwest Laboratory's (PNL) 
tasks being 
(DOE) Office of Technology Development (OT 
summaries are useful to principal tors who 
wast Gotoh nas eam Oncinmanaaian a work, to 
stail in DOE operating propwns wt are losing for 
better solutions to current problems, and to ate in- 
with PNL to 
: are 
on breskeown Stee 
ture (WBS), which is a hierarchical organization of the 


Hanford mission into subordinate missions. The tech- 
nology development tasks are all in WBS 3.2. The first 
subordinate steps under WBS 3.2 are general catego- 
ries of technology development, such as Soils and 
Groundwater Cleanup. The next level is the Integrated 
Program (IP) and Integrated Demonstration (ID) level. 
An IP is a centrally managed series of projects which 
explore and develop a particular technology, such as 
characterization, for application to a wide spectrum of 
problems. An ID brings multiple technology systems to 
bear on an actual problem; for example, a carbon tet- 
rachioride plume migrating through the soil is being re- 
mediated with biological agents, heating the soil, and 
destruction of the contamination in vapor removed 
from the soil. IDs and IPs are identified by an alphanu- 
meric code: GSO2 is the second ID under Groundwat- 
er and Soils Cleanup. The final step in the breakout is 
the Technical Task Plan (TTP). These are individual 
tasks which support the ID/IP. They are identified by a 
six-digit number in the format 3211-01. The WBS struc- 
ture for Technology Development down to the ID/IP 
level is shown. 


414,278 

DE93041033/GAR PC A20/MF A04 
Department of Energy, Albuquerque, NM. Uranium Mill 
Tailings Remedial Action Project Office. 

Remedial action pian and site design for stabiliza- 
tion of the inactive uranium mill tailings sites at 
Slick Rock, Colorado. Appendix A to Attachment 3, 
Tables. 

Progress rept. 

Jul 93, 463p 

Contracts AC04-91AL62350, FC04-82AL16257 


This report is a compilation of chemical and radionu- 
clide measurements made in the environment as part 
of the Remedial Action Plan and Site Design for Stabi- 
lization program. 


414,279 
DE93041212/GAR PC A12/MF A03 
Oak Ridge National Lab., TN. 

Environmental Guidance Program Reference 
Book: Marine Protection, Research, and Sanctuar- 
a 
31 Jan 88, 260p ORNL/M-490 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


Two laws governing activities in the marine environ- 
ment are considered in this Reference Book. The 
Marine Protection, Research, and Sanctuaries Act 
(MPRSA, P.L. 92-532) regulates ocean dumping of 
waste, provides for a research program on ocean 
dumping, and provides for the designation and regula- 
tion of marine sanctuaries. The Marine Mammal Pro- 
tection Act (MMPA, P.L. 92-522) establishes a federal 
program to protect and manage marine mammals. The 
Fishery Conservation and Management Act (FCMA, 
P.L. 94-265) establishes a program to regulate marine 
fisheries resources and commercial marine fishermen. 
Because the Department of Energy (DOE) is not en- 
gaged in —— that could be classified as fish- 
ing under FCMA, this Act and its regulations have no 
implications for the DOE; therefore, no further consid- 
eration of this Act is given within this Reference Book. 
The requirements of the MPRSA and the MMPA are 
discussed in terms of their implications for the DOE. 


414,280 
DE93041309/GAR PC A02/MF A01 


ICF, Inc., Fairfax, VA. 

Comments on new technical and economic data 

avaliable for EPA's proposed offshore oll and gas 
standards. 


discharge guidelines and 

13 Jan 89, 10p DOE/FE/61679-T2 

Contract AC01-88FE61679 

Sponsored by Department of Energy, Washington, DC. 


The purpose of this paper is to provide comments on 
the Environmental Protection A —— (EPA) Notice in 
the Federal Register entitled, “Oil and Gas Extraction 
Point Source Category, Offshore Subcategory; Efflu- 
ent Limitations Guidelines and New Source Perform- 
ance Standards; New Information and Request or 
Comments” (53 FR 41356; October 21, 1988). This 
Notice announces the availability of new technical, 
economic and environmental assessment information 
relating to the development of Best Available Technol- 
ogy economically achievable (BAT and New Source 
Performance Standards (NSPS) regulations under the 
Clean Water Act governing the discharge of drilling 





fluids (muds) and drill cuttings from offshore oil and 
gas facilities. The Notice is part of a rulemaking proc- 
ess which formally began with the initial release of 
rules in August 1985 and which incorporates numer- 
ous comments and additional data received subse- 
quent to the release of the 1985 rules. The comments 
in this paper will concentrate on the following five 
issues: Estimated project impacts are misrepresented 
by — weighted-average incremental costs of 
regulation. Economic impacts are inaccurate, since 
annual compliance costs will likely affect the number 
of wells drilled, by the effect of compliance costs on 
project economics and the reduction in industry cash 
flows on capital available for drilling. Initial well produc- 
tivity assumptions for various scenarios do not vary 
with field size. The assumed lease costs, which are 
based on historical data, do not accurately reflect the 
future value of leases. The experimental decline rates 
assumed for the Pacific are too high. 


414,281 


DE94702156/GAR PC A07/MF A02 
Norsk Inst. for Luftforskning, Lillestroem. 

Baitic Sea environmental program. The topical 
area study for atmospheric deposition of pollut- 
ants. Final technical report. 

J. M. Pacyna. Jul 92, 142p NILU-OR-46/92, ISBN 
82-425-0385-0 


The report provides information on emission and dep- 
osition fluxes of pollutants in the Baltic Sea area and 
their future trends as well as on assessment of envi- 
ronmental requirements. A list of priorities is presented 
with respect to emission and deposition reductions 
and their strategies. A review of solutions to meet 
these reductions is included with technical, economic, 
financial and institutional issues. Environmental bene- 
fits are also presented. 44 refs., 23 figs., 27 tabs. 


414,282 


N94-14212/2/GAR 
(Order as N94-14209/8/GAR, PC A17/MF 
A04) 


Ministry of Posts and Telecommunications, Tokyo 
(Japan). Communications Research Lab. 

Artificial Oil Pollution Detection and Wave Obser- 
vation in the Sea Adjacent to Japan by ERS-1 SAR. 
K. Okamoto, H. Masuko, K. Nakamura, M. Shimada, 
and M. Nakai. 31 Mar 93, 4p 

in Science and Tech Agency, Asia-Pacific Isy 
Conference, Volume 2 p 31-34. 


On November 10 and 13, 1991, an experiment was 
performed to detect an artificial oil poliution and ocean 
waves by the C-band SAR (Synthetic Aperture Radar) 
of ERS-1. Artificial oil slick was made by —— oleyl 
aicohol from a small vessel in the Pacific Ocean about 

100 km off the Coast of Omaezaki, Shizuoka Prefec- 
ture, Japan. Sea truth data were nate from the re- 
search vessel ‘Keifu-maru’ of JM oo Meteorolog- 
ical Agency) and from a small vessel hronous ob- 
servation by X-band, VV (Vertical Tranamission/ Vert. 
cal Reception Mode) polarization airborne real = 
ture SLAR (Side-Looking Airborne Radar) of L 
(Communications Research Laboratory) was made to- 
gether with the observation by SAR. The SAR images 
were produced by NASDA. In the SAR image, it was 
found clearly the artificial oil polluted area which looks 
dark by the damping of the capillary wave on Novem- 
ber 10, 1991. The decrement of the scattering cross 
section was about 2.5 dB at the maximum. 


414,283 


PB94-107745/GAR PC A07/MF A02 
Environmental Protection Agency, Washington, DC 
Office of Science and Technology. 

Water Quality Assessment of Proposed Effluent 
} — ~ea for the Pulp, Paper, and Paperboard In- 

ustry. 
Nov 93, 150p EPA/821/R-93/022 
See also PB93-153914. 


The assessment evaluates both qualitatively and 
quantitatively the potential aquatic life and human 
health benefits of controlling the discharges from four 
bleaching subcategories that fall under best available 
technology regulations. 


414,284 

PB94-107893/GAR PC A05/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Water. 
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Subsurface Fiow Constructed Wetlands for 
Wastewater Treatment. A Technology Assess- 


ment. 
S. C. Reed. Jul 93, > EPA/832/R-93/008 
See also PB94-190370 


The subsurface flow (SF) wetland maintains the water 
level below the surface of gravel or other media —— 
in the wetland bed. The report verifies that S' 
structed wetlands can be a reliable and cost-effective 
treatment method for a variety of wastewaters. These 
have included . Municipal, and industrial 
wastewaters as well as landfill leachates. Applications 
range from single family dwellings, parks, schools, and 
other public facilities to municipalities and industries. It 
can be a low-cost, low-energy process requiring mini- 
mal operational attention. As such the concept is par- 
ticularly well suited for small to moderate sized facili- 
ties where suitable land may be available at a reasona- 
ble cost. Significant advantages include lack of odors, 
lack of mosquitoes and other insect vectors, and mini- 
mal risk of public exposure and contact with the water 
in the system. 


414,28. 

pbS4-113388/GAR PC A04/MF AO1 
Environmental Protection Agency, Washington, DC. 
Office of Solid Waste. 


Limitations Guidelines and 
Standards, Ore Mining and Dressing Point Source 


Oct 98, 45p EPA/530/R-93/023 
See also PB94-113396. 


The document recompiles data from a study of 
wastewaters generated at ore and mining and dressing 
sites to support the development of national effluent 
guidelines to be included in NPDES permits issued for 
those facilities. The ore mining and dressing category 
includes extraction and beneficiation operations in the 
hard rock and mineral mining sectors. These sectors 
include iron, copper, lead, zinc, gold, silver, molybde- 
num, aluminum, tungsten, nickel, vanadium, mercury, 
uranium, antimony, titanium, and platinum. The sum- 
mary contains the specific types of operations within- 
each sector, the ics analyzed,the metals ana- 
lyzed, and a narrativedescription of the results of 
wastewater characterization for each process. The 
EPA's office of solid waste has recompiled the data 
contained in the effluent guidlines for possible use in 
its effort to develop a rational mining program. 


PC A04/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of ge Waste. 


Limitations and 
Mineral Mining and Processing Point 


Source Soy. 
Oct 93, 7: tt 4 R-93/024 


See also 


The document recompiles data from a study of the 
mineral mining and processing industry conducted in 
the late 1970’s. The study encompassed the following 
non-metallic minerals: Dimension stone, construction 


sand and gravel, im, asbestos and wollastonite, 
mica and sericite, r, borax, trona ore, rock salt, 
sulfur, lithium minerals, fire clay, kaolin and ball clay, 
kyanite, shale, garnet, graphite, crushed stone, indus- 
trial sand, asphaltic materials, lightweight aggregates, 
barite, salines from brine lakes, potash, sodium sul- 
fate, phosphate rock, mineral pigments, bentonite, 
fullers earth, feldspar, magnesite, talc, soapstone, and 
lite, diatomite mining, and miscellaneous min- 

erals. Table 1 summarizes the information published in 
the development document, including pollutants ana- 
ed and comments on treatment methods used. 
able 2 provides a list of the applicable standards for 
contaminants detected in ore processing wastewater. 


PC A99/MF E08 
Environmental Protection Agency, Washington, DC. 


Draft Document. 
Oct 80, 769p EPA/440/1-80/075A 
See also PB82-249673. 


the followii 


The document encompasses Electrical 
and Electronic Components (E&EC) pr 


luct areas: 
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Carbon and Graphite; Switchgear and Fuses; Resist- 
ance Heaters; Incandescent Lamps; Fluorescent 
Lamps; Electron Tubes; Cathode and TV Tubes; Insu- 
lators - Mica; Insulators - Plastic and Laminates; Ca- 
pacitors; Semiconductors (Simple); Semiconductors 
(Complex); Electric and Electronic Components; and 
Wet Transformers. Effluent guidelines for the E&EC 
Category were developed from data obtained from 
previous EPA studies, literature searches, and plant 
surveys and evaluations. 


414,288 
PB94-114709/GAR PC A03/MF A01 
Armstrong Lab., Tyndall AFB, FL. 

Tes! tion in the Field. 

Book ci 

J.T. Wilson. 61993, 32p EPA/600/A-93/260 

Pub. in In situ Bioremediation: When Does It Work, 
1993. See also PB93-126175. Sponsored by Robert S. 
Kerr Environmental Research Lab., Ada, OK. 


An operational definition for success of in situ bioreme- 
diation at field scale includes meeting regulatory goals 
for ground water quality in a timely fashion at a predict- 
able cost. Current practice for site characterization 
does not adequately define the amount of contamina- 
tion subject to bioremediation. As a result, laboratory 
estimates of the requirements for electron acceptors 
and mineral nutrients and of the time required for re- 
mediation have much uncertainty. In contrast to labo- 
ratory studies, the extent of remediation achieved at 
field scale is influenced by dilution of compounds of 
regulatory concern in circulated water and by partition- 
ing of the regulated compounds between water and 
residual nonaqueous-phase oily material. The extent 
of weathering of residual oily-phase material and the 
hydrologic environment of the residual have a strong 
influence on the potential for ground water contamina- 
tion after active remediation ceases. (Copyright (c) 
1993 National Academy of Sciences.) 


414,289 

PB94-114733/GAR PC A14/MF A03 

—— Monitoring Systems Lab., Cincinnati, 
H 


Methods for Measuring the Acute Toxicity of Ef- 
fluents and Receiving Waters to Freshwater and 
Marine Organisms. Fourth Edition. 

C. |. Weber. Aug 93, 310p EPA/600/4-90/027F 
7. - PB85-205383, PB91-127415 and PB91- 
167650. 


The manual describes methods for measuring the 
acute toxicity of effluents to freshwater, estuarine, and 
marine macroinvertebrates and fish. The methods in- 
clude single and multiple concentration static non-re- 
newal, static-renewal, and flow-through toxicity tests 
for effluents and receiving waters. Also included are 
guidelines on laboratory safety; quality assurance; fa- 
cilities and equipment; test species selection and han- 
dling; dilution water; effluent and receiving water 
sample collection, preservation, shipping, and holding; 
test conditions; toxicity test data analysis; report prep- 
aration; organism culturing; and dilutor and mobile lab- 
oratory construction. 


414,290 
PB94-114774/GAR PC A03/MF A01 
Geological Survey, Menio Park, CA. 

Spatial Heterogeneity of Geochemical and Hydro- 
logic Parameters Affecting Metal Transport in 
Ground Water. 

Environmental research brief. 

J. A. Davis, C. C. Fuller, J. A. Coston, K. M. Hess, 
and E. Dixon. Aug 93, 24p EPA/600/S-93/006 
Sponsored by Robert S. Kerr Environmental Research 
Lab., Ada, OK. 


Reliable assessment of the hazards or risks arising 
from groundwater contamination requires the capabil- 
ity to predict the movement and fate of dissolved so- 
lutes in groundwater. The modeling of metal transport 
in groundwater requires adsorption coefficients to de- 
scribe ion adsorption. Metal-ion sorption in natural sys- 
tems is usually thought to be controlled by surface re- 
actions with Fe and Al oxyhydroxides and organic 
coatings on particles. The importance of surface coat- 
ings makes it difficult to relate the bulk mineralogical 
composition of a sampie to its adsorptive reactivity. 
Determining the predominant adsorbing surface in a 
mineral assemblage can be a useful approach to mod- 
eling adsorption with a surface complexation model. 
One objective of this study was to search for a geo- 
chemical ‘indicator’ of the mineral surface(s) control- 
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ling lead (Pb) and zinc (Zn) sorption on the aquifer 
sand. The spatial variability of parameters used in 
models for solute transport in groundwater are of sig- 
nificance in the simulations of solute movement. Varia- 
bility of hydraulic conductivity has been shown to be a 
key cause of observations of macroscale dispersion in 
sand and gravel aquifers. Like hydraulic conductivity, 
adsorption coefficients and other geochemical proper- 
ties of the porous medium are expected to be spatially 
variable. In this study, 14 continuous cores of subsur- 
face material were collected from a shallow sand and 
gravel aquifer where the spatial variability of hydraulic 
conductivity had been previously studied. Each core 
was sectioned into subsamples. Measurements were 
made of: (1) grain size distribution to estimate hydrau- 
lic conductivity and (2) lead and zinc adsorption for a 
constant set of experimental conditions. 


414,291 
PB94-114907/GAR PC A04/MF A01 
ASc!i Corp., Duluth, MN. 

Methods for Aquatic Toxicity Identification Evalua- 
tions: Phase 2 Toxicity identification Procedures 
for Samples Exhibiting Acute and Chronic Toxicity. 
Final rept. 

E. J. Durhan, T. J. Norberg-King, and L. P. Burkhard. 
Sep 93, 74p EPA/600/R-92/080, TR-01-93 

Contract EPA-68-C0-0058 

See also PB89-207005, PB89-205611 and PB92- 
100072. Sponsored by National Effluent Toxicity As- 
sessment Center, Duluth, MN. 


This manual and its companion documents describe a 
three phase approach to provide guidance to discharg- 
ers in identifying toxicity in municipal and industrial ef- 
fluents (Phase |, EPA, 1991A; EPA, 1992; and Phase 
Ill, EPA, 1993A). In 1989, the document titled ‘Meth- 
ods for Aquatic Toxicity Identification Evaluations: 
Phase |i Toxicity Identification Procedures’ was pub- 
lished as a guidance document for identifying the 
cause of toxicity in acutely toxic effluents (EPA, 
1989A). This new Phase II document provides details 
for more types of samples, tests and test procedures 
that can be used to identify the specific chemical(s) 
responsible for acute or chronic effluent toxicity when 
the cause of toxicity is related to non-polar organic 
compounds, ammonia, surfactants, chlorine, or 
metals. Phase | characterization and Phase II! confir- 
mation, the other manuals in the three phase toxicity 
identification evaluations (TIE) approach, have also 
been produced or updated to include chronic toxicity 
information, and new developments made since the 
first set of documents were printed. The TIE-approach 
is applicable to effluents, ambient waters, sediment 
pore waters or elutriates, and hazardous waste lea- 
chates. 


414,292 

PB94-116241/GAR PC A04/MF A01 

Geological Survey, Denver, CO. Water Resources Div. 
Characteristics, Nutrient Loading 

and Limitation, and Potential Sources of Taste and 

Odor Probiems in Standley Lake, Colorado. 

Water resources investigation. 

D. K. Mueller, and B. C. Ruddy. 1993, 62p USGS/ 

WRI-92-4053 

Also available from Supt. of Docs 


The report presents the results of the study of Stand- 
ley Lake and its inflows and outflow, including nutrient 
loading to the lake, the potential nutrient limitation to 
algal biomass, and occurrence and potential sources 
of compounds that cause taste and odor problems in 
water withdrawn from the lake. Samples were collect- 
ed from several locations in Standley Lake, from three 
surface inflows to the lake, and from the outflow to the 
city of Westminster's Semper Water Treatment Plant. 
Sampling began on June 21, 1989, and concluded on 
October 30, 1990 


414,293 

PB94-116431/GAR PC A03/MF A01 
Iilinois Univ. at Urbana-Champaign. Water Resources 
Center. 

Evaluation of Policy Tools to Establish Forests and 
Protect Water Quality in Cornbelt Watersheds. 
Research rept. 

C. Lant, and S. E. Kraft. May 93, 27p UILU-WRC-93- 
217, USGS/G-2017-06 

Sponsored by Geological Survey, Reston, VA. Water 
Resources Div. 


The 1990 Farm Bill provides a number of incentives to 
farmers and farmland owners to improve water quality 
by retiring critical croplands through the Conservation 
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Reserve Program (CRP) and the Agricultural Wetland 
Reserve Program (AWR), and by controlling chemical 
use through the Water Quality Incentives Program 
(WQIP). The study utilizes two contingent valuation 
methodologies on 770 mail surveys and 157 personal 
interviews in 10 cornbeit counties to estimate potential 
participation in these programs as a function of finan- 
cial incentives offered. It also identifies possible bar- 
riers to increased enrollment and presents farmers’ at- 
titudes toward these programs as well as toward 
Swampbuster. The results show that potential enroll- 
ments in the WQIP are low; only 17.5 percent of re- 
spondents indicated an interest in participating. In con- 
trast, potential enroliments of filter strips, recharge 
areas, and farmed wetlands in the CRP respond 
strongly to annual rental rates, particularly in the range 
$90-140/acre. 


414,294 
PB94-116670/GAR PC A11 


Feasibility Study/Conceptual for Water 
Supply, Wastewater and cH Occidental 
Coastal Region, Venezuela. Final Report. 

Export trade information. 

Jul 93, 244p TDP-92-515B-VOL-1 

This document was provided to NTIS by the U.S. Trade 
and Development Program, Rosslyn, VA.Color illustra- 
tions reproduced in black and white. 


This report was conducted for the Ministerio Del Am- 
biente Y De Los Recursos Naturales Renovabies 
(MARNR). The scope of the project was a feasibility 
study and conceptual design for the development of 
plans for a Water Supply System, a Wastewater 
System, and a Drainage System for the Occidental 
Coastal Region of Venezuela. Its primary purpose was 
to prepare the Environmental-Hydraulic Development 
Plan for the Coastal Area. 


414,295 

PB94-118544/GAR PC A03/MF A01 
Environmental Protection Agency, Washington, DC. 
Office of Water. 

Office of Water Policy and Technical Guidance on 
interpretation and Implementation of Aquatic Life 
Metals Criteria. 

Oct 93, 47p 

See also PB91-231498 and PB91-133249. 


The memorandum transmits Office of Water (OW) 
policy and guidance on the interpretation and imple- 
mentation of aquatic life criteria for the management of 
metals. The issue covers a number of areas including 
the expression of aquatic life criteria; total maximum 
daily loads (TMDLs), permits, effluent monitoring, and 
compliance; and ambient monitoring. The memoran- 
dum covers each in turn. Attached to the policy memo- 
randum are three guidance documents with additional 
technical details. They are: Guidance Document on 
Expression of Aquatic Life Criteria as Dissolved Crite- 
ria, Guidance Document on Dynamic Modeling and 
Translators, and Guidance Document on Monitoring. 


414,296 

PB94-120631/GAR PC A07/MF A02 
Environmental Protection Agency, Washington, DC. 
Office of Water. 

Guidance for Conducting a Pretreatment Compli- 


ance inspection. 
Sep 91, 148p EPA/300/R-92/009 


The document provides guidance to the inspector on 
each step of conducting a PCI inspection, including 
preparation for the inspection, review of Industrial User 
(IU) files, visits to 1Us, interview and closing confer- 
ence with the CA, and follow-up reporting. in addition, 
the guidance provides instructions for using the POTW 
PCI Checklist, which was designed to facilitate the col- 
lection of data and ensure that all necessary informa- 
tion is reviewed and documented. The Checkiist is in- 
tended to be used as a framework for py pe 
mation that is reviewed or received during a PCi and 
serves as a reminder to assess the compliance status 
of the CA’s pretreatment program implementation as 
required through its NPDES permit. The manual also 
includes reference materials: an in-depth explanation 
of all Checklist questions; a bibliography of materials 
applicable to development, implementation and over- 
sight of POTW pretreatment programs; and, a list of 
development documents for categorical industries. 


PC A03/MF A01 
Illinois State Environmental Protection Agency, Spring- 
field. Div. of Water Pollution Control. 


Water Pollution Control Revolving Fund (Revised 
Edition). 
Oct 93, 15p IEPA/WPC/93-144 


Since passage of the Illinois Environmental Protection 
Act and the Illinois Anti-Pollution Bond Act in 1970 and 
the federal Water Pollution Control Act in 1972, mas- 
sive State and federal grant assistance programs have 
been directed towards meeting the State’s most 
urgent municipal water pollution control needs. The 
Clean Water Act amendments of 1987, which signaled 
the end of the federal grant program, provided a transi- 
tion to a low interest loan program. The legislation au- 
thorized federal grants to State governments for es- 
tablishment of loan programs, with the principal condi- 
tion that each State provide a 20% match to each fed- 
eral dollar actually appropriated for the program. 


414,298 

PB94-120987/GAR PC A08/MF A02 
Environmental Protection Agency, Washington, DC. 
Office of Water. 

Ground Water Indicator Pilot Study in the State of 
New Jersey. 

Sep 91, 166p EPA/570/9-91/038 

See also PB87-185062 and PB92-114420. 


The report presents the results of a pilot study in the 
State of New Jersey to identify the availability and use- 
fulness of existing ground-water data to support the 
use of these indicators. EPA chose New Jersey for this 
pilot study for three reasons: (1) the state is consid- 
ered to be ground-water data ‘rich’, (2) the state has a 
high level of regulatory development, (3) and over one- 
half of the State population relies on ground water for 
drinking water. Five ground-water quality indicators 
were investigated in this pilot study: Maximum Con- 
taminant Level (MCL) exceedances in ground-water 
based public drinking water supplies; On-site and Off- 
site contamination at hazardous waste sites; Nitrate 
concentration in ground water; Volatile organic com- 
pound (VOC) concentrations in ground water; and Pes- 
ticide use. 


414,299 
PB94-121001/GAR PC A07/MF A02 
Miller (Wade) Associates, Inc., Arlington, VA. 
of State Water Quality Limits for 

Thermal Discharges and Mixing Zones. 
15 Aug 90, 145p 
Sponsored by Environmental Protection Agency, 
— DC. Office of Water Enforcement and 

ermits. 


The purpose of the compendium is to outline, by State, 
all approved State water quality limits relating to ther- 
mal discharges and the corresponding mixing zones. 
Each State summary includes the specific State water 
quality limits for thermal discharges and mixing zones, 
= issuance date, and the State regulatory citation for 
the limits. 


414,300 

PB94-121183/GAR PC A07/MF A02 
Environmental Protection Agency, Washington, DC. 
Office of Water. 

Ground Water Indicator Pilot Study in the State of 
Minnesota. 

Sep 91, 146p EPA/570/9-91/039 

See also PB92-114420 and PB92-224765. 


The report presents the results of a pilot study in the 
State of Minnesota to identify the availability and use- 
fulness of existing ground-water data to support the 
use of these indicators. EPA chose Minnesota for the 
pilot study for three reasons: (1) the State has collect- 
ed ground-water data over time, (2) the State has es- 
tablished waste site and drinking water programs, and 
(3) approximately 75 percent of the State’s population 
relies wholly, or in part on ground water for their drink- 
ing water supply. Five ground-water quality indicators 
were investigated in the pilot study: Maximum Con- 
taminant Level (MCL) exceedances in ground-water 
based public drinking water supplies; On-site and Off- 
site contamination at hazardous waste sites; Nitrate 
concentration in ground water; Volatile organic com- 
=— (VOC) concentrations in ground water; and Pes- 
ticide use. 


414,301 

PB94-122819/GAR PC A03/MF A01 
Environmental Protection Agency, Annapolis, MD. 
Chesapeake Bay Program. 





Progress at the Chesapeake Bay Program ‘92 and 
‘93. Restoring the Chesapeake y, Annual 
Progress Report. 

Sep 93, 19p CBP/APR-110 

See also PB93-136893. 


Contents: Restoring the Chesapeake; Restoring the 
Nutrient Balance; Meeting the Nutrient Reduction 
Goal; Point Source Nutrient Reductions; Nonpoint 
Source Nutrient Reductions; Living Resources of the 
Bay; Another Look at Toxics; A Vision for the Future; 
Appendix. 


414,302 
PB94-859428/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

Waste Treatment by lon-Exchange . (Latest cita- 
tions from Pollution Abstracts). 

Published Search®). 

Dec 93, 250 citations 

Prepared in cooperaticn with Cambridge Scientific Ab- 
stracts, Washington, DC. Sponsored in part by Nation- 
ai Technical Information Service, Springfield, VA. 


The bibliography contains citations concerning 
wastewater treatment by ion-exchange techniques. 
Methods for removing metals, nitrates, phosphates, 
fluorides, and organic pollutants are described. Appli- 
cations of this technology to the electroplating, metal 
finishing, pulp, paper, and other industries are inciud- 
ed. The citations examine the commercial feasibility of 
using ion-exchange methods for pollutant reduction 
when the process is used alone or in combination with 
various pretreatment techniques. (Contains 250 cita- 
tions and includes a subject term index and title list.) 


414, 

$BS4-659840/GAR PC NO1/MF NO1 

NERAC, Inc., Tolland, CT. 

Biofiltration. (Latest citations from the Selected 

Water Resources Abstracts Database). 

Published Search®). 

Dec 93, 124 citations minimum 

Updated with each order. Supersedes PB93-891844. 

Prepared in cooperation with e of Water Research 

and Technology, Washington, DC. Sponsored in part 

by National Technical Information Service, Springfield, 
VA. 


The bibliography contains citations concerning the use 
of microbiological cultures in conjunction with filter 
media to remove organic, inorganic, and biological 
contaminants in water and wastewater. The citations 
include sand, carbon, plastic, rock, and wood filter 
media. Common applications for this process include 
municipal and industrial wastewater treatment, filtra- 
tion of groundwater and landfill leachate, and water re- 
circulation systems. (Contains a minimum of 124 cita- 
tions and includes a subject term index and title list.) 


414,304 

PB94-859931/GAR PC NO1/MF NO1 

NERAC, Inc., Tolland, CT. 

Asbestos in Drinking Water. (Latest citations from 

a — Water Resources Abstracts Data- 
se). 

Published Search®). 

Dec 93, 118 citations minimum 

Updated with each order. Supersedes PB93-891927. 

Prepared in cooperation with Office of Water Research 

and Technology, Washington, DC. Sponsored in part 

by National Technical information Service, Springfield, 

VA. 


The bibliography contains citations concerning the oc- 
currence and problems associated with drinking water 
contaminated by asbestos fibers. Water con- 
tamination by asbestos cement pipes and factors in- 
volved in the release of asbestos fibers are discussed. 
Topics also include distribution data, 

studies, health effects, detection, and measurement 
methods. (Contains a minimum of 118 citations and in- 
cludes a subject term index and title list.) 


414,3) 
PBS4-660871/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

Biofilms and Biofilm Reactors. (Latest citations 
from the Life Sciences Collection ). 
Published Search®. 

Dec 93, 250 citations 

Updated with each order. Supersedes PB93-865665. 
Prepared in cooperation with Cambridge Scientific Ab- 
stracts, Washington, DC. Sponsored in part by Nation- 
al Technical Infermation Service, Springfield, VA. 


ENVIRONMENTAL POLLUTION & CONTROL 


The bibliography contains citations concerning the for- 
mation and characterization of biofilms. Biofilms occur 
in fermentation, wastewater treatment, packed-bed re- 
actors, fluidized-bed reactors, medical prostheses, 
fouling, biomass reactors, waste supply systems, and 
other aquatic systems. Topics include microorganism 
makeup of biofilms, controlling biofilm formation, bio- 
logical and chemical pr ies, model studies, kinetic 
studies, and biofilm identification and detection. (Con- 
tains 250 citations and includes a subject term index 
and title list.) 


414,306 

PB94-860970/GAR PC NO1/MF NO1 

NERAC, Inc., Tolland, CT. 

Toxic Substances: Effects on Fish. (Latest cita- 

tions from Pollution Abstracts). 

Published Search®). 

Dec 93, 250 citations 

Updated with each order. Supersedes PB93-8691 13. 

Prepared in cooperation with Cambridge Scientific Ab- 
ington, DC. Sponsored in part by Nation- 

al Technical Information Service, Springfield, VA. 


The bibliography contains citations concerning the bio- 


chemical and —— effects of toxic tances 
on fish populations. Particular emphasis is placed 


upon using fish as an indicator of pollution in aquatic 
ecosystems. Toxicity effects of mercury, zinc, calcium 
chloride, sodium chloride, lead, cadmium, copper, and 
aluminum in freshwater and seawater fish are inciud- 
ed. (Contains 250 citations and includes a subject term 
index and title list.) 


414,307 
PB94-861085/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

Metals Reco from Wastewater. (Latest cita- 
tions from the Energy Science and Technology 
Database). 

Published Search®). 

Dec 93, 196 citations minimum 

Prepared in cooperation with Department of Energy. 
Washington, DC. Sponsored in part by National Tech- 
nical Information Service, Springfield, VA. 

U.S. sales only. 


The bibliography contains citations concerning the re- 
covery of metal values from liquid waste streams. Arti- 
cles discuss landfill leachates, mine drainage streams, 
stormwater, industrial wastewater, sewage, and water 
treatment effluent. Citations address recovery and re- 
moval technologies including adsorption, electrolysis, 
filtration, ultrafiltration, flotation, and biosorption. ( 
tains a minimum of 196 citations and includes a sub- 
ject term index and title list.) 


414,308 
PB94-861317/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

Atomic . (Latest citations 
from the NTIS Database). 

Published Search®. 

Dec 93, 248 citations minimum 

Updated with each order. PB87-861969. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations concerning analyti- 
cal eae and tions of atomic absorption 

spectroscopy (AAS), including flame and furnace AAS. 
Design and development of AAS tech for trace 
elements, water and wastes, effluents and biological 
materials analyses are discussed. Applications in air 
and water pollution detection, impurity determination in 
metals, and metal speciation measurements are pre- 
sented. (Contains a minimum of 248 citations and in- 
cludes a subject term index and title list.) 


414,309 
PB94-861515/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

Ozeonization Used in Water and Sewage Treatment. 
(Latest citations from the NTIS Bibliographic Data- 


Published Search®. 

Dec 93, 250 citations 
Updated with each order. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


PB93-873503. 


The bibliography contains citations concerning the use 
of ozone for the purification of industrial wastewater, 
sewage, and drinking water. The citations include labo- 


414,312 


General 


ratory and field investigations of purification tech- 
niques and the toxic effects of byproducts resulting 
from the use of ozone. (Contains 250 citations and in- 
cludes a subject term index and title list.) 


General 


414,310 

AD-A273 104/0/GAR PC A03/MF AO1 
Edgewood Research, Development and Engineering 
Center, Aberdeen Proving Ground, MD. 

Verification of a Gas Chromat Method for 
Determination of Lewisite Time-Weighted-Aver- 
age Concentration in the Environment as Used by 
the Soviet Union. 


+a dy 
yr G. Janes, S. G. Pleva, R. J. Piffath, 
and P. C. Bossie. May 93. 33p Rept no. ERDEC-TR- 


Evaluation of the Soviet analytical method for monitor- 
ing the nt Lewisite was investigated. The feasibility 
of detecting to 0.0002 mg/cu meters of Lewisite in the 
environment was shown to be unsound. The problem 
with detecting that stated quantity is due to the follow- 
ing: the 9:1 ratio of water vapor:acetylene in the 
volume injected into the gas chromatograph, and to 
the minimum detectable quantity using pure acetylene 
being 0.009 mg/cu meters using a 6:1 signal:noise 
ratio. if one accepts a 2:1 signal:noise ratio, the detec- 
tion limit of pure acetylene is 0.003 mg/cu meters = 
0.35 ppb. These detection limit values could only be 
achieved using Pure acetylene. Resulting detection 
limits of acetylene from agent lewisite conversion re- 
sulted in nine times less acetylene vapor. Therefore, 
the detection limit resulting from the conversion proc- 
ess will require either collecting nine times more acety- 
lene vapor or removing water vapor from the head 
space before sample removal. The feasibility of ac- 
ee these two tasks must be investigated. En- 
vironmental monitoring, Lewisite, Acetylene. 


414,311 
DE93016338/GAR PC A03/MF A01 
Westinghouse Hanford Co., Richland, WA. 

in the International School of Innova- 
tive Tech for cleaning the environment 
held its “innovative Technologies for > 
Environment: Air, Water and Soil” in Erice, Italy. 
F report, April 20--May 10, 1992. 
M. C. Hagood. 29 May 92, 19p DOE/FTR-93016338 
Contract AC06-87RL10930 
Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


The purpose of the trip was to (1) present an invited 
aper on the combining of accelerated cleanup with 
innovative tech monstrations at DOE’s Han- 
ford Site and (2) participate in the course through lis- 
tening to other presentations and participating in dis- 
cussions. The International School of Innovative Tech- 
for Cleaning the Environment held its “Inno- 
vative Technologies for Cleaning the Environment: Air, 
Water and Soil” in Erice, Italy. Presentations on vari- 
ous environmental contamination case studies were 
gy en on Western and Eastern Europe, the United 
tates, and the Commonwealth of Independent States 
(CIS) of the former Soviet Union. Several innovative 
technologies for cleanup were also discussed, includ- 
ing EPA and DOE forums for disseminating information 
on innovative technologies throughout the world. Cer- 
tain DOE talks emphasized viewing environmental 
cleanup as an opportunity to “spinoff” technologies. 
Another recurring topic of the course was the question 
of validity of risk assessments. 


414,312 

DE93016644/GAR PC A04/MF A01 
Department of Energy, Salt Lake City, UT. Western 
Area Power Administration. 

Curecanti-Blue Mesa-Salida 115-kV transmission 
lines access roads rehabilitation, maintenance, 
and construction project. Environmental Assess- 


ment. 
1993, 53p DOE/EA-0824 


Western Area Power Administration (Western) is a 
power marketing agency of the US Department of 
Energy, with jurisdiction in 15 western states. The Salt 
Lake nese (SLCA) of Western performs the agen- 
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oC in parts of Colorado, New Mexico, Texas, 
Arizona, Wyoming, and Nevada. As part of its 
mission, Western owns, operates, and maintains a 
system of transmission lines for transmitting bulk elec- 
trical energy from points of generation to and between 
delivery points. Part of that system in southwestern 
Colorado includes the Blue Mesa-Curecanti and Blue 
Mesa-Salida 115-kV transmission lines. Western pro- 
poses to conduct maintenance and improve its access 
roads for these two transmission lines. This paper dis- 
cusses the impacts to the existing environment as well 
as the environmental consequences resulting from the 
maintenance and construction that is proposed. 


414,313 


DE93019475/GAR 
Argonne National Lab.., IL. 
assessment report for Army Aviation 
No. 3, installation 13307, Hunter 
vannah, Georgia. Installation Res- 


. . and K. Smith. Jul 93, 52p IR-CR-93072 
Contract W-31109-ENG-38 
Sponsored by Department of Energy, Washington, DC. 


PC A04/MF A01 


This report presents the results of the preliminary as- 
sessment (PA) conducted by Argonne National Labo- 
ratory at the Geor —— Army National Guard property lo- 
cated on Hunter Army Airfield (HAA) near Savannah, 

vc known as Army Aviation Support Facility 
(AASF) No. 3. Preliminary assessments of federal fa- 
cilities are being conducted to compile the information 
necessary for completing preremedial activities and to 
provide a basis for establishing corrective actions in 
response to releases of hazardous substances. The 
principal objective of the PA is to characterize the site 
accurately and determine the need for further action 
by examining site activities, types and quantities of 
hazardous substances utilized, the nature and 
amounts of wastes generated or stored at the facility, 
and potentia! pathways by which contamination could 
affect public health and the environment. This PA sat- 
isfies, for the AASF No. 3 property, requirements of the 
Department of Defense Installation Restoration Pro- 
gram (IRP). The scope of this assessment is limited to 
the facilities and past activities contained within the 
area now occupied by AASF No. 3. However, this as- 
sessment report is intended to be read in conjunction 
with a previous IRP assessment of HAA completed in 
1992 (USATHAMA 1992) and to provide comprehen- 
sive information on AASF No. 3 for incorporation with 
information contained in that previous assessment for 
the entirety of HAA. 


414,314 


DE93019579/GAR PC A04/MF A01 
Department of Energy, Richland, WA. Richland Oper- 
ations Office. 

Russian: United States Environmental Restoration 
Workshop. 

Aug 93, 59p DOE/RL-93-63 

Contract ACO6-76RL01830 


The Russian - United States Environmental Restora- 
tion Workshop, held in Washington, D.C., and Rich- 
land, Washington, from April 5 through 18, 1993, was 
the first extended collaborative information exchange 
between the US Department of Energy (DOE) and 
Russian scientists at the site level. In addition to the 
Russian scientists, workshop participants included sci- 
entists and staff from DOE, Pacific Northwest Labora- 
tory (PNL), Westinghouse Hanford Company (WHC), 
the US Environmental Training Institute (USETI), uni- 
versities, and the private sector. The first week (April 5 
through 10) of the workshop took place in Washington, 
D.C., where the Russian and US participants were pre- 
sented with a US perspective on environmental resto- 
ration and remediation issues from representatives in 
DOE and the US Environmental Protection 
(EPA). The second week (April 11 through 18) oc- 
curred in Richland, Washington, where the participants 
were presented with site-specific environmental resto- 
ration and remediation issues related to Hanford Site 
cleanup. This report is a compilation of the presenta- 
tions, discussions, and e: shared during the 
pone he week of the workshop in Richland, Washing- 
ton. 


414,315 
DE93019819/GAR 
Argonne National Lab., IL. 
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Preliminary assessment report for M 
ee a installation 24175, Oiney, 


‘ Hansen, flasaen ase Rose. na. Rose. Jul 80. 34 34p IR-CR-93073 
Contract W-31109-ENG-38 
Sponsored by Department of Energy, Washington, DC. 


This report presents the results of the preliminary as- 
sessment (PA) conducted by Argonne National Labo- 
ratory at the Maryland Army National Guard property 
near Olney, Maryland. Preliminary assessments of fed- 
eral facilities are being conducted to compile the infor- 
mation necessary for completing preremedial activities 
and to provide a basis for establishing corrective ac- 
tions in response to releases of hazardous sub- 
stances. The principal objective of the PA is to charac- 
terize the site accurately and determine the need for 
further action by examining site activities, quantities of 
hazardous substances present, and potential path- 
ways by which contamination could affect public 
health and the environment. This PA satisfies Phase | 
of the US Department of Defense Installation Restora- 
tion Program for Olney Military Reservation property. 
Olney Military Reservation is an 8-acre site located in 
the southwestern portion of Maryland, about six miles 
northwest of Washington, DC, in Mont County. 
The major facilities included in this PA comprise the 
administration building, barracks, and motor repair 
shops. The environmentally significant operations as- 
sociated with the property are underground and 
aboveground storage tanks, a vehicle wash rack, a 
flammable materials storage area (a lean-to structure), 
and a hazardous materials storage building. The 
review of both historical and current practices at the 
property indicates that Olney Military Reservation 
property poses no immediate threat to human health 
or the environment. Argonne’s reviewers noted sever- 
al historical potential threats to the environment that 
have occurred at the property that installation person- 
nel have corrected or eliminated. 


414,316 

DE940004 10/GAR PC A19/MF A04 
Department of Energy, Washington, DC. Office of 
Health and Environmental! Research. 

Research in progress: FY 1992. Summaries of 


projects. 
Aug 93, 427p DOE/ER-0592(08/93) 


The Biological and Environmental Research (BER) 
Program of OHER has two main missions: (1) to devel- 
op the knowledge base necessary to identify, under- 
stand, and anticipate the long-term health and environ- 
mental consequences of energy use and development 
and (2) to utilize the Department’s unique scientific and 
technological capabilities to solve major scientific 
problems in medicine, biology, and the environment. 
These missions reflect a commitment to develop the 
beneficial uses of advanced energy technologies while 
at the same time assuring that any potentially adverse 
health and environmental impacts of the Nation’s 
energy policies are fully identified and —— The 
BER ehopem includes research in — 

marine, and terrestrial processes, includi aotean 
between the use in greenhouse gases, dioxide, 
and r | and global climate change; in molecular 
and subcellular mechanisms underlying human somat- 
ic and genetic processes and their responses to 
energy-related environmental toxicants; in nuclear 
medicine, structural biology, the human genome, 
measurement sciences and instrumentation, and other 
areas that require the unique capabilities of the De- 
partment’s laboratory system. The principal areas of 
research are Health Research and Environmental Re- 
search. 


414,317 

DE94702197/GAR PC A06/MF A02 
Swedish Environmental Protection Agency, Soina. 
Gasverkstomter i ye En inventering av efter- 
behandlingsbehovet vid landets gasverkstomter. 
meg eae Soon sat eg Gh 
for after-treatment of the country’s gasworks 


sites). 
B.Ed Mar 93, 113p SNV-4100, ISBN 91-620- 
Swedish. 


This inventory shows that most of the country’s aban- 
doned $ sites is poorly investigated. Those 
few si reveals heavy soil pollution of PAH, cyan- 
ides, mercury, cadmium and lead. These gasworks 
sites are very often centrally located, often near water, 
on attractive building sites. In a few cases the ground 
is already built-up with apartment buildings, hospitals 


or office buildings, without any prior study of the poliu- 
tion situation. In other cases planning is under way for 
new buildings. The aim of this report is to focus the 
attention and to spread k about these prob- 
lems, to those working with environmental issues and 
physical planning on local and regional levels, as well 
as to those energy utilities which once run the gas- 
works 


414,318 

PB94-115045/GAR PC A04/MF A01 
Overseas Chinese Environmental Engineers and Sci- 
entists Association, Cleveland, OH. 

OCEESA Journal, Volume 9, No. 2, October 1992. 
1992 OCEESA Directory. 

Y. T. Hung, T. C. Wu, and J. S. P. Whang. Oct 92, 
69p OCEESA/JL-92/0902 

See also PB94-115086. 


The journal contains the 1992 Overseas Chinese Envi- 
ronmental Engineers and Scientists Association 
(OCEESA) Directory, a report on the 1992 Mainland- 
me Environmental Technology Seminar held in 

hai, China, September 23-28, 1992, the 

EESA President's report, program and attendees 
a 1992 MTETS, OCEESA news, the 1992 best thesis 
awards in Environmental Engineering in Taiwan (5 ab- 
stracts), and 5 technical papers: EESA President 
Speech at 1992 Mainland-Taiwan Environmental 
Technology Seminar; History and Hope of 1992 Main- 
land-Taiwan Environmental Technology Seminar; Re- 
moval of Chromate from Salt Cake; Advances in Water 
Clarification Technology; Remediation of Contaminat- 
= Soil Related to Leaking Underground Storage 

anks. 


414,319 

PB94-115052/GAR PC A03/MF A01 
Overseas Chinese Environmental Engineers and Sci- 
entists Association, Cleveland, OH. 

OCEESA Journal, Volume 10, No. 1, March 1993. 

¥. 7. Hung, T. C. Wu, J.S..P. Whang, T. T- Shen, 
and C. P. Huang. Mar 93, 35p OCEESA/JL-93/1001 
See also PB94-115060. 


In addition to Overseas Chinese Environmental Engi- 
neers and Scientists Association (OCEESA) Presi- 
dent’s message, OCEESA news, announcement for 
1993 OCEESA Best Paper Awards, minutes of 
OCEESA Chesapeake Area Chapter meeting, job 
openings, the journal includes 7 technical reports: 
Report on a Short-Term United Nations Development 
Program Assignment in China; A Report on the 1992 
Mainland-Taiwan Environmental Technology Seminar; 
Two Seminars on Pollution Prevention and an Over- 
view of Environmental Pollution Control Activities in 
China; Environmental Pollution and Aquatic Toxicol- 
ogy; Report on Lecture Trip to China on UNDP Assign- 
ment in Summer 1992; Experimental and Theoretical 
Study of a Spray Dryer Fiue Gas Desulfurization (FGD) 
System; Water Hyacinth for Municipal Wastewater 
Treatment. 


414,320 

PB94-115060/GAR PC A03/MF A01 
Overseas Chinese Environmental Engineers and Sci- 
entists Association, Cleveland, OH. 

OCEESA Journal, Volume 10, No. 2, July 1993. 
Newsletter issue. 1993 OCESSA Membership Di- 
rectory. 

Y. T. Hung, C. T. Tien, and J. S. P. Whang. Jul 93, 
40p OCEESA/JL-93/ 1002 

See also PB94-115045. 


The journal contains 4 technical papers: Maryland De- 
partment of the Environment Issues and Accomplish- 
ments; Environmental Program; Toxic Metallic Recy- 
cling from Liquid Hazardous Wastes; and Principles 
and Technology for Pollution Prevention and Waste 
Reduction; as well as the Overseas Chinese Environ- 
mental Engineers and Scientists Association 
(OCEESA) news, minutes of OCEESA Board meeting, 
and 1993 OCEESA Membership Directory. 


414,321 


PB94-115086/GAR PC A08/MF A02 
Overseas Chinese Environmental Engineers and Sci- 
entists Association, Cleveland, OH. 

OCEESA Journal, Volume 9, No. 1, January 1992. 
Y. T. Hung, T. C. Wu, and J. S. P. Whang. Jan 92, 
168p OCEESA/JL-92/0901 

See also PB94-1 15086. 





In addition to Overseas Chinese Environmental Engi- 
neers and Scientists Association (OCEESA) Presi- 
dent's report, and OCEESA news, the journal includes 
10 technical papers: Experimental Study and Theoreti- 
cal et of a Spray Dryer Flue Gas Desulfuriza- 
tion (FGD) System; A Study on the Mechanism of 
Deep Bed Filtration with Fiber Ball; Population Dynam- 
ics on Anaerobic Sludge Granulation in UASB Reactor; 
An Experimental Study of Performance for ———— 
ic Stimulated Pulse-Jet Ba: pees: A senile 

tic Wastewater Treatment iofilm Proc- 
ess with Fibrous Carriers; A Study on ne Biological 
Nitrogen Removal from Coke-Plant Wastewater; An- 
aerobic Treatment of Black Liquor from Alkalifying 
Straw Pulp Process in Small Pulp and Paper Mill; De- 
velopment of Water Quality Database of National 
Water Quality Management Information System; Ab- 
sorption of SO2 in a Rotating Stream Tray Scrubber; 
Bioremediation of Petroleum Contaminated Soil. 1991 
OCEESA Best Paper Awards winners were listed. 


414,322 

PB94-119575/GAR PC E08/MF E08 

ee Forschungszentrum Seibersdorf 
-m.b.H. 

Study on Environment Monitoring Station for Sat- 

ellite Networks. Final Ri Part 1. 

G. Traxler, H. Winsauer, T. Deininger, F. Molitor, and 

O. Beckmann. 6 Nov 92, 135p 

Summary in German. See also Part 2, PB94-119583. 

Prepared in cooperation with Oesterreichische Raum- 

fahrt- und Systemtechnik G.m.b.H, Siemens A.G., 

Vienna (Austria), and Schrack Aerospace, Vienna 

(Austria). 


One of the main problems associated with environ- 
mental protection is that frequently environmental 
— is noticed only after it is irreversible. Therefore 
most European governments have set up systems for 
the in-situ monitoring of environmental standards pa- 
rameters which serve to control the implementation of 
environmental standards and serve as an early warn- 
ing system for changes in the ecological balance. ESA 
has suggested that satellites be used for an effective 
system of real-time collection and distribution of site- 
specific environmental data over large areas. The col- 
lection and exchange of environmental data through- 
out Europe provide member states with the opportuni- 
ty to carry out planning and projects for conserving the 
environment - not only on the basis of local measuring 
data, but also under consideration of wide-area influ- 
ences. 


414,3. 

PB94-119583/GAR PC E08/MF E08 

a Forschungszentrum Seibersdorf 
.m.b.H. 

Study on Environment Monitoring Station for Sat- 

ellite Networks. Final Report. Part 2. 

6 Nov 92, 171p 

Summary in German. See also Part 1, PB94-119575. 

Prepared in cooperation with Oesterreichische Raum- 

fahrt- und Systemtechnik G.m.b.H, Siemens A.G., 

Vienna (Austria), and Schrack Aerospace, Vienna 

(Austria). 


The study focuses on the following aspects of a com- 
munication satellite based network of remotely contro- 
lable environment monitoring stations: User Require- 
ments; Monitoring Instruments; Architecture of the 
Monitoring Station; Satellite Systems and Services; 
and Pilot Projects. 


414,324 

PB94-120821/GAR PC A08/MF A02 

— Monitoring Systems Lab., Cincinnati, 
IH. 

Methods for the Determination of Inorganic Sub- 

stances in Environmental Samples, August 1993. 

Aug 93, 169p EPA/600/R-93/100 

See also PB84-128677 and PB91-231498. 


The manual contains ten updated and revised auto- 
mated, semi-automated or methods amenable to A 
mation for the determination of a variety of inor 
substances in water and wastewater. These me’ 
include and address, in an expanded form, information 
concerning safety, quality control, pollution prevention, 
and waste management. Methods were selected 
which minimize the amount of hazardous reagents re- 
quired and maximize sample throughput to allow ex- 
panded quality control. Automated methods are in- 
cluded for nitrate-nitrite, phosphorus, and sulfate. 
Semi-automated methods cover cyanide, ammonia, 
total kjeldahi nitrogen (TKN), chemical oxygen 


demand (COD) and generic phenolics. Methods ame- 
nable to automation inciude turbidity and inorganic 
anions by ion chromatography. 


414,325 


PB94-860327/GAR PC NO1/MF NO1 

NERAC, Inc., Tolland, CT. 

Paper Products and the Paper Industry: Dioxin Pol- 
(Latest citations from the Paper and Board, 

Printing, and Packaging Industries Research Asso- 

ciemens Database). 

Published icodek 

Dec 93, 250 citations 

Updated with each order. Supersedes PB93-856334. 

Sponsored in part by National Technical Information 

Service, Springfield, VA. 


The bibliography contains citations concerning dioxin 
pollutants in paper products and paper industry 
wastes. Citations discuss the dioxin analysis of prod- 
ucts and wastes, technologies to reduce dioxin forma- 
tion and content in papers and pulps, chemical proc- 
esses that produce dioxins in the paper industry, regu- 
lations and legislation concerning dioxins in pulp and 
paper effluents and products, and deinking methods 
used in the manufacture of recycled paper. The toxici- 
ty, health risks, and analysis of dioxin pollutants are 
referenced in related published bibliographies, as are 
references to pulp bleaching technologies. (Contains 
250 citations and includes a subject term index and 
title list.) 


HEALTH CARE 


Agency Administrative & Financial 
Management 


414,326 


PB94-118098/GAR PC A11/MF A03 
Network Design Group, Inc., Pittsford, NY. 

Study of Coverage Denial Disputes between Medi- 
care Beneficiaries and HMOs. 

Final rept. 

D. A. Richardson, J. Phillips, and D. Conley. Sep 93, 


226p 

Contract HCFA-17-C-90070/2-01 

Sponsored by Health Care Financing Administration, 
Baltimore, MD. 


When an HMO denies coverage to a Medicare HMO 
member, the claim is submitted to an independent 
party for an impartial review and reconsideration. The 
independent review party (Network Design Group) 
maintains a data file on all claims submitted for recon- 
sideration. The goal of this project was to analyze the 
contents of this database in order to develop a classifi- 
cation of types of disputes and causal or explanatory 
attributes giving rise to disputes. The study found that 
nearly 60 percent of the cases involved disputes over 
the need for emergency services and the related 
‘urgent’ out-of-plan service area services; the mean 
disputed dollar amount was about $2,500; the Plan de- 
nials were upheld in nearly three-fourths of the cases 
and overturned in about one-fourth. The researchers 
conclude that the definitions of ‘emer * and 
‘urgent’ care are too complex and should be modified. 
They recommend that ‘Limits of Liability’ provisions 
that protect fee-for-service Medicare beneficiaries 
should be explicitly extended, with appropriate modifi- 
cation, to the HMO program. 


Data & Information Systems 


414,327 


PB94-119310/GAR PC AO5/MF A01 
yn Health Care Policy and Research, Rock- 
ville, L 


414,330 


HEALTH CARE 
Health Care Utilization 


Automated Data Sources for Ambulatory Care Ef- 
he Research. A Literature Review. 

H. A. Schwartz, and M. L. Grady. May 93, 84p 
AHCPR/PUB-93-0042 


This guide describes the available literature on medical 
treatment effectiveness in ambulatory settings in 
which the researchers have relied substantially on 
computerized medical records. The review includes 
studies that involved the use of automated records to 
identify practice patterns, particularly the effects of 
these patterns on patient survival, quality of life, and 
costs of care. Because the literature review focuses on 
the characteristics of the record system and the meth- 

of record search and data extraction, users 
will be able to identify systems suitable for research, 
including systems in use in other countries. 


Environmental & Occupational Factors 


414,328 


PB94-860574/GAR 
NERAC, Inc., Tolland, CT. 
Toxicity of Arsenic in Humans. (Latest citations 
from the Life Sciences Collection Database). 
Published Search®) 

Dec 93, 130 citations minimum 

Updated with each order. Supersedes PB93-861417. 
Prepared in cooperation with Cambridge Scientific Ab- 
stracts, Washington, DC. Sponsored in part by Nation- 
al Technical Information Service, Springfield, VA. 


PC NO1/MF NO1 


The bibliography contains citations concerning arsenic 
toxicity to humans. Citations examine arsenic assays, 
neurological effects, epidemiological studies, arsenic 
levels in drinking water, carcinogenesis, excretion 
studies, and industrial sources of arsenic poisoning. 
The interaction of arsenic with other heavy metals 
such as cadmium and lead is also discussed. In vivo 
and in vitro studies are described. (Contains a mini- 
mum of 130 citations and includes a subject term index 
and title list.) 


Health Care Assessment & Quality 
Assurance 


414,329 


PB94-119427/GAR 

Institute of Medicine, Washi 

Priorities for Assessment and 

Care Technologies. 
Priorities for Health Technology Assess- 
Model Process. 

M. S. Donaldson, and H. C. Sox. 1992, 163p ISBN-0- 

309-04696-3 

Library of 

sored by Soi 


PC A08/MF A02 
‘ion, DC. Committee on 
eassessment of Health 


ress catalog card no. 92-80702. Spon- 
servation Service, Albuquerque, NM. 


The immediate objective of the report is to provide a 
government agency with a method for deciding which 
health care tech ies it should evaluate. The origin 
of the task is the 1989 legislation that authorized t 
creation of the Agency for Health Care Policy and Re- 
search. The legislation called upon the new agency to 
promote health care technology assessment by, 
among other means, deciding which technologies are 
the most important to evaluate. The agency asked the 
Institute of Medicine to study methods for setting prior- 
ities and to advise its Office of Health Technology As- 
sessment. 


Health Care Utilization 


414,330 


PB94-122868/GAR PC A03/MF A01 
Center for Health Economics Research, Waltham, MA. 
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HEALTH CARE 
Health Care Utilization 


Methods for Tracking Volume/intensity Change. 

1991 Data. 

Final rept. 

J. B. Mitchell, R. C. Boutwell, and J. H. Huber. 26 Jul 
3 


ie eee Cyn reey Geeegee, 
Baltimore, Mi 


originally designed 


Care 

Rept. for Oct 91- 92. 
S. Felt, and G. Wright. 30 Sep 93, 153p R-8026-005 
Contract HCFA- 7-0028 
Sponsored by Health Care Financing Administration, 
Baltimore, M 
This report documents the iniiel development of 
Essential Access Hospital (EACH) i 
gram, a Federal-State initiative to maintain access to 
health care services in rural areas through rural health 
planning, the development of rural health networks 
and alternative provider models, and the integration of 
health care services. The evaluation is based on quali- 
tative and quantitative analysis of background informa- 
tion provided by program grantees, secondary data 
from Health Care Financing Administration files, and 
site visits by evaluation team members. The report pre- 
sents information on program development atboth the S 
State and local level. State level findings include: 
pe apt mayen yt pe a ee es 
oa ee eae network development 

difficult, labor intensive, and time consuming; and 


. Center for Research Dissemination and Liai- 


Annual Expenses and Sources of Payment for 
Health Care Services. Research Findings 14. Na- 
tional Medical Expenditure Survey. 
— Lefkowitz. Nov 92, 29p AHCPR-93- 
See also PB87-229928. 


coat neD Sabo See Sear atone Neate Sans 
ture Survey presents estimates of expenditures for 
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and physician care, ambulatory physician and nonphy- 
sician services, outpatient prescription medicines, and 
dental services. The percent of expenses paid out of 
pocket and, r , by private insurance, Medi- 
care, Medicaid, other programs, and miscellane- 

ous third-party payers is examined separately by age, 
insurance status, sex, ethnic/racial background, family 
income, area of residence, and region of the country. 


414,333 
PB94-104734/GAR 
Westat, inc., Rockville, MD. 
AIDS Cost and Services Utilization Survey: Public 
Use Tape 2 (Time 1 and Time 2 Adult Patient 
Survey Questionnaires). Data Tape Documenta- 


tion. 

C. E. Maffeo, D. B. Ames, J. R. Covell, E. A. Hintz, 
and G. W. Binzer. 1991, 144p AHCPR-94-1 

For system on magnetic tape, see PB94-500600. See 
also PB93-505899. Sponsored by for Health 
Care Policy and Research, Rockville, MD. 


The AlDs Cost and Services Utilization Survey 
(ACSUS) sample uses a three-stage cluster design. 
Stage one purposefully selected 10 geographic areas 
to assure regional diversity. In stage two, 26 providers 
(hospitals, outpatient clinics, and private practitioners) 
in the selected cities were selected purposefully. In 
a Am three, patients were stratified by age (adult and 

tric), sex, disease stage (AIDS, HiV-symptomatic, 
and HiV-asymptomatic), risk group, and insurance 
status, and a probability sample was selected within 
each provider. Tape 2 data covers approximately 
1,949 HIV-infected patients and represents self-report- 
ed, interim information collected in the ACSUS Adult 
Time 1 and 2 questionnaires. The data span approxi- 
mately a six month period beginning March 1991 
through September 1991. 


PC A07/MF A02 


414,334 
PB94-104742/GAR PC A08 
Westat, Inc., Rockville, MD. 

AIDS Cost and Services Utilization Survey: Public 
Use Tape 3 (Time 3 and Time 4 Adult Patient 
Survey Questionnaires). Data Tape Documenta- 


tion. 
C. E. Maffeo, D. B. Ames, J. R. Covell, E. A. Hintz, 
and G. W. Binzer. 1991, 164p AHCPR-94-2 


For lem on magnetic tape, see PB94-500618. See 
also PB93-505899. Sponsored by A for Health 
Care Policy and Research, Rockville, MD. 


The AlIDs Cost and Services Utilization Survey 
— sample uses a three-stage cluster destan 
tage one purposefully selected 10 geographic areas 
to aeaiee tanians domes In stage two, 26 providers 
(hospitals, outpatient clinics, and private practitioners) 
in the selected cities were selected purposefully. In 
three, patients were stratified by age (adult and 
jatric), sex, disease stage (AIDS, HiV-symptomatic, 
and HIV-asymptomatic), risk group, and insurance 
Status, and a pr sample was selected within 
each Tape 3 data covers approximately 
1,949 HIV-infected patients and represents self-report- 
ed, interim information collected in the ACSUS Adult 
aa and 4 —— The data — approxi- 
mately a six month period beginning March 1991 
through September 1991. 


414,395 
PC A08/MF A02 

Harvard School of Public Health, Boston, MA. 
National Study of Resource-Based Relative Value 
Scales for Physician Services. Phase 4: MFS Re- 
finement. Appendix G. Documentation. 
Final rept. 
W. C. Hsiao, P. Braun, and D. Dunn. c1993, 152p 
Grant HCFA-500-92-0025 
For system on diskette, see PB94-500634. es 
by Health Care Financing Administration, Baltimore, 

D. Office of Research and Demonstrations. 


Phases | and Ii of the Resource-Based Relative 

Value Scale (RBRVS) study, large-scale surveys were 

to — relative work values. The main pur- 

Ill was to generate relative values for 

services that were not surveyed in Phases | or Il. 

Phase IV contains the Medicare Fee Schedule (MFS) 
refinement. 


414,336 
PB94-114428/GAR 
Urban Inst., Washington, DC. 


PC A08/MF A02 


Regional Variation in the Impact of Medicare Phy- 
sician Payment Reform. (Revised January 1993). 
Final rept. 

S. Zuckerman, M. Miller, and M. Wade. Jan 93, 154p 
UI-6197-07-REV 

Contract HCFA-500-89-0054/3 

Supersedes PB94-104056. Sponsored by Health Care 
Financing Administration, Baltimore, MD. 


The report responds to a legislative mandate (Section 
4115 of PL 101-508) to examine four particular as- 
pects of the change from the payment of customary, 
prevailing and reasonable physician fees to a fee 
schedule based on the resources used in the contact/ 
procedure being billed. The four areas were: (a) geo- 
graphic variations in physician’s charges not attributa- 
ble to variations in practice costs and geographic vari- 
ations in the mix of services provided, (b) the extent to 
which the Medicare geographic practice cost indices 
reflect variations in practice costs (including malprac- 
tice costs), (c) the impact on patient access of the tran- 
sition to the national fee schedule in areas that have a 
relatively large reduction in fees allowed and (d) appro- 
priate adjustments in the transition to the fee schedule 
or in the manner of determining payments under the 
fee schedule. 


414,337 


PB94-500600/GAR CP T02 
a Health Care Policy and Research, Rock- 
ville, MD. 

AIDS Cost and Services Utilization Survey: Public 
Use Tape 2 (Time 1 and Time 2 Adult Patient 
rob Questionnaires) (March 1991-September 
1991). 

Data file. 

1991, mag tape AHCPR/DF/MT-94/001 

System: IBM 3090 J; MVS/ESA Release 03.8 operat- 
ing system. See also PB93-505899. 

Available in 9-track, EBCDIC character set tape, 1600 
bpi, 6250 bpi, or 3480 cartridge. Documentation inciud- 
ed; may be ordered separately as PB94-104734. 


The AlDs Cost and Services Utilization Survey 
(ACSUS) sample uses a three-stage cluster design. 
Stage one purposefully selected 10 geographic areas 
to assure regional diversity. In stage two, 26 providers 
(hospitals, outpatient clinics, and private practitioners) 
in the selected cities were selected purposefully. In 
stage three, patients were stratified by age (adult and 
Sedatric), sex, disease stage (AIDS, HIV-symptomatic, 
and HIV-asymptomatic), risk group, and insurance 
status, and a probability sample was selected within 
each provider. Tape 2 data covers approximately 
1,949 HIV-infected patients and represents self-report- 
ed, interim information collected in the ACSUS Adult 
Time 1 and 2 questionnaires. 


414,338 


PB94-500618/GAR CP T02 
tng Aged Health Care Policy and Research, Rock- 
ville, MD. 

AIDS Cost and Services Utilization Survey: Public 
Use Tape 3 (Time 3 and Time 4 Adult Patient 
Ftd Questionnaires) (March 1991-September 
Data file. 

1991, mag tape AHCPR/DF/MT-94/002 

System: IBM 3090 J; MVS/ESA Release 03.8 operat- 
ing system. See also PB93-505899. 

Available in 9-track, ASCII character set tape, 1600 
bpi, 6250 bpi, or 3480 cartridge. Documentation includ- 
ed; may be ordered separately as PB94-104742. 


The AIDS Cost and Services Utilization Survey 
(ACSUS) sample uses a three-stage cluster design. 
Stage one purposefully selected 10 geographic areas 
to assure regional diversity. In stage two, 26 providers 
(hospitals, outpatient clinics, and private practitioners) 
in the selected cities were selected purposefully. In 
stage three, patients were stratified by age (adult and 

jatric), sex, disease stage (AIDS, HIV-symptomatic, 
and HIV-asymptomatic), risk group, and insurance 
status, and a probability sample was selected within 
each provider. Tape 3 data covers approximately 
1,949 HIV-infected patients and represents self-report- 
ed, interim information collected in the ACSUS Adult 
Time 3 and 4 questionnaires. 


414,339 


PB94-500634/GAR CP DO02 
Health Care Financing Administration, Baltimore, MD. 





National Study of Resource-Based Relative Vaiue 
Scales for Physician Services: MFS Refinement: 
Phase 4 (for Microcomputers). 

Data file. 

cJul 93, 1 diskette HCFA/DF/DK-93/019 

System: IBM PC or compatible; DOS 5.0 or greater op- 
erating system. See also PB93-502706, PB93-502698, 
PB92-501907, and PB91-507251. 

The datafile is on one 3 1/2 inch diskette, 1.44M high 
density. File format: ASCIl and Wordperfect. Docu- 
mentation included; may be ordered separately as 
PB94-104759. 


During Phases | and II of the Resource-Based Relative 
Value Scale (RBRVS) study, large-scale surveys were 
used to generate relative work values. The main pur- 
pose of Phase Ill was to generate relative values for 
services that were not surveyed in Phases | or Il. 
Phase IV contains the Medicare Fee Schedule (MFS) 
refinement. 


Health Resources 


414,340 

PB94-114014/GAR PC A24/MF A04 
Health Care Financing Administration, Baltimore, MD. 
Medicare Current Beneficiary Survey (MCBS) Cal- 
endar Year 1992 Access to Care. Public Use Docu- 
mentation. 

Final rept. 

Oct 93, 551p 

For system on magnetic tape, see PB94-500022. 


This documentation contains a description of the Med- 
icare Current Beneficiary Survey (MCBS) CY 1992, 
definitions, notes and frequency table for all variables, 
copies of the survey instrument, and technical informa- 
tion about the tape file. The file contains interviews for 
10,388 people who were interviewed in 1991 and 
1,995 new supplement people who were added to the 
survey during this round. The total of 12,383 interviews 
is divided into 11,421 community interviews and 962 
institutional interviews. 


414,341 

PB94-123320/GAR PC A03/MF A01 
Foersvarets Forskningsanstalt, Umea (Sweden). Hu- 
vudavdeining foer ABC-Skydd. 

Mikrobiologisk Forskning vid ett Antal Forskning- 
sinstitut i Det Forna Sovjetunionen: En Samman- 
fattning av Litteraturdata (Microbiology Research 
at Some Research Institutes in the Former Soviet 
Union: A Survey of Scientific Publications). 

G. Bostroem, B. ~~ L. Norlander, A. Norqvist, 
and A. Osterman. May 93, 22p FOA-C-40309-4.4 
Text in Swedish; summary in English. 


The survey of the publications of some research insti- 
tutes of the former Soviet Union has been performed. 
The study has focused on scientific publications found 
in the bibliographic database BIOSIS during 1980-89. 


414,342 

PB94-500022/GAR CP T04 
Health Care Financing Administration, Baltimore, MD. 
Medicare Current Beneficiary Survey (MCBS) 1992 
Access to Care. 

Data file. 

1992, mag tape 

System: IBM3090-500E; MVS/ESA operating system. 
Utility program: SAS Rel. 6.07. See also PB93-500262. 
Available in 9-track, EBCDIC character set tape, 1600 
bpi, 6250 bpi, or 3480 cartridge. Documentation includ- 
ed; may be ordered separately as PB94-114014. 


The Access to Care tape is the second in a series of 
data releases from the ongoing Medicare Current Ben- 
eficiary Survey (MCBS) relating to beneficiary access 
to care. It consists of interview data collected during 
September through December of 1992 and is linked 
with Medicare claims and administrative data for cal- 
endar year 1992. This file contains interviews for 
10,388 people who were interviewed in 1991 and 
1,995 new people who were added to the survey 
during this round. The total of 12,383 interviews is di- 
vided into 11,421 community interviews and 962 insti- 
tutional interviews. This file is designed to stand alone 
for cross-sectional analysis, or it can be used for longi- 
tudinal analysis when combined with the MCBS 1991 
Round 1 (PB93-500262). Weights are provided for 
both cross-sectional and longitudinal analysis. 


INDUSTRIAL & MECHANICAL ENGINEERING 
Laboratory & Test Facility Design & Operation 


414,343 
PB94-861226/GAR 
NERAC, Inc., Tolland, CT. 
Nurses: Manpower 
(Latest citations from 
base). 

Published Search®. 

Dec 93, 250 citations 
Updated with each order. Supersedes PB92-801380. 
Sponsored in part by National Technical Information 
Service, Springfi VA. 


PC NO1/MF NO1 


, Needs, and Demand. 
IS Bibliographic Data- 


The bibliography contains citations concerning studies 
on manpower distribution, human resources, and the 
projected staffing needs of the nursing profession. The 
citations include projections, career patterns, resource 
planning, training needs, job satisfaction, and staff 
turnover. Employment surveys, mobility studies, and 
personal characteristics are also reviewed. (Contains 
—— and includes a subject term index and 
title list. 


INDUSTRIAL & 
MECHANICAL 
ENGINEERING 


Hydraulic & Pneumatic Equipment 


414,344 
PB94-859444/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

Gas Generators. (Latest citations from the U.S. 
Patent Bibliographic File with Exemplary Claims). 
Published Search®). 

Dec 93, 250 citations 

Updated with each order. Supersedes PB88-863881. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations of selected patents 
concerning gas generating systems and compositions 
for gas generating materials. Applications of gas gen- 
erators include steering jets for missiles, inflation of 
airbag safety devices, impulse drives, ejection of pro- 
jectiles, well treating systems, and turbine driven alter- 
nators for electrical power. Gas generating materials 
are solid chemical or pyrotechnic types of burnable 
charges. Gas separation systems using membranes or 
electrolysis are found in other published bibliogra- 
phies. (Contains 250 citations and includes a subject 
term index and title list.) 


Laboratory & Test Facility Design & 
Operation 


414,345 

DE93040442/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Engineering techniques to obtain uniform heating 
of spherical metal objects in an induction furnace. 
D. M. Wilson, D. O. Bishop, R. A. Green, and A. T. 
Teruya. Aug 93, 26p UCRL-ID-115107 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


This report discusses the design, construction, and op- 
eration of furnace for the purpose of uniformly heating 
spherical metal test objects to temperatures near 
1200(degree)C. This is accomplished while maintain- 
ing overall object temperature uniformity of 
<10(degree)C. 


414,346 

N94-15754/2/GAR PC A02/MF A01 
National Aeronautics and Space Administration. Hugh 
L. Dryden Flight Research Facility, Edwards, CA. 


414,349 


Simultaneous Measurement of Temperature and 


Strain Using Four gee | Wires. 
A. R. Parker. Nov 93, 10p NAS 1.15:104271, H-1945, 
NASA-TM-104271 


Contract RTOP 505-70-63 

Presented at Sem Fall Conference and Exhibit on 
Structural Testing Technology at High Temperature-ll, 
Ojai, Ca, 8 Nov. 1993. 


This paper describes a new signal-conditioning tech- 
nique for measuring strain and temperature which 
uses fewer connecting wires than conventional tech- 
niques. Simultaneous measurement of temperature 
and strain has been achieved by using thermocouple 
wire to connect strain gages to signal conditioning. 
This signal conditioning uses a new method for demul- 
tiplexing sampled analog signals and the Anderson 
current loop circuit. Theory is presented along with 
data to confirm that strain gage resistance change is 
sensed without appreciable error because of thermo- 
electric effects. Furthermore, temperature is sensed 
without appreciable error because of voltage drops 
caused by strain gage excitation current flowing 
through the gage resistance. 


414,347 

N94-15990/2/GAR PC A03/MF AO1 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Effects of Window and on Accuracy of 
Subpixel Centroid Estimation of Target |! ‘ 

S. S. Welch. Oct 93, 37p NAS 1.60:3331, L-17113, 
NASA-TP-3331 

Contract RTOP-590-14-11-02 


A new algorithm is presented for increasing the accu- 
racy of subpixel centroid estimation of (nearly) point 
target images in cases where the signal-to-noise ratio 
is low and the signal amplitude and shape vary from 
frame to frame. In the algorithm, the centroid is calcu- 
lated over a data window that is matched in width to 
the image distribution. Fourier analysis is used to ex- 
plain the dependency of the centroid estimate on the 
size of the data window, and simulation and experi- 
mental results are presented which demonstrate the 
effects of window size for two different noise models. 
The effects of window shape were also investigated 
for uniform and Gaussian-shaped windows. The new 
algorithm was developed to improve the dynamic 
range of a close-range photogrammetric tracking 
system that provides feedback for control of a large 
gap magnetic suspension system (LGMSS). 


414,348 

PAT-APPL-8-037 876/GAR PC NO3/MF A04 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 

Linear Encoding Device. 

Patent Application. 

D. B. Leviton. Filed 29 Mar 93, 22p N94-15703/9 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A Linear Motion Encoding device for measuring the 
linear motion of a moving object is disclosed in which a 
light source is mounted on the moving object and a 
position sensitive detector such as an array photode- 
tector is mounted on a nearby stationary object. The 
light source emits a light beam directed towards the 
array photodetector such that a light spot is created on 
the array. An analog-to-digital converter, connected to 
the array photodetector is used for reading the position 
of the spot on the array photodetector. A microproces- 
sor and memory is connected to the analog-to-digital 
converter to hold and manipulate data provided by the 
analog-to-digital converter on the position of the spot 
and to compute the linear displacement of the moving 
object based upon the data from the analog-to-digital 
converter. 


414,349 

PAT-APPL-8-047 120/GAR PC NO3/MF A04 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Dual Active Surface, Miniature, Plug-Type Heat 
Flux Gauge. 

Patent Application. 

C. H. Liebert, and J. Koch. Filed 16 Apr 93, 15p N94- 
15928/2 

This Government-owned invention availabie for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 
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A plug-type heat flux gauge can simultaneously meas- 
ure heat flux on two opposite surfaces of thick or very 
thin convection or impingement cooled metal walls. 
The gauge is capable of continuously measuring tran- 
sient and steady heat flux under transient and steady 
state ga temperature operating conditions. The 
length of gauge extends thri the entire thick- 
ness of the material. A non-linear temperature gradient 
through the ga can be measured by attaching 3-5 
thermocouples a the length of the gauge. 


414,3. 

PAt-APPL-8-090 230/GAR 

National Aeronautics and 

Greenbelt, MD. Goddard Space Filig) 
Camera. 


Capacifiector 

Patent Application. 

J. M. Vranish. Filed 12 Jul 93, 39p N94-15872/2 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A capacitive type proximity sensor having improved 
range and sensitivity between a surface and an intrud- 
ing object in the vicinity of the surface having a — 
source, a number of outer electrical conductors on 
surface with each forming one electrode of a ane 
of sensor capacitors, the other electrode for each 
sensor capacitor being the object is described. The 
outer conductors are made from thin sheets of con- 
ductive material covered with insulation. An intermedi- 
ate electrical conductor is located between the outer 
conductors and the surface and is of a size larger than 
the outer conductors to act as a shield for reducing the 
parasitic capacitance between the outer conductors 
and the surface. The intermediate conductor is also 
made from a thin sheet of conductive material covered 
with insulation. The outer conductors and the interme- 
diate conductor are attached to the surface with no 
gap between the insulation on the conductors and no 
gap between the surface and the insulation on inter- 
mediate conductor, the outer conductors and the inter- 
mediate conductor with each other and with 
the surface, with the surface acting as a ground plane. 
A current-measuring voltage follower circuit is con- 
nected to the voltage source for coupling in phase and 
amplitude the instantaneous voltage at the voltage 
source to the outer electrical conductors and the inter- 
mediate electrical conductor. This circuit is responsive 
to the change in capacitance of the sensor capacitors 
and generates a number of output signals. 


PC NO3/MF A04 
Administration, 
light Center. 


414,351 

PAT-APPL-8-105 161/GAR PC NO3/MF A04 

National Aeronautics and Space Administration, 

Hampton, VA. Langley Research Center. 
Phase Locked Loop 


Patent Application. 

M. E. Froggatt. Filed 12 Aug 93, 58p N94-15877/1 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A pulse phase locked loop system according to the 
present invention is described. A frequency lator (VOD) gener 
such as a voltage controlled oscillator (VCO) 
ates an output signal and a reference signal hosing a 
fr equal to that of the output signal. A transmit- 
ting gate gates the output fr: signal and this 
gated signal drives a transmitting transducer which 
transmits an acoustic wave thr a material. A 
sample/hold samples a signal indicative of the trans- 
mitted wave which is received by a receiving transduc- 
er. Divide-by-n counters control these gating and sam- 
pling functions in response to the reference signal of 
equency generator. Specifically, the output signal 
is gated at a rate of F/h, wherein F i is the frequency of 
the output signal and h is an int ; and the received 
signal is sampled at a delay of F/n wherein n is an 
integer. 


414,352 
PB94-118288/GAR PC A07/MF A02 
National Inst. of Standards and Technology (BFRL), 
Gaithersburg, MD. 

NIST and Fire Research Laboratory. 
Project 1993. 

N. J. Raufaste. Aug 93, 132p NIST/SP-838-1 

Also available from Supt. of Docs. as SNO03-003- 
03233-6. See also PB94-110194 and PB94-113420. 


The report summarizes the Building and Fire Research 
Laboratory's research for 1993. The report is arranged 
by its research programs: structural engineering, mate- 
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rials , mechanical and environmental sys- 
tems, fire science and engineering, and fire measure- 
ment and research. Each summary lists the project 
title, point of contact, sponsor, research, and results. 
BFRL's mission is to increase the usefulness, safety, 
and economy of constructed facilities, and reduce the 
human and economic costs of unwanted fires in build- 


ings. 


414,353 

PB94-123759/GAR PC A03/MF A01 
Statens Provni nstalt, Boras (Sweden). 

Use of Estimates in Testing. 

H. Andersson. 1993, 26p SP-RAPP-1993:47, ISBN- 
91-7848-433-2 


The statistical background for assessment of meas- 
urement uncertainty is reviewed, and related to the 
recommendations which have recently now been pre- 
sented by ISO and WECC. It is found that the recom- 
mendations, although they are now being introduced 
as mandatory requirements in laboratory accreditation, 
are not well-adjusted, neither technically nor with 
regard to customer needs, to the area of testing. The 
impact of uncertainty estimates on risk assessments 
and on comparisons with conditions for approval is dis- 
cussed. It is pointed out that the distributions of risk as 
weil as those of the product properties and test meth- 
ods should be regarded in a decision on rational proce- 
dures for assessment of uncertainty in testing. Further, 
it is recommended that information and knowledge be 
disseminated to the standardization society. 


414,354 

PB94-126299/GAR PC A03/MF A01 

National Aerospace Lab., Amsterdam (Netherlands). 
Grid Method. 


Photonical, Pure 
P. J. Sevenhuijsen. 9 Dec 91, 31p NLR-TP-91478-U 


The paper presents an introduction on the pure grid 
method for deformation measurements in experimen- 
tal mechanics. In the pure grid method, the grid images 
are processed separately and subsequently the results 
of these separate processings are subtracted from 
each other in order to obtain a quantified deformation 
indication. Nowadays the recording and processing of 
the grid images can be performed photonically by 
means of digital image measurement systems. The 
basic data processing relations and set-ups of four dif- 
ferent applicabilities of the photonical, pure grid 
method are presented. The applicabilities are dis- 
cussed. Strains can be measured with errors smaller 
than 200 micro strain and displacements with errors 
smaller than 1/50000 of the diameter of the object as 
visible in the grid image. These figures can be im- 
proved substantially by future ication of high re- 
solving Soot Cenaier CCD cameras. Two examples are 
contains a bibliography. 


414,355 


PB94-860996/GAR PC NO1/MF NO1 
ponte ba Tolland, CT. 

Microscopy. (Latest citations from the 
INSPEC Database). 


Published Search®). 

Dec 93, 133 citations minimum 

Sponsored in part by National Technical information 
Service, Springfield, VA. 

The bibliography contains citations ae yeee the de- 
velopment and application of near-field optical micros- 
copy systems. Citations focus on device develop- 
ments such as optical design enhancements and im- 
proved detection techniques. Applications include use 
in biological imaging, optical memories, chemistry, and 
semiconductor manufacturing. (Contains a minimum of 
teat and includes a subject term index and 


PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 
Smart Structures. (Latest citations from the 
INSPEC Database). 


Published Search@®). 

Dec 93, 225 citations minimum 

Sponsored in part by National Technical Information 
Service, Springfield, VA. 

The bibliography contains citations concerning the de- 
velopment and application of sensor devices that are 
embedded in a variety of structures. Citations focus on 
the integration of fiber optic and piezoelectric sensors 
in structures, and the processing of the data produced 


by the sensors. Applications include vibration, strain, 
or temperature measurement in structures such as 
bridges, aircraft wings, and buildings. (Contains a mini- 
mum of 225 citations and includes a subject term index 
and title list.) 


Tooling, Machinery, & Tools 


414,357 


N94-15276/6/GAR 

(Order as N94-15275/8/GAR, PC a 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
New NASA LARC Multi- Unit. 
S. P. Wilkinson, J. M. Marchello, D. Dixon, and N. J. 
Johnston. Jun 93, 8p 
In Old Dominion Univ., Polymer infiltration Studies 8 p. 
Reprinted from 38TH International Sampe Symposi- 
um, 1993 p 1-15. Symposium Held 10-13 May 1993. 


A multi-purpose prepreggng machine has been de- 
signed and built for NASA Langley Research Center. 
The machine has numerous advantages over existing 
units due to its various modular components. Each of 
these can be used individually or simultaneously de- 
pending on the required prepregging method. A re- 
verse roll coater provides the ability to prepare thin 
films from typical hot-melt thermoset formulations. 
Also, if necessary, the design allows direct fiber im- 
pregnation within the reverse roll coater gap. Inciuded 
in the impregnation module is a solution dip tank allow- 
ing the fabrication of thermoplastic prepregs from solu- 
tion. The proceeding modules within the unit consist of 
four nip stations, two hot-plates, a hot-sied option and 
a high temperature oven. This paper describes the ad- 
vantages of such a modular construction and dis- 
cusses the various processing combinations available 
to the prepregger. A variety of high performance pre- 
preg material systems were produced on IM7 (Hercu- 
les) carbon fiber. These included LaRC RP46, a PMR- 
type resin processed from methanol and two polyam- 
ide acids, LaRC IA and LaRC ITPI, prpregged from N- 
methyl pyrrolidinone (NMP). Parameters involved in 
the production of these prepreg materials are present- 
ed as are the mechanical properties of the resulting 
good quality laminates. A brief introduction into the ex- 
isting prepregging science is presented. Topics relat- 
ing to solution prepregging are identified with a focus 
on the current research effort and its future develop- 
ment. 


414,358 


PB94-859972/GAR 
NERAC, Inc., Toliand, CT. 
Grinding Wheels and Grinding Wheel Dressing. 
(Latest citations from the Manufacturing Technol- 
ogy Database). 

Published Search®). 

Dec 93, 235 citations minimum 

Updated with each order. Supersedes PB93-850584. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


PC NO1/MF NO1 


The bibliography contains citations concerning the 
design and performance of a wheels. It also ad- 
dresses grinding wheel dressing devices and tech- 
niques for faces, side surfaces, and radii of grinding 
wheels of various compositions. Applications include 
surface grinding, deburring, and polishing. The use of 
automated equipment is discussed, as well as the 
wear resistance of grinding tools. (Contains a minimum 
of a citations and incl a subject term index and 
title list.) 


General 


414,359 


DE93018859/GAR PC A02/MF A01 
Sandia National Labs., Albuquerque, NM. 





Benchmark study of 2D and 3D finite element cal- 
culations simulating dynamic pulse buckling tests 
of cylindrical shells under axial impact. 

E. L. Hoffman, and D. J. Ammerman. 1993, 6p 
SAND-93-0641C, CONF-930803-16 

Contract ACO04-76DP00789 

Biennial conference for the International Association 
for Structural Mechanics in Reactor Technology 
(SMIRT 12) (12th), Stuttgart (Germany), 16-26 Aug 
—— by Department of Energy, Washing- 
ton, DC. 


A series of tests investigating dynamic pulse buckling 
of a cylindrical shell under axial impact is compared to 
several finite element simulations of the event. The 
purpose of the study is to compare the performance of 
the various analysis codes and element types with re- 
spect to a problem which is applicable to radioactive 
material transport packages, and ultimately to develop 
a benchmark problem to qualify finite element analysis 
codes for the transport package design industry. 


414,360 


N94-13798/1/GAR 

Michigan Univ., Ann Arbor. 

Application of Symbolic and Algebraic Manipula- 

— Software in Solving Applied Mechanics Prob- 
S. 

W. Tsai, and N. Kikuchi. Aug 93, 164p NAS 

1.26:4544, A-93112, NASA-CR-4544 

Contract NCA2-136 

Sponsored by NASA. Washington. 


PC A08/MF A02 


As its name implies, symbolic and algebraic manipula- 
tion is an operational tool which not only can retain 
symbols throughout computations but also can ex- 
press results in terms of symbols. This report starts 
with a history of symbolic and algebraic manipulators 
and a review of the literatures. With the help of select- 
ed examples, the capabilities of symbolic and algebra- 
ic manipulators are demonstrated. These applications 
to problems of applied mechanics are then presented. 
They are the application of automatic formulation to 
applied mechanics problems, application to a material- 
ly nonlinear problem (rigid-plastic ring compression) by 
finite element method (FEM) and application to plate 
problems by FEM. The advantages and difficulties, 
contributions, education, and perspectives of symbolic 
and algebraic manipulation are discussed. It is well 
known that there exist some fundamental difficulties in 
symbolic and algebraic manipulation, such as internal 
swelling and mathematical limitation. A remedy for 
these difficulties is proposed, and the three applica- 
tions mentioned are solved successfully. For example, 
the closed from solution of stiffness matrix of four- 
node isoparametrical quadrilateral element for 2-D 
elasticity problem was not available before. Due to the 
work presented, the automatic construction of it be- 
comes feasible. In addition, a new advantage of the 
application of symbolic and algebraic manipulation 
found is believed to be crucial in improving the efficien- 
cy of program execution in the future. This will substan- 
tially shorten the response time of a system. It is very 
significant for certain systems, such as missile and 
high speed aircraft systems, in which time plays an im- 
portant role. 


414,361 


PB94-119831/GAR 

Alzeta Corp., Santa Clara, CA. 
Basic Research on Radiant Burners. Semi-Annual 
Report, through July 1991. 

J. D. Sullivan. Oct 91, 30p ALZETA-91-7027-167, 
GRI-91/0331 

Contract GRI-5087-260-1491 

See also PB92-213131. Sponsored by Gas Research 
Inst., Chicago, IL. 


PC A03/MF A01 


Basic performance characteristics of radiant burners 
are explored in the broad-based study combining theo- 
retical modeling and experimental validation of predic- 
tions. The work included fabrication of catalyzed sub- 
strates and fibers; incorporation of the catalysts into 
burners; testing of catalysts; and investigation of new 
catalyst sources. The progress of the study is detailed 
and further plans are outlined. A report on the prepara- 
tion of palladium catalysts by Andre Blaise Kooh is in- 
cluded in the appendix. 
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414,362 
DE93019267/GAR PC A07/MF A02 
Westinghouse Savannah River Co., Aiken, SC. 
ISE System Development yon A 

. F. Hayhoe. 17 Feb 92, 1499p WSRC-IM-91-4 
Contract ACO9-89SR18035 
Sponsored by Department of Energy, Washington, DC. 


The Information Systems Engineering (ISE) System 
Development Methodology Manual (SDM) is a frame- 
work of life cycle management guidelines that provide 
ISE personnel with direction, organization, consisten- 
cy, and improved communication when developing 
and maintaining systems. These guide-lines were de- 
signed to allow ISE to build and deliver Total Quality 
products, and to meet the goals and requirements of 
the US Department of Energy (DOE), pean, ow 
Savannah River Company, and Westinghouse Electric 
Corporation. 


414,363 

N94-14072/0/GAR PC A03/MF A01 
Nijmegen Univ. (Netherlands). Dept. of Informatics. 
PSM: Datamodelleren, 


: in Het Kwadraat (PSM: A 
New Generation of Data ). 
A. H. M. Terhofstede, H. A. Proper, and T. P. 
Vanderweide. Jun 92, 12p TR-92-13, ETN-93-93867 
Text in Dutch. 


The data modeling technique PSM (Predicator Set 
Model) is presented. PSM is a general data modeling 
technique and serves as a basis for all modeling tech- 
niques based on the so called object role approach. 
PSM is an exponent of a new generation of data mod- 
eling techniques which is suited for complex data 
structures. The present generation fails in the model- 
ing of complex lication domains; such as hyperme- 
dia applications, CAD/CAM (Computer Aided Design/ 
Manufacturing) systems, and meta-modeling. 


414,364 

N94-15116/4/GAR PC A20/MF A04 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 

Third Annual NASA Science internet User Working 
Group Conference. 

B. S. Lev, and J. P. Gary. May 93, 464p NAS 
1.55:3170, REPT-93B00048, NASA-CP-3170 
Contract RTOP 656-63-00 

Conference Held in Greenbelt, MD, 30 Mar. - 3 Apr. 
1992. 


The NASA Science Internet (NSI) User Support Office 
(USO) sponsored the Third Annual NS! User Working 
Group (NSIUWG) Conference March 30 ay April 
3, 1992, in Greenbelt, MD. Approximately 130 NSI 
users attended to learn more about the NSI, hear from 
projects which use NSI, and receive updates about 
new networking tech ies and services. This report 
contains material relevant to the conference; copies of 
the agenda, meeting summaries, presentations, and 
descriptions of exhibitors. Plenary sessions featured a 
variety of speakers, including NS! project manage- 
ment, scientists, and NSI user project ma 
whose projects and applications effectively use NSI, 
and notable citizens of the larger Internet community. 
The conference also included exhibits of advanced 
networking applications; tutorials on internetworking, 
computer security, and networking technologies; and 
user subgroup meetings on the future direction of the 
conference, networking, and user services and appli- 
cations. 


414,965 

N94-15189/1/GAR PC A03/MF A01 
Research Inst. for Advanced Computer Science, Mof- 
fett Field, CA. 


414,368 


Reference Materials 


Brow: Tool for the Internet Logical Library of 
the H Software Exchange. 

R. Biro. 93, 22p NAS 1.26:194545, RIACS-TR- 
93.09, NASA-CR-194545 

Contract NAS2-13721 


As the quantity of information available on the Internet 
grows, locating a particular piece of information be- 
comes more difficult. One possibie solution is for a da- 
tabase of pointers to all available information to be 
maintained at a central site. Subject classifications for 
all the information could also be maintained in order to 
make searching possible. This paper describes one 
possible method of searching such an index. In par- 
ticular a prototype browsing tool has been created 
using TCL/TK to demonstrate several possible fea- 
tures: rapidly scanning at any rank of the index, nar- 
rowing the index to any scope, regular-expression 
searching, and creation of a list of pointers answering 
to any set of index terms. The prototype browser is an 
easy-to-use independent X application igned for 
use in the Catalog of Repositories of the H (High 
Performance Computing and Communications) Soft- 
ware Exchange. 


414,366 


N94-15548/8/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Fault for Data Systems. 

M. A. Boyd, D. L. iverson, and F. A. Patterson-hine. 
—= 23p NAS 1.15:103953, A-92147, NASA-TM- 
1 

Contract RTOP 476-14-03 

Sponsored by NASA, Washington. 


Issues related to automating the process of fault man- 
agement (fault diagnosis and response) for data man- 
agement systems are considered. Substantial benefits 
are to be gained by successful automation of this proc- 
ess, particularly for large, complex systems. The use of 
—— models to develop a computer assisted 
fault management system is advocated. The general 
problem is described and the motivation behind choos- 
ing graph-based models over other approaches for de- 
veloping fault diagnosis computer programs is out- 
lined. Some existing work in the area of graph-based 
fault diagnosis is reviewed, and a new fault manage- 
ment method which was developed from existing 
methods is offered. Our method is applied to an auto- 
matic telescope system intended as a prototype for 
future lunar telescope =. Finally, an application 
of our method to general data management systems is 
described. 


Reference Materials 


414,367 


N94-15936/5/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Washington, DC. 

Index of NASA Prefixed Forms. 

Jan 92, 34p NAS 1.18:1420.21, NHB-1420.21 


This Handbook sets forth information for the oon 
t 


of all users of the NASA Forms a ‘ogram 
System. It is issued in accordance with the Federal In- 
formation Resources Mana it Regulation 
(FIRMR), Subpart 201-9.1. This Handbook sets forth 
an alpha-functional index of NASA-prefixed forms by 
title, identifying number, and unit of issue. The auto- 
mated processing two-letter code (NF) has been sub- 
stituted for the spelling out of the NASA form-prefix 
preceding the form number. To indicate a description 
in lieu of a distinct title, the entire reference under the 
Form Titie/Description column has been enclosed in 
parentheses. A list of current forms, shown by number 
and page, is included for cross-reference and to pre- 
clude the ordering of those forms which have been de- 
leted from the system. This Handbook will be updated, 
as appropriate. NHB 1420.2H dated July 1986, is can- 
celled. 


414,368 


PB94-120847/GAR PC A12/MF A03 
National Inst. of Standards and Technology (TS), 
Gaithersburg, MD. Office of information Services. 
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Reference Materials 


NIST Serial 1993. 

Special pub. (Final). 

S. A. Sanders. Feb 93, 269p 

Also available from Supt. of Docs. as SN003-003- 
03196-8. Supersedes PB92-190487. 


This publication contains bibliographic information on 
approximately 5,000 titles held in the National Institute 
of Standards and Technology (NIST) Research Infor- 
mation Center, a current and noncurrent 
journals, periodicals, annuals, memoirs, proceedings 
and transactions. 


General 


414,369 
N94-14987/9/GAR 

(Order as N94-14981/2/GAR, PC —— 

02) 

Arizona Univ., Tucson. 
Gratings and Waveguides. 
K. A. Bates, J. K. Erwin, L. Li, J. J. Burke, and N. 
Ramanujam. 15 Mar 93, 2p 
In Its Research Studies on Advanced Optical Module/ 
—_ Designs for Optical Disk Recording Devices p 


Our immediate objective is to understand the limita- 
tions collesten ' and grating coupler devices in 
their tion to optical data storage. Our long- 
range goal is to develop and validate design codes for 
integrated optic devices. The principal research activi- 
ty was in the development of numerical models for the 
design of a blue wavelength integrated optical source 
for data storage applications. 


414,370 

N94-15009/1/GAR PC A04/MF A01 
NASA Center for AeroSpace Information, Baltimore- 
Washington International Airport, MD. 

ey Online Machine Aided Indexing System. 

J. P. Silvester, M. T. Genuardi, and P. H. Klingbiel. 
Sep 93, 60p NAS 1.26:4518, NASA-CR-4518 
Contract NASW-4584 


This report describes the NASA Lexical Dictionary, a 
machine aided indexing system used online at the Na- 
tional Aeronautics and Space Administration's Center 
for Aerospace Information (CASI). This system is com- 
prised of a text processor that is based on the compu- 
tational, non-syntactic analysis of input text, and an ex- 
tensive ‘k base’ that serves to recognize and 
transiate text-extracted concepts. The structure and 
function of the various NLD system components are 
described in detail. Methods used for the development 
of the knowledge base are discussed. Particular atten- 
tion is given to a statistically-based text analysis pro- 
gram that provides the knowledge base developer with 
a list of concept-specific phrases extracted from large 
textual corpora. Production and quality benefits result- 
ing from the integration of machine aided indexing at 
C. 5 ase dineueeed alone with o muauher of secondary 
applications of NLD-derived systems including on-line 
spell checking and machine aided lexicography. 


414,371 
PB94-121142/GAR PC A08/MF A02 


Library of Congress, Washington, DC. Copyright 


Copyright Institute Symposium: Re- 
Copyright in Eastern 
and the Soviet Union. Held in Washington, 
DC. on November 18-22, 1991. 
1991, 163p ISBN-0-16-037892-3 
Also available from Supt. of Docs. Library of Congress 
catalog card no. 92-1489. 


The week of November 18-22, 1991, the U.S. Copy- 
right Office hosted their eighth training program. Copy- 
right experts, publishers, legal scholars and represent- 
atives of author's rights societies from nine countries 
in Eastern Europe and the (former) Soviet Union were 
brought se per The discussion focused on the pro- 
tection ‘cement of ited works in these 
countries in the context of benny ee and market re- 
forms. The report is a transcript of these reports deliv- 
ered on November 19, 1991. It also includes supple- 
mentary — provided by ps Participants and brief bi- 
ographies of participants and speakers during the 
week-long program. 
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Computer Aided Design (CAD) 


414,32. 
0£$3018537/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 


design methodology based on ex- 
tal and 


modal analysis. 

. J. Weinacht, and J. G. Bennett. 1993, 11p LA-UR- 
93-2611, CONF-9308138-1 
Contract W-7405-ENG-36 
International invitational symposium on the unification 
of analytical, computational, and experimental sclution 
met ies (11th), Danvers, MA (United States), 
18-20 Aug 1993. Sponsored by Department of Energy, 
Washington, DC. 


A design methodology that integrates analytical mod- 
eling and experimental characterization is presented. 
This me represents a powerful tool for 
making rational ign decisions and changes. An ex- 
ample of its implementation in the design, analysis, 
and testing of a precisions machine tool support struc- 
ture is given. 


414,373 
DE93019144/GAR PC AO2/MF A01 
re Livermore National Lab., CA. 
synergism. 

R. B. Sperling. 19 Mar 93, 7p UCRL-JC-113556, 
CONF-9304 134-2 
Contract W-7405-ENG-48 
1993 National Department of Energy (DOE)/contrac- 
tors and facilities data acquisition and control user’s 

‘coup meeting, Livermore, CA (United States), 13-16 

1993. Sponsored by Department of Energy, Wash- 

ington, DC. 


Value Engineering (VE) and Computer-Aided Design 
(CAD) can be used synergistically to reduce costs and 
improve facilities designs. The cost and schedule im- 
pacts of implementing alternative design ideas devel- 
oped by VE teams can be greatly reduced when the 
drawings have been produced with interactive CAD 
systems. To better understand the interrelationship 
between VE and CAD, the fundamentals of the VE 
process are explained; and example of a VE proposal 
is described and the way CAD drawings facilitated its 
implementation is illustrated. 


414,374 
N94-14627/1/GAR 
(Order as N94-14618/0/GAR, PC A24/MF 


A04) 
Jet Propulsion Lab., Pasadena, CA. 
Caesy: A Software Tool for Computer-Aided Engi- 


neering. 

M. Wette. 15 Feb 93, 6p 

In Its Proceedings of the Fifth NASA/NSF/DOD Work- 
shop on Aerospace Computational Control p 125-130. 


A new software tool, Caesy, is described. This tool pro- 
vides a strongly typed programming environment for 
research in the development of algorithms and soft- 
ware for computer-aided control system design. A de- 
scription of the user language and its implementation 
as they currently stand are presented along with a de- 
scription of work in progress and areas of future work. 


PC A04/MF A01 


). 
R. W. Mathijssen, L. J. Aartman, P. J. H. M. 
Manders, and H. Slot. 17 Nov 91, 63p NLR-TP- 
91001-U 
Text in Dutch; summary in English. 


Most Computer Aided ae tools gener- 


ally do not match mutually. It is ult to manage the 


design information present in the various tools and to 
exchange this information. To solve these problems, 
National Aerospace Laboratory NLR has introduced 
the NLR Infrastructure for CAE of Electronics (NICE). 
By using a common design database and a standard 
for design, information becomes tool-independent. 
NICE is based on an integrated set of local area net- 
works, connected to the NLR computer network facili- 
ties. This is a basis for adding new tools for circuit sim- 
ulation and analysis. Improved access to the tools and 
to the design information has been proven to lead to- 
wards shorter development cycles of advanced elec- 
tronics. Applying advanced electronics is important to 
maintain the position of NLR in the field of aerospace 
research. 


414,376 

PB94-126232/GAR PC A03/MF A01 
National Aerospace Lab., Amsterdam (Netherlands). 

E of Systems for Application of Scientif- 
ic iting in industry. 

Technical rept. 

W. Loeve. 9 Sep 92, 36p NLR-TP-92160-U 
Presented at the seminar ‘Effective Concurrent Engi- 
neering in Aerospace Industry’, Paris, April 8-10, 1992 
and at the IFIF WGS.2, CATE TF Workshop ‘Manufac- 
turing in the ERA of Concurrent Engineering’, Tel-Aviv, 
April 13-15, 1992. 


Mathematics software is of growing importance for 
computer simulation in industrial computer aided engi- 
neering. Mathematics software not only has to fulfill 
functional requirements to be applicable in industry, 
performance requirements have to be met also. The 
performance requirements concern accessibility, avail- 
ability, continuity, integrity, and timeliness, of the soft- 
ware itself as well as of the data generated by the soft- 
ware. In the present paper a method is described for 
structuring mathematics software in such a way that 
the requirements can be met. The method is designed 
to enable efficient cooperation of groups of skilled spe- 
Ccialists in development and production of mathematics 
software. 


Computer Aided Manufacturing (CAM) 


414,377 
N94-14200/7/GAR PC A03/MF A01 
National Research Council of Canada, Ottawa (Ontar- 


io). 

Discrete Event Simulation Using Object-Oriented 
: Application to Manufacturing. 

H. Atabakhsh, and A. W. Chan. cMay 92, 39p ERB- 

1037, NRC-33188, CTN-93-60821 


Discrete event simulation following the traditional ap- 
proach of event scheduling has been implemented 
using the object oriented paradigm. Concepts and ter- 
minology in object oriented programming are reviewed 
and implications of using this paradigm for discrete 
event simulation are discussed. To illustrate the con- 
cepts, an example in the field of discrete parts manu- 
facturing has been implemented in Smalitalk-80. The 
approach used is, however, generic and can be imple- 
mented in other object oriented programming environ- 
ments and applied to other domains in discrete event 
simulation. A brief comparison is also made between 
this approach and the implementation of discrete 
event simulation based on the multiprocessing ap- 
proach proposed by Goldberg and Robson (1989). 


414,378 
PB94-859675/GAR 
NERAC, inc., Tolland, CT. 
Machine Automation and Numerical Control. 
— citations from the NTIS Bibliographic Data- 
Published Search®. 

Dec 93, 242 citations minimum 

Updated with each order. Supersedes PB93-891026. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations concerning auto- 
mation of machines and machine tools, and numerical 
control used in automatic manufacturing. Included are 
automation of manufacturing processes, production 
control, and testing for quality control. Many of the pro- 
cedures described are components of a flexible manu- 
facturing system. The emphasis is on machine tool au- 
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tomation rather than robotics, which is detailed in other 
bibliographies. (Contains a minimum of 242 citations 
and includes a subject term index and title list.) 


414,379 


PB94-860681/GAR PC NO1/MF NO1 
NERAC, inc., Tolland, CT. 

Just in Time Production Systems. (Latest citations 
from the NTIS Bibliographic Database). 

Published Search®) 

Dec 93, 126 citations minimum 

Updated with each order. Supersedes PB93-862217. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations concerning com- 
puters and software programs used to implement just 
in time production systerns (JIT). Topics include com- 
puter aided manufacturing, production management, 
quality control, and information management. (Con- 
tains a minimum of 126 citations and includes a sub- 
ject term index and title list.) 


Computer Software 


414,380 


PB94-120623/GAR PC A03/MF A01 
National Inst. of Standards and Technology, Gaithers- 
burg, MD. 

Shtolo-Converting STEP Short Listi 
tated Listings. National PDES Tes 
Series. 

D. Libes. 8 Nov 93, 14p NISTIR-5291 
See also PB90-250077 and PB93-220838. Sponsored 
by vom Evaluation and Integration Office, Washing- 
ton, DC. 


s to Anno- 
Report 


The Standard for the Exchange of Product Model Data 
(STEP) Application Protocol includes an Application 
interpreted Model (AIM) EXPRESS Annotated Listing. 
An Annotated Listing is created by combining the 
Short Listing and any objects from STEP Integrated 
Resource Parts that are referenced from the Short 
Listing either directly or indirectly. A number of trans- 
formations are performed on the resulting model, 
which is then formatted and printed. In the past, this 
process has been carried out by hand. This document 
describes Shtolo, a tool to automate this process. 
Shtolo conforms to EXPRESS Part 11 and The Sup- 
plementary Directives for the Drafting and Presenta- 
tion of ISO 10303 allowing direct inclusion of the result 
into an Application Protocol! specification. Shtolo relies 
on the National Institute of Standards and Technol 
(NIST) EXPRESS Toolkit and the NIST EXPRE 
Pretty Printer. 


414,381 


PB94-120664/GAR PC A03/MF A01 

a of Standards and Technology, Gaithers- 
r 

NIST EXPRESS Toolkit: introduction and Over- 

view. National PDES Testbed Report Series. 

D. Libes. 25 Oct 93, 12p NISTIR-5242 

See also PB90-265273 and PB91-107235. Sponsored 

by — Evaluation and Integration Office, Washing- 

ton, DC. 


The National Institute of Standards and Technology 
(NIST) EXPRESS Toolkit is a software library for build- 
ing EXPRESS-related tools. This paper gives an intro- 
duction, overview, and history of the toolkit. The paper 
also describes how to get more information on the 
toolkit. No knowledge of EXPRESS Toolkit is pre- 
sumed other than a rudimentary grasp of basic com- 
puter science. 


Engineering Materials 


414,382 


PB94-859881/GAR 
NERAC, Inc., Tolland, CT. 
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a (Latest citations from the INSPEC Data- 


Published Search®). 

Dec 93, 97 citations minimum 

Updated with each order. Supersedes PB93-883106. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations concerning the ap- 
plications of parylene, and methods for applying pary- 
lene coatings. Packaging material, erasable optical re- 
cording film, coatings for printed circuits, photovoltaic 
cells, insulation, and medical implants are among the 
applications discussed. Radiation effects are briefly 
cited. (Contains a minimum of 97 citations and in- 
cludes a subject term index and title list.) 


414,383 
PB94-860715/GAR 
NERAC, Inc., Tolland, CT. 
Ceramic Fibers as Reinforcing Material. (Latest ci- 
tations from the NTIS Bibliographic Database). 
Published Search®) 

Dec 93, 110 citations minimum 

Updated with each order. Supersedes PB93-862555. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


PC NO1/MF NO1 


The bibliography contains citations concerning the de- 
velopment, manufacturing, and evaluation of ceramic 
fibers for use as reinforcing material. Mechanical prop- 
erties, high temperature characteristics, structural sta- 
bility, and thermochemical properties of ceramic fiber 
reinforced ceramic matrix composites and metal 
matrix composites are discussed. Citations also cover 
applications in gas turbine engines, space structures, 
cutting tools, optical/electronic units, and armors. 
(Contains a minimum of 110 citations and includes a 
subject term index and title list.) 


Job Environment 


414,384 
PB94-859717/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

Commercial and Industrial Elevators. (Latest cita- 
tions from the Ei Compendex*Plus database). 
Published Search®). 

Dec 93, 250 citations 

Updated with each order. Supersedes PB94-858859. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations concerning the 
design and construction of elevators for use in industri- 
al and commercial buildings. Passenger elevators, ele- 
vators used for material handling, escalators, convey- 
ers, horizontal elevators, and bucket elevators are 
considered. Elevator safety, reliability, control sys- 
tems, doors, cables, and brakes are among the topics 
covered. The citations also examine artificial intelli- 
gence, expert systems, fuzzy logic, supervisory con- 
trol, computer aided design, and simulation as applied 
to elevator systems. (Contains 250 citations and in- 
cludes a subject term index and title list.) 


414,385 
PB94-860608/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 


Toxicity of Fibers. (Latest citations from the 
Energy Science and Technology Database). 
Published Search®). 

Dec 93, 250 citations 

Updated with each order. Supersedes PB93-861664. 
Prepared in cooperation with Department of Energy, 
Washington, DC. Sponsored in part by National Tech- 
nical Information Service, Springfield, VA. 

U.S. sales only. 


The bibliography contains citations concerning the tox- 
icity, carcinogenicity, environmental pollution, and ad- 
verse wteus ¢ of fibers. Topics include cellular reac- 
tions to particulate fibrous environmental pollutants, 
toxicity of insulating materials, industrial hygiene moni- 
—), radiation therapy, postirradiation fiber-sarcoma, 

INA repair processes. Preliminary results in the 
radiotherapeutic mana‘ nt of advanced cancer are 
also included. (Contains 250 citations and includes a 
subject term index and title list.) 
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414,386 

AD-A272 903/6/GAR PC A03/MF A01 
Aeronautical Research Labs., a (Australia). 
Influence of Secondary Fatigue 
Improvement in Bolted Joints. 

At — Aug 93, 39p ARL-RR-14, DODA-AR- 
008-384, 


Secondary bending often occurs in structural joints, 

and to assess its influence on the fatigue life enhance- 

ment technique of hole cold-expansion, an experimen- 

tal program has been — The results indicate 
that the effect of cold working is substantially reduced 
in specimens with secondary bending. For any marked 
extension in fatigue life, additional treatments, for ex- 
ample the combination of cold expansion and interfer- 
ence fit, are required. Bending fatigue, 
Holes(openings), Bolted joints, Expansion, Fatigue life, 
Cold working. 


414,387 
N94-15716/1/GAR PC A03/MF A01 
Alabama Univ. in Huntsville. 

Use of Photostress and Strain Gages to Analyze 
Behavior of Weldments and Use of Photostress 
and Strain Gages to Analyze Behavior of an AFT 
Skirt Test Specimen. 

Semiannual Report, 26 Dec. 1992 - 26 Jul. 1993. 

S. C. Gambrell, and G. R. Karr. 27 Oct 93, 15p NAS 
1.26:194575, NASA-CR-194575 

Contract NAG8-293 

Original Contains Color Illustrations. 


Previous work using Photostress on TIG welded, heat 
treated specimens of 2219-T87 parent material and 
2319 weld material indicated that behavior of the joint 
can be highly irregular and non-uniform. Welded joints 
1.40 inches thick exhibited a totally non-uniform be- 
havior through the weld thickness with the ‘wide’ side 
of the weld being much more ductile than the ‘narrow’ 
side. It is believed that this difference in behavior 
through the weld is, in part, caused by procedures 
used when laying the weld bead. Joints similar to weld- 
ments in references 1 and 2 are an integral part of the 
aft skirt of the SRB of the shuttle. Since the ultimate 
safety factor for the lower portion of the weld is below 
the minimum required safety factor, a photostress 
analysis of this lower portion will be conducted in the 
vicinity of the weld. A test program using photostress 
will be conducted in accordance with the project plan- 
ning document entitled ‘Photostress Evaluation Re- 
quirements for AFT Skirt Test Article No. 4’. 


414,388 
N94-15963/9/GAR PC A03/MF A01 
Aeronautical Research Labs., Melbourne (Australia). 
Influence of Secondary Bending on Fatigue Life 
improvement in Bolted Joints. 

L. Evans. Aug 93, 38p ARL-RR-14, AR-008-384 


Secondary bending often occurs in structural joints, 
and to assess its influence on the fatigue life enhance- 
ment technique of hole cold-expansion, an experimen- 
tal program has been undertaken. The results indicate 
that the effect of cold working is vey mpd reduced 
in specimens with secondary ing. For any marked 
extension in fatigue life, ‘additional ‘Coctnant, for ex- 
ample, the combination of cold expansion and interfer- 
ence fit, are required. 


414,389 

PAT-APPL-8-066 271/GAR PC NO3/MF A04 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 

Connector Systems for Structures. 

Patent Application. 

C. Lupo, E. Evenson, and C. Wesselski. Filed 25 
May 93, 19p N94-15707/0 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A releasable coupling device for connecting two mem- 
bers to one another where a collet type fastener has 
normally retracted latching fingers insertable into a 
latching recess and a longitudinally movable expander 
for activating the fastener is described. The longitudi- 
nal movement is retained with a paraffin actuated 
system which can reset. The longitudinal movement of 
the expander in one direction is through a one way 
threaded ratchet system which provides an automatic 
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locking action and the expander is movable in either 
direction by an independently operated threaded 
action. 


414,390 

PAT-APPL-8-098 918/GAR PC NO3/MF A04 

National Aeronautics and Space Administration, 

— AL. George C. Marshall Space Flight 
iter 

Plasma Arc Welding Weld Imaging. 

Patent Application 

D. J. Rybicki, and W. F. Mcgee. Filed 29 Jul 93, 12p 

N94-15949/8 

This Government-owned invention available for U.S. li- 

censing and, possibly, for foreign licensing. Copy of 

application available NTIS. 

A welding torch for plasma arc welding apparatus has 

a transparent shield cup disposed about the constrict- 

ing nozzle, the cup including a small outwardly extend- 
ing polished lip. A guide tube extends externally of the 

toch and has 0 fee end adjacent to the fp. First and 

second optical fiber bundie assemblies are supported 


ously for monitoring the welding process. 


414,391 

PAT-APPL-8-114 043/GAR PC NO3/MF A04 
National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
oa. 

} ~~ pees 

aten 


J. Gilbert and nd D. A. Gutow. Filed 31 Aug 93, 16p 
N94-15882/1 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The present invention is directed to a welding nozzie 
position manipulator. The manipulator consists of an 
angle support to which the remaining components of 
the device are attached either directly or indirectly. A 
pair of pivotal connections attach a weld nozzie hold- 
ing link to the angle support and provide a two axis 
freedom of movement of the holding link with respect 
to the support angle. The manipulator is actuated by a 
pair of adjusting screws angularly mounted to the 
angle support. T screws contact a pair of tapered 
friction surfaces formed on the upper portion of the 
welding nozzie holding link. A spring positioned be- 
tween the upper portions of the support angle and the 
holding link provides a constant bias it be- 
tween the friction surfaces of the holding link and the 
adjustment screws, so as to firmly hoid the link in posi- 
tion and to eliminate any free play in the adjustment 
mechanism. The angular relationships between the 
adjustment screws, the a’ support and the tapered 
friction surfaces of the nozzle holding tink provide 

a geometric arr nt which permits precision ad- 
justment of the holding link with respect to the angle 
support and also provides a solid holding link mount 
which is resistant to movement from outside forces. 


414,392 

PATENT-5 244 323 Not available NTIS 
Department of the Navy, Washington, DC. 

Self Locking Set Screw. 

Patent. 

M. A. Tucchio. Filed 3 Feb 93, patented 14 Sep 93, 
4p AD-D015 969/9, PAT-APPL-8-012 837 
Supersedes PAT-APPL-8-012 837, AD-D015 774. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231. 


A threaded, locking set screw with standard outer di- 
and a retaining ’ 

pered cavity at its bottom end. The expansion plug and 
retaining wedge are inserted into the cavity in the 
body. The base of the plug extends from the cavity, 
and the plug is held in place by a force fit between the 


plug and the cavity, the plug exerts an outward force 
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on the inner surface of the cavity causing the set screw 
body to expand radially, thus, locking the set screw in 
place. 


414,393 
PB94-86 


1044/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 
Automatic Welding. (Latest citations from the 
Technology Database). 


Published Search®. 

Dec 93, 212 citations minimum 

Sponsored in part by National Technical Information 
Service, Springfield, VA. 

The bibliography contains citations concerning the 
equipment, processes, and industry status of automat- 
ed and robotic welding. Coverage includes usage by 
the automotive, shipbuilding, and energy industries. In 
addition, cost justification and system evaluations are 
addressed. (Contains a minimum of 212 citations and 
includes a subject term index and title list.) 


Manufacturing, Planning, Processing & 
Control 


414,394 
N94-14070/4/GAR PC A03/MF A01 
National Research Council of Canada, Ottawa (Ontar- 


io). 
Experimental S on the Effect of die ey 
on Swell and Sag in the Parison Extrusion S 

L. Pecora, and R. W. Diredde. 15 Jan 93, 34p NR 
35347, CTN-93-60819 


Extrusion blow molding is the process of choice for 
production of many hollow parts. The process involves 
extrusion of a molten parison and inflation of the pari- 
son into the final part, whereupon the part is cooled 
and ejected. The ability to predict parison behavior is 
important as the parison dimensions govern the shape 
and thickness distribution of the final product. The 
effect of die geometry on parison swell and sag was 
studied in experiments employing three diverging dies 
of 3.5 cm diameter. Three mandrel angles were stud- 
ied, being 25, 30, and 40 deg from the vertical. For 
each die angle, six gaps ranging from 0.3 to 2.0 mm 
were studied. The material used was a blow molding 
high density polyethylene grade. Preliminary results 
were obtained showing that the sag increases and the 
swell decreases as the die gap is increased. Swell was 
found to increase as die angle increased. The parison 
swell depends directly on shear and extensional 
components in the die. The extensional component 
has a stronger effect than shear for a given level of 
stress. 


414,395 

PB94-124575/GAR PC E06/MF E06 

Selskapet for industriell og Teknisk Forskning, Trond- 

heim (Norway). Div. of Metallurgy. 
Casting: A Literature Review. 

T. Rolland. 3 Feb 93, 58p STF34-A93005 

Sponsored by Norsk Hydro, Osio. 


The report gives a review of the process description, 
advantages of squeeze casting, process parameters, 
the effect of pressure, microstructure, mechanical 
properties, and structural defects in squeeze cast alu- 
minium and magnesium alloys. 


414,396 
PB94-859451/GAR 
NERAC, Inc., Tolland, CT. 
lonized Cluster Beam 


PC NO1/MF NO1 


Dec 93, 219 citations minimum 
Updated with each order. Supersedes PB93-879757. 
Sponsored in part Ay National Technical Information 
Service, Springfield, V. 
The bibliography contains citations concerning ionized 
— beam deposition techniques used in metalliza- 
tion, semiconductors, and ps so films. Methods 
and) apparatus employed in the deposition of passive 
and protective films on semiconductor wafers and sub- 
strates are examined. lonized cluster beam deposition 
ery pe cya ont re dey 
tent of the beam, resulting in the deposition of high 
quality materials at low temperatures, an advantage 


over other deposition processes. (Contains a minimum 
of 219 citations and includes a subject term index and 
title list.) 


414,397 


PB94-859535/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

Cold Working of Metals Using Deep Drawing Tech- 
niques. (Latest citations from information Serv- 
ices in Mechanical Engineering Database). 


Dec 93, 105 citations minimum 

Updated with each order. Supersedes PB93-893857. 
Prepared in cooperation with Cambridge Scientific Ab- 
stracts, Washington, DC. Sponsored in part by Nation- 
al Technical information Service, Springfield, VA. 


The bibliography contains citations concerning deep 
drawing techniques for the cold working of metals. 
Techniques for forming steel and aluminum sheet 
metal parts are presented. The citations also explore 
problems associated with metal deformation and ex- 
amine alternate lubricants for friction reduction during 
the forming process. (Contains a minimum of 105 cita- 
tions and includes a subject term index and title list.) 


414,398 


PB94-859659/GAR 
NERAC, Inc., Tolland, CT. 
Jet Cutting: High Pressure. (Latest citations from 
Fluidex). 

Published Search®. 

Dec 93, 250 citations 

Updated with each order. Supersedes PB93-894426. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 
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The bibliography contains citations concerning high 
pressure jet cutting. Topics include fluid mechanics, 
impact effects, equipment, and applications. Applica- 
tions include mining, tunneling, trenching, cleaning, 
metal cutting and deburring, and surface preparation. 
(Contains 250 citations and includes a subject term 
index and title list.) 


414,399 


PB94-860517/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

Electron Cyclotron Resonance Etching. (Latest ci- 
tations from the Searchable Physics Information 
Notices Database). 

Published Search®). 

Dec 93, 103 citations minimum 

Updated with each order. Supersedes PB93-860484. 
Prepared in cooperation with American Inst. of Phys- 
ics, New York. Sponsored in part by National Techni- 
cal Information Service, Springfield, VA. 


The bibliography contains citations concerning elec- 
tron beam etching sources generated by electron cy- 
clotron resonance and their applications. Citations dis- 
cuss plasma electron sources, plasma etching sys- 
tems, plasma confinement systems, etch rate and ani- 
sotropy, and patterning processes. References also 
examine plasma etching of gallium arsenides, silicon, 
polysilicon, semiconducting and insulating films, pho- 
toresists, and polymers. (Contains a minimum of 103 
— and includes a subject term index and title 
ist.) 


414,400 


PB94-860988/GAR 
NERAC, Inc., Tolland, CT. 
Thermoset Molding. (Latest citations from the Ei 
Compendex*Plus database). 

Published Search®). 

Dec 93, 250 citations 

Updated with each order. Supersedes PB93-869212. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


PC NO1/MF NO1 


The bibliography contains citations concerning ther- 
moset molding techniques. Theoretical aspects, 
equipment operation and maintenance, and perform- 
ance evaluations are considered. Some attention is 
given to thermosetting resin applications and econom- 
ics. Also described are reaction injection molding, 
liquid reaction molding, liquid injection molding, reac- 
tion liquid injection ing, and resin transfer molding 
processes and products. (Contains 250 citations and 
includes a subject term index and title list.) 





414,401 

PB94-861432/GAR 

ta tiememe 6 ed Circuit Fabrica- 
“ray y in Integrat ircul 

tion. (Latest citations from the Ei Compendex*Pius 

database). 

Published Search®). 

Dec 93, 136 citations minimum 

Updated with each order. Supersedes PB93-870616. 

Sponsored in part by National Technical Information 

Service, Springfield, VA. 


The bibliography contains citations concerning the de- 
velopment and use of x-ray lithography techniques and 
equipment in integrated circuit fabrication. Descrip- 
tions of resists, masks, processes, and alignment sys- 
tems are included. Exposure time and linewidth con- 
trol, and the use of synchrotron radiation as an x-ray 
source are discussed. The mass production of submi- 
cron structures in Very Large Scale Integration (VLSI) 
fabrication is included. (Contains a minimum of 136 ci- 
tations and includes a subject term index and title list.) 
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414,402 

PB94-119385/GAR PC A13/MF A03 
National Academy of Engineering, Washington, DC. 
Committee on Foundations of Manufacturing. 
Manufacturing Systems: Foundations of Worid- 
Class Practice. 

J. A. Heim, and W. D. Compton. c1992, 287p ISBN- 
0-309-04678-5 

Library of Congress catalog card no. 91-36171. 


This book identifies principles that have proved effec- 
tive in improving manufacturing systems. Authored by 
an expert panel, including manufacturing executives, it 
provides recommendations for manufacturers leading 
to specific actions in the areas of: management philos- 
ophy and practice; methods used to measure and pre- 
dict the performance of systems; and organizational 
learning and improving system performance through 
technology. The volume includes in-depth studies of 
several key issues in manufacturing, including employ- 
ee involvement and empowerment, using learning 
curves to improve quality, measuring performance 
against that of the competition focusing on customer 
satisfaction, and factory modernization. (Copyright (c) 
1992 National Academy of Sciences.) 


Quality Control & Reliability 


414,403 

DE93019733/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

ae ge plans for monitoring the quality and re- 
liability of continuously produced product. 

R. R. Prairie, and W. J. Zimmer. 1993, 13p SAND-93- 
1940C, CONF-9310149-1 

Contract ACO04-76DP00789 

International Association of Science and Technology 
for Development conference on reliability, quality con- 
trol and risk assessment, Cambridge, MA (United 
States), 13-15 Oct 1993. Sponsored by Department of 
Energy, Washington, DC. 


Part of the evaluation process that occurs during pro- 
duction of many complex components is performance 
testing of fabricated units as they are being produced. 
The results of these tests are used to monitor the qual- 
ity and reliability of the product and to contribute to the 
data base for reliability assessment. This paper pre- 
sents an approach for designing plans for the evalua- 
tion of continuously produced product where the test- 
ing may be either destructive or non-destructive. The 
philosophy of the plans is to initially test a string of con- 
secutive units at the beginning of production to show 
that the design and manufacturing processes conform 
with the required reliability. Once the product has 
passed the initial testing, a sampling phase is begun. If 
the product continues topass, a reduced sampling rate 
phase is used. Failures in the initial phase or the first 
sampling phase cause the plans to revert to the initial 
phase restart. If a failure occurs during the reduced 
sampling, the estimated failure rate is checked for con- 
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Research Program Administration & Technology Transfer 


cordance with the reliability requirement. This check is 
made to allow for continuation of sampling if the cumu- 
lative number of failures is consistent with the reliability 
requirement. A selection of values for the parameters 
of the plans and a rule for determining concordance 


are presented. The parameters of the plans are related 
to the AQL and LTPD concepts of acceptance sam- 
pling and the average number of defective units 
— before a defective unit is sampled and detect- 


414,404 

N94-14101/7/GAR PC A03/MF A01 
Applied Research, Inc., Huntsville, AL. 

Enhanced NDE Systems. 

Final R : 

28 Jul 93, 24p NAS 1.26:192603, NASA-CR-192603 
Contract NAS8-39394 


The goal of this contractual effort was to evaluate the 
Langley narrow-band ultrasonic debond detection 
method for a factory use configuration. Successful ac- 
complishment requires establishing the robustness of 
the method, and enhancing it if necessary. It is also 
desirable to strive for simplicity of implementation, 
such as attachment to in-place scanning devices 
planned for nondestructive evaluation (NDE) measure- 
ments. The contract was established with three 
phases for the ultrasonic work: (1) establish the 
method and robustness of the ultrasonic method; (2) 
follow up on any questions which arise with respect to 
the method or its implementation and produce a Phase 
A design; and (3) fabricate and test the Phase A 
design. This is a report on Phase 1. 


414,405 

PAT-APPL-7-739 376/GAR PC NO3/MF A04 
EG and G Idaho, Inc., idaho Falls. 

Method for the thermal characterization, visualiza- 
tion, and integrity evaluation of conducting materi- 
al samples or complex structures. 

Patent Application. 

M. G. Ortiz. Filed 1991, 22p DE93019338 

Contract ACO7-761D01570 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


This invention is useful in thermal imaging of conduct- 
ing materials, and is particularly useful in measuring 
thermal conductivity and thermal boundary conditions 
in composite anisotropic materials, in materials of ir- 
regular shape, and in materials for high-temperature 
applications. It also has utility in visualizing the integrity 
of complex structures such as a machine, power plant, 
or chemical plant. The method is for modeling a con- 
ducting material sample or structure (system) as an 
electrical network of resistances, for measuring elec- 
tric resistance between selected leads attac to the 
surface of the system, and, using basic circuit theory, 
for translating measured resistances into tempera- 
tures or indications of integrity in corresponding re- 
gions of the system. 10 figs. 


414,406 
PB94-859857/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

Total Quality Control. (Latest citations from the 
INSPEC Database). 

Published Search®). 

Dec 93, 179 citations minimum 

Updated with each order. Supersedes PB93-882520. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations concerning the 
management technology of total quality control (7QC). 
TQC emphasizes process and product quality in pro- 
duction systems. The citations explore TQC for use in 
conjunction with just-in-time manufacturing processes, 
and TQC implementation. (Contains a minimum of 179 
citations and includes a subject term index and title 
list.) 


414,407 
PBS4-860178/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

Thin Films: Techniques for Thickness and Refrac- 
tive Index Measurement. (Latest citations from the 
INSPEC Database). 

Published Search®). 

Dec 93, 181 citations minimum 

Updated with each order. Supersedes PB93-853356. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


414,410 


The bibliography contains citations concerning meth- 
ods and equipment used in thickness and refractive 
index measurements of thin films. The citations pro- 
vide descriptions and evaluations of interferometric 
and reflectometric techniques in the thickness and re- 
fractive index measurements of metallic, dielectric, 
and semiconductor films. Surface roughness measure- 
ment, and automated systems are also considered. 
(Contains a minimum of 181 citations and includes a 
subject term index and title list.) 


414,408 


PB94-860186/GAR 
NERAC, Inc., Tolland, CT. 
Quality Improvement. (Latest citations from the 
ABI/Inform Database). 

Published Search®. 

Dec 93, 95 citations minimum 

Updated with each order. Supersedes PB93-853687. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


PC NO1/MF NO1 


The bibliography contains citations concerning contin- 
uous quality improvement (CQI), a management strat- 
egy which involves each member of the organization in 
building quality into every step of the operation. Cita- 
tions discuss the approach required for total quality im- 
provement (TQI) success, including participative man- 
agement, education, and communication. Examples of 
industrial and healthcare quality improvement pro- 
grams are described. (Contains a minimum of 95 cita- 
tions and includes a subject term index and title list.) 


414,409 


PB94-860483/GAR 
NERAC, Inc., Tolland, CT. 
Nondestructive Testing of Surfaces and Surface 
Coatings: X-ray Analysis. (Latest citations from 
the Energy Science and Technology Database). 
Published Search®). 

Dec 93, 216 citations minimum 

Updated with each order. Supersedes PB93-859387. 
Prepared in cooperation with Department of Energy, 
Washington, DC. Sponsored in part by National Tech- 
nical Information Service, Springfield, VA. 

U.S. sales only. 


PC NO1/MF NO1 


The bibliography contains citations concerning x-ray 
analysis as a tool for nondestructive testing of sur- 
faces and surface coatings. Techniques such as x-ray 
fluorescence, x-ray emission analysis, x-ray radiogra- 
phy, and x-ray difiraction are among the techniques 
discussed. Applications include corrosion product 
analysis, trace element analysis absorbed on particu- 
lates, catalyst surface investigation, rough surface 
analysis, catalyst surface investigation, and interface 
examinations. Thermal, ultrasonic, and acoustic non- 
destructive testing methods are discussed in separate 
bibliographies. (Contains a minimum of 216 citations 
and includes a subject term index and title list.) 


Research Program Administration & 
Technology Transfer 


414,410 


DE93019580/GAR PC A02/MF A01 
Sandia National Labs., Albuquerque, NM. 
Manufacturing technology. 

J. A. Leonard, H. L. Floyd, B. Goetsch, and L. Doran. 
Aug 93, 8p SAND-93-1672 

Contract ACO04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 


This bulletin depicts current research on manufactur- 
ing technology at Sandia laboratories. An automated, 
adaptive process removes grit overspray from jet 
engine turbine blades. Advanced electronic ceramics 
are chemically prepared from solution for use in high- 
voltage varistors. Selective laser sintering automates 
wax casting pattern fabrication. Numerical modeling 
improves performance of photoresist stripper (simula- 
tion on Cray supercomputer reveals path to uniform 
plasma). And mathematical models help make dream 
of low-cost ceramic composites come true. 
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Robotics/Robots 


414,411 
N94-13842/7/GAR PC A03 
Ottawa Univ. (Ontario). 

Development of a Tactile and Vision ome oy 
System, and Object identification Techniques for 
Spdm / t 

E. Petriu, N. Trif, Y. Venne, and M. Greenspan. Mar 
91, 35p DSIS-93-00153, CSA-DSM-CR-91-027, CTN- 


93-60801 
Contract DSS-9F009-0-4015 


The development and application of an experimental 
robotic tactile sensing system is described. The 
system is used for the active (exploratory) tactile per- 
ception of three dimensional object geometric profiles. 
The hardware developments consist of a 16-by-16 tac- 
tile probe and an instrumented passive compliant 
wrist. The software contributions consist of an interac- 


image processing functions implemented as C-lan- 
guage programs. A two-dimensional correlation tech- 
nique was developed to recover at the sub-pixel level 
the pose position errors occurring during the sequen- 
= tactile exploration of the large planar object sur- 
laces. 


14,412 
N94-13844/3/GAR 
Ottawa Univ. (Ontario). 
Vision 


of a Computer 
the Active Tactile Sensing 
Environment. 


E. Petriu, T. Bieseman, N. Trif, and T. James. 1991, 
45p DSIS-93-00072, CTN-93-60774 


An orignal and nontraditional approach to the three di- 


PC A03 
stem to Sup- 
ina 


nent encoding of all visible object surfaces with binary 
symbols corresponding to the terms of a large-size 
pseudo-random binary array. The applicability of the 

proposed method is restricted to applications such as 
space stations, nuclear plants, and hazardous but con- 
troliable environments which allow for object encoding 
and a-priori mapping of all encoded object surfaces in 
a geometric database. However, in these few recom- 
mended applications, the two-dimensional pseudo- 
random encoding provides a robust and computation- 
ally efficient means for visual object recognition. It 
would also allow for an easy integration with the tactile 
sensor system in a model-based multi-sensor data 
fusion system. Experiments were conducted on five 
encoded objects to validate the viability of the pro- 
posed method for object recognition in the space sta- 
tion environment. The results demonstrate the practi- 
cability of two-dimensional pseudo-random coding for 
visual recognition of three dimensional objects. 


414,413 
N94-14624/8/GAR 
(Order as N94-14618/0/GAR, PC A24/MF 


A04) 
California Univ., Santa Barbara. 
Inverse : Simultaneous Trajectory Track- 
— and Reduction with Distributed Actu- 
$ De Devasia, and E. Bayo. 15 Feb 93, 13p 
Contract F49620-91-C-0095 
In JPL, Proceedings of the Fifth NASA/NSF/DOD 


—— on Aerospace Computational Control p 91- 
103. 


This paper addresses the problem of inverse dynamics 
for articulated flexible structures with both lumped and 
distributed actuators. This problem arises, for exam- 
ple, in the combined vibration minimization and trajec- 
tory control of space robots and structures. A new in- 
verse dynamics scheme for computing the nominal 
lumped and distributed inputs for tracking a prescribed 
trajectory is given. 


414,414 
N94-14651/1/GAR 
(Order as N94-14618/0/GAR, PC A24/MF 
A04) 


and 
K. Laby, S. Jordan, and J 
amy + the 


the Fifth NASA/NSF/DOD 
tional Control p 


Aerospace 
535-552. Gponsavedt in Part by N 


148 VOL. 94, No. 5 


Creating a robot which can delicately interact with its 
environment has been the goal of much research. Pri- 
marily two difficulties have made this goal hard to 
attain. The execution of control strategies which 
enable precise force manipulations are difficult to im- 
plement in real time because such algorithms have 
been too computationally complex for available con- 
trollers. Also, a robot mechanism which can quickly 
and precisely execute a force command is difficult to 
ign. Actuation joints must be sufficiently stiff, fric- 
tionless, and lightweight so that desired torques can 
be accurately applied. This paper describes a robotic 
system which is capable of delicate manipulations. A 
modular high-performance multiprocessor control 
system was designed to provide sufficient compute 
power for executing advanced control methods. An 8 
degree of freedom macro-micro mechanism was con- 
structed to enable accurate tip forces. Control algo- 
rithms based on the impedance contro! method were 
derived, coded, and load balanced for maximum exe- 
cution speed on the multiprocessor system. Delicate 
force tasks such as polishing, finishing, cleaning, and 
deburring, are the target applications o the robot. 


414,4 

PAt-APPL- 7-754 839/GAR PC NO3/MF A04 
Westinghouse Savannah River Co., Aiken, SC. 
Se rae oon we acto 


Patent Application 

M. A. Killian, and W. T. Zollinger. Filed 1991, 19p 
DE93019322 

Contract ACO9-89SR18035 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


This invention is comprised of an apparatus for con- 
necting a cleaning tool to a robotic manipulator so that 
the tool can be used in contaminated areas on hori- 
zontal, vertical and sloped surfaces. The apparatus 
comprises a frame and a handle, with casters on the 
frame to facilitate movement. The handle is pivotally 
and releasibly attached to the frame at a preselected 
position of a plurality of attachment positions. The ap- 
paratus is specifically configured for the KELLY 
VACUUM SYSTEM but can be modified for use with 
any standard mobile robot and cleaning tool. 


416 
'B94-859774/GAR 
NERAC, Inc., Tolland, CT. 
Computer Vision for Automatic 
— (Latest citations from the 


). 
Published Search®. 
Dec 93, 122 citations minimum 
Updated with each order. Supersedes PB93-881530. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 
The es contains citations concerning the 
design and development of computer vision systems 
for automatic assembly and inspection in industrial 
production lines. Computer vision is used to properly 
orient and locate the position of parts or items in as- 
semblying processes. Citations also reference hard- 
ware and software components of the automatic vision 
systems, and image analysis systems which use com- 
puter vision to recognize specific patterns or textures 
for data collection or for the sorting of parts. 
(Contains a minimum of 122 citations and includes a 
subject term index and title list.) 
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and In- 
C Data- 


Tooling, Machinery, & Tools 


414,417 
DE93019204/GAR 


single pont fur and TW. meter . 1993, 11p CONF- 


930722-21 

Contract ACO5-840R21400 

Annual meeting of the Society of Sly oy Instru- 
mentation Engineers (SPIE), San Diego, CA (United 
States), 11-16 Jul 1993. Sponsored by Departrnent of 
Energy, Washington, DC. 


This paper concerns a new, machine mounted as- 
pheric metrology device designed to measure a broad 


PC A03/MF A01 


range of figures without the use of auxiliary optics. A 
prototype device, based on the classical Hartmann 
test, called a Hartmann Optical Surface Tester (HOST) 
was evaluated on a single point diamond turning ma- 
chines. ign, initial testing, and validation data from 
reference es, and two types of aspheres will be 
discussed. Results of a simulation model for estimat- 
ing acceptable alignment errors for the HOST on the 
diamond turning machine will also be presented. Peak- 
to-valley measurement uncertainty on the test optics 
was found to be better than 0.08 (mu)m. 


414,418 
DE93041086/GAR 
Utilitip, Inc., Rock Hill, SC. 
Pre ae for a chain saw. Final report. 

rogress rep’ 

Mora 10 Sep 93, 7p DOE/CE/15464-T6 

Contract FG01-91CE15464 
Sponsored by Department of Energy, Washington, DC. 


Prior to receiving the grant, Utilitip was faced with an 
idea that truly worked, however only a very limited line 
of component parts would fit various types of chain 
saws on the market. It also suffered from a severe 
problem when engaged in the ground of soil penetrat- 
ing the saw chain area, thus eliminating one of the 
major benefits of keeping the chain sharp. Conse- 

quently, the grant funding was directed towards ex- 
tending the tooling capabilities to produce parts for a 
much wider variety of chain saws that are on the 
market, and further by developing an effective flexible 
soil shield to prevent abrasive soil entry into the saw 
chain. Utilitip was able to complete a full set of design 
for a wide variety of large and smali chain saws. This 
incorporated a design and fabrication of a small Utilitip, 
as well as a small anti-kickback device. In addition, 
tooling was also further developed for the large Utilitip 
and the large anti-kickback device. Accordingly, multi- 
ple tools are available for all combinations, as well as 
back-up provisions. Utilitip, Inc. invented a special, 
flexible attachment to be glued and/or moided to the 
tip guard. The soil shield prevents abrasive soil from 
coming into the chain area. In addition, it allows a flexi- 
ble arra nt to allow the chain saw to be released 
from brush without binding. Otherwise, a larger, rigid 
soil shield would hold or restrict the saw in heavy 
brush. The rubber shield will flex out of the say and 
reduce, if not eliminate, this harmful binding. 


PC A02/MF A01 


414,419 
N94-13847/6/GAR PC A04/MF A01 
Alberta Univ., Edmonton. Dept. of Mechanical Engi- 


neering. 
Transcript of Workshop on Machinery Health Mon- 
itoring. 


A. Craggs, R. J. Rogers, and T. N. Moore. Mar 92, 
75p IME-MET-TR-005, NRC-33557, CTN-93-60783 
Sponsored by National Research Council of Canada, 
Ottawa, Ontario. Workshop Held in Calgary, Alberta, 
27 Sep. 1988. 


At a workshop on machinery health monitoring, 15 
speakers presented short, prepared talks on topics in- 
cluding vibration monitoring, plant machinery diagnos- 
tics, use of test equipment and interpretation of re- 
sults, economic benefits of monitoring, expert sys- 
tems, bearings, research programs, sensors, vibration 
frequency spectral analysis, vibration reduction, liner 
cavitation damage in engines, predictive and preven- 
tive maintenance, standards, and training. After the 
prepared talks, a free-ranging discussion explored the 
points introduced in the formal presentations and also 
addressed additional areas of concern. A transcript of 
= prepared talks and discussion session is present- 


414,420 

N94-14147/0/GAR PC A03/MF A01 
New Brunswick Univ., Fredericton. Dept. of Mechani- 
cal Engineering 

gen Dynamics Activities in Canadian Indus- 


Hane J. Rogers, and P. Y. Kim. May 92, 39p IME-MET- 
TR-006, CTN-93-60781 


Results are presented from a survey of Canadian in- 
dustries to determine their activities related to machin- 

ery dynamics. Responses were obtained from indus- 
tries in the categories of electric utilities, consultants, 
petrochemicals, research laboratories, aircraft related, 
and machinery manufacturers. The permanent man- 
power allocated for tasks such as monitoring machin- 
ery vibration, balancing, fault diagnosis, or rotor dy- 





namic analysis has increased significantly in the past 
five years. A list of individuals who can be contacted to 
exchange information is included. The use of various 
instruments is also documented. Small computers and 
microprocessor based instruments are widely used to 
record and process vibration data. A wide variety of 
standards and guides are used for allowable vibration 
severity and residual imbalance. Some data were ob- 
tained for typical normal, alarm, and shutdown vibra- 
tion values for twenty categories of equipment. The 
median cost of setting up a vibration program was gen- 
erally one percent of the total cost of plant and ma- 
chinery. Fifteen research projects in machinery dy- 
namics are tabulated. 


414,421 


N94-15445/7/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Development of the Seeding System Used for 
Laser Velocimeter Surveys of the NASA Low- 
Speed Centrifugal Compressor Flow Field. 

C. A. Wasserbauer, and M. D. Hathaway. Oct 93, 
14p NAS 1.15:4485, E-7810, NASA-TM-4485 
Contract RTOP 505-62-52 


An atomizer-based system for distributing high-volume 
rates of seed material was developed to support laser 
velocimeter investigations of the NASA Low-Speed 
Centrifugal Compressor flow field. The seeding system 
and the major concerns that were addressed during its 
development are described. Of primary importance 
were that the seed material be dispersed as single par- 
ticles and that the liquid carrier used be completely 
evaporated before entering the compressor. 


414,422 


PAT-APPL-8-048 041/GAR PC NO3/MF A04 
Natiorial Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 
Attachment Device. 

Patent Application. 

R. J. Zaguli. Filed 14 Apr 93, 26p N94-15925/8 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


An apparatus is disclosed for capturing and holding a 
rod, bar or similar member; the apparatus having in 
one aspect a body member with a recess 5 therein and 
a hook extending from the body member, the hook and 
recess defining a capture envelope for receiving and 
confining the rod, etc. In one aspect such an apparatus 
is disclosed in which the hook is movable with respect 
to the body member to vary the 10 size of the capture 
envelope, both to initially facilitate emplacement of the 
apparatus about the rod, etc., and then to provide for 
tightening of the apparatus about the rod, etc., if de- 
sired. 


414,423 


PB94-124294/GAR PC A03/MF A01 
Statens Provningsanstalt, Boras (Sweden). 
Kalibrering/Provning av Maetare i Utrustning 
Varm-Vattenbaenk VM7 (Calibrating/Testing 
Meters in Hot Water Test Bench VM7). 

E. Kling, K. Stolt, P. Lau, and K. Mattiasson. 1993, 
18p SP-RAPP-1993:26, ISBN-91-7848-411-1 

Text in Swedish; summary in English. 


A Hot Water Test Bench, VM7, has been developed 
and constructed for the calibration and testing of 
volume and flowmeters, in a project at the National 
Volume Measurement Laboratory at the Swedish Na- 
tional Testing and Research Institute. The intended 
area of use includes use as a reference at audit meas- 
urements, e.g. for accredited laboratories, calibration 
of meters for the industry and for the testing of hot 
water meters. The objective of the project, which was 
initiated in 1989, was to design equipment with stable 
flow and with a minimal temperature drop even at very 
low flow rates. The principle of the design is a closed 
system with two pressure tanks at different pressures. 
The water is led from the high pressure tank through 
the test object and the volume standard, in the form of 
master meters or a = ston prover alternatively, to the 
low pressure tank. Calibrations/tests are made com- 
paring the indication of the test object to that of master 
meters covering the current flow rate. These are, in the 
same test cycle, calibrated to the piston prover. Alter- 
natively, the test object can be calibrated directly to 
the piston prover. 


Tribology 


414,424 
N94-14445/8/GAR PC A04/MF A01 
McGill Mfg. Co., Valparaiso, IN. 

Computer —— for Analysis of High L 
Single Row, Angular Contact, Spherical Roller 
Bearing, Sashbean. Volume 1: User’s Guide. 

Final Report. 

A. K. Aggarwal. Sep 93, 68p NAS 1.26:191183, E- 
8089-V-1, NASA-CR-191183, ARL-CR-82-V-1 
Contracts NAS3-25423, RTOP 505-63-36 

Prepared for Sikorsky Aircraft, Stratford, CT. 


The computer ote SASHBEAN (Sikorsky Aircraft 
So scongen Roller ih Speed Bearing Analysis) ana- 
nol and predicts ‘the operating characteristics of a 

le Row, Angular Contact, Spherical Roller Bearing 
(SRACSRB), The program runs on an IBM or IBM com- 
patible personal computer, and for a given set of input 
data analyzes the bearing design for it’s ring deflec- 
tions (axial and radial), roller deflections, contact areas 
and stresses, induced axial thrust, rolling element and 
cage rotation speeds, lubrication parameters, fatigue 
lives, and amount of heat generated in the bearing. 
The dynamic loading of rollers due to centrifugal 
forces and gyroscopic moments, which becomes quite 
significant at high speeds, is fully considered in this 
analysis. For a known application and it’s parameters, 
the program is also capable of a7 steady-state 
and time-transient thermal analyses of the bearing 
system. The steady-state analysis capability allows the 
user to estimate the expected steady-state tempera- 
ture map in and around the bearing under normal oper- 
ating conditions. On the other hand, the transient anal- 
ysis feature provides the user a means to simulate the 
‘lost lubricant’ condition and predict a time-tempera- 
ture history of various critical points in the system. The 
bearing’s ‘time-to-failure’ estimate may also be made 
from this (transient) analysis by considering the bear- 
ing as failed when a certain temperature limit is 
reached in the bearing components. The program is 
fully interactive and allows the user to get started and 
access most of its features with a minimal of training. 
For the most part, the program is menu driven, and 
adequate help messages were provided to guide a 
new user through various menu options and data input 
screens. All input data, both for mechanical and ther- 
mal analyses, are read through graphical input 
screens, thereby eliminating any need of a separate 
text editor/word processor to edit/create data files. 
Provision is also available to select and view the con- 
tents of output files on the monitor screen if no paper 
printouts are required. A separate volume (Volume-2) 
of this documentation describes, in detail, the underly- 
ing mathematical formulations, assumptions, and solu- 
tion algorithms of this program. 


414,425 

N94-14446/6/GAR 

McGill Mfg. Co., Valparaiso, IN. 
Computer ay for Analysis of High Speed, 
Single Row, ular Contact, Spherical Roller 
Bearing, Sashbean. Volume 2: Mathematical For- 
mulation and Analysis. 

Final Report. 

A. K. Aggarwal. Sep 93, 50p NAS 1.26:191182, E- 
8088-V-2, NASA-CR-191182, ARL-CR-81-V-2 
Contracts NAS3-25423, RTOP 505-63-36 

Prepared for Sikorsky Aircraft, Stratford, CT. 


Spherical roller bearings have typically been used in 
applications with speeds limited to about 5000 rpm 
and loads limited for operation at less than about 0.25 
million DN. However, spherical roller bearings are now 
being designed for high load and high speed applica- 
tions including aerospace applications. A computer 
program, SASHBEAN, was developed to provide an 
analytical tool to design, analyze, and predict the per- 
formance of high speed, single row, angular contact 
(including zero contact angle), spherical rolier bear- 
ings. The material presented is the mathematical for- 
mulation and analytical methods used to develop com- 
puter program SASHBEAN. For a given set of operat- 
ing conditions, the program calculates the bearings 
ring deflections (axial and radial), roller deflections, 
contact areas stresses, depth and magnitude of maxi- 
mum shear stresses, axial thrust, rolling element and 
cage rotational speeds, lubrication parameters, fatigue 
lives, and rates of heat generation. Centrifugal forces 
and gyroscopic moments are fully considered. The 
program is also capable of performing steady-state 
and time-transient thermal analyses of the bearing 
system. 


PC A03/MF A01 
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414,426 


PB94-119666/GAR PC E05/MF E05 
National Physical Lab., Teddington (England). Div. of 
Materials Metrology. 

Guidelines for Uniubricated Sliding Wear Tests: 
Part 1. General ‘oach 

M. G. Gee. c1993, 16p NPL- DMM(A)-96 


This document has been prepared by the author on 
behalf of the UK Forum on Friction and Wear Testing. 
The Forum has the overall objectives of improving the 
reproducibility and repeatability of friction and wear 
testing in the UK by open discussion and participation 
in national and international pre-standardization activi- 
ties. This document serves as a general introduction to 
friction and wear testing in sliding. It contains a discus- 
sion on the most effective approach to friction and 
wear testing, and considers the different aspects that 
should be considered when designing a program of 
friction and wear testing. 


414,427 


PB94-119682/GAR PC E06/MF E06 
Ecole Normale Superieure, Paris (France). Lab. de 
Physique de la Matiere Condensee. 

Adhesion, Friction, Rupture: Approches Recentes 
a l’Echelle du Nanometre (Adhesion, Friction, and 
Rupture: Recent Nanometric Approaches). 

F. Heslot, and B. Perrin. Apr 92, 52p 

Text in French; summary in English. Sponsored by Di- 
rection des Recherches, Etudes et Techniques, Paris 
(France). Centre de Documentation de |'Armement. 


This report is an introduction to the enormous potential 
of a recently developed tool, the atomic force micro- 
scope (AFM), in the field of nanometric-scale interface 
dynamics. It looks at recent studies of local measure- 
ment of forces and local dynamic responses (adhe- 
sion, friction, etc.,) performed using AFM or its spin- 
offs. The authors highlight the technology’s possibili- 
ties as a localized dynamic test of the point/substrate. 
Although AFM can be used to investigate topography 
and surface forces on a nanometric scale, including 
studies of soft, biological material, many problems of 
interpretation remain. Scientists do not understand, for 
instance, why only a limited number of materials are 
amenable to atomic imaging. But great strides have 
been made in using AFM as a !ocal, nanometer-scale, 
material probe, and its use in tracking interface dynam- 
ics seems promising. 


414,428 


PB94-123270/GAR PC E05/MF E05 
National Physical Lab., Teddington (England). Div. of 
Materials Metrology. 

Guidelines for Unlubricated Sliding Wear Tests: 
Part 2. Procedures for Pin-on-Disc Testing. 

M. G. Gee. c1993, 22p NPL-DMM(A)-97 

See aiso PB94-1 19666. 


These guidelines describe procedures for the conduc- 
tion of unlubricated pin-on-disc wear tests. They have 
been prepared for the UK Forum on Friction and Wear 
Testing and are based in part on results from interla- 
boratory exercises conducted by Technical Working 
Area 1, Wear Test Methods of VAMAS. (Copyright (c) 
Crown Copyright 1993.) 


414,429 


PB94-860426/GAR 
NERAC, Inc., Tolland, CT. 
Tribology: Coatings. (Latest citations from the Ei 
Compendex*Plus database). 

Published Search®). 

Dec 93, 250 citations 

Updated with each order. Supersedes PB93-858751. 
Sponsored in part by National Technical information 
Service, Springfield, VA. 


PC NO1/MF NO1 


This bibliography contains citations concerning design, 
evaluation, selection, characterization, and failure 
analysis of tribological coatings. Tribological materials 
and comparative analyses for coatings are included. 
Surface studies, methods of application, and effects of 
the methods of application on the ae cal proper- 
ties of the coatings are also discussed. (Contains 250 
citations and includes a subject term index and title 
list.) 
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General 


414,430 

PAT-APPL-8-098 911/GAR PC NO3/MF A04 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 
Mechanical Energy Absorber. 


Patent Application 

C. J. Wesselski. Filed 29 Jul 93, 19p N94-15966/2 

me = aap re ay | invention available for U.S. li- 
and, possibly, for foreign licensing. Copy of 

epplication available NTIS. 


An energy absorbing system for controiling the force 
where a moving object engages a stationary stop and 
where the pt a Gachvs telescopic tubular members, 
ey Bem my 'agm elements, force regulat- 
Se meee: a pa spring to return the tele- 

to its start position after stroking is 

system ag 


chai and oe opposed by a force ting set of disc 
springs. In principle, this force fi mechanism 
peony ty hey baeeee = yeti ben penn of level 
even if the friction coefficient increases greatly. This 
force feedback device also serves to desensitize the 
singular and combined effects of manuf toler- 
ances, sliding surface wear, temperature changes, dy- 
namic effects, and lubricity. 


414,431 

PB94-123767/GAR PC A03/MF A01 
Statens Provningsanstalt, Boras (Sweden). 
— Low Tension Cabels Scrape Abrasion 


Uso 19 1992, 18p SP-RAPP-1992:17, ISBN-91- 


A proposal for revision of ISO 6722/1, Road vehicles-- 
Unscreened low tension cables, Part 1: General re- 
quirements and test methods, ifies a method for 
scrape abrasion testing. Tests at different laboratories 
indicate large variations in the results obtained using 
this me’ . It is evident that a number of parameters 
have influence on the results. In an effort to ro! the 
influence of some of these ameters the ISO/TC 
22/SC3/WG4-Low Tension decided to under- 
take an interlaboratory test focusing on different equip- 
ments, different conductor types and different insulat- 
ing materials. This report presents the method used 
and the result of the interlaboratory test. It is conclud- 
ed that it is not possible to compare data obtained on 
different ' it although they are made according 
to standard and that further investigations have to be 
— including this method in an international 
sta , 


414,432 
18/GAR 
NERAC, Inc., cama tae CT. 


eae 


Dee 80°1 93, 178 of citations minimum 

Updated with each order. Supersedes PB93-879351. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


PC NO1/MF NO1 


The yy contains citations of selected patents 
concerning manufacture and use of composite 
pipes and tubes. > ae ee ao 


fabrication of fiber reinforced, ~~. refract 
seamless, multilayer, flexible convolutely 
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Adhesives & Sealants 


414,433 
PAT-APPL-7-746 537/GAR 


150 VOL. 94, No. 5 


Argonne National Lab., IL. 
Ceramic tamper-revealing seals. 

Patent Application. 

D. S. K in, A. C. Raptis, and S. H. Sheen. 
Filed 1991, 12p DE93019332 

Contract W-31109-ENG-38 

This apes eae invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A tamper resistant seal is made of a brittle material 
with internal defects internally arranged in a random 
pattern to form a unique fingerprint characteristic of 
the seal which may be identified by ultrasonic scanning 
to determine whether tampering has occurred. It com- 
prises a flexible metal or ceramic cable with composite 
ceramic ends or a U-shaped ceramic connecting ele- 
ment attached to a binding element plate or block cast 
from alumina or Zr, and connected to the connecting 
element by shrink fitting. Part of the binding element is 
cast with NiO(sub 2) particles, which allows ultrasonic 
scanning and the resulting fingerprint. 7 figs. 


414,434 
PB94-859642/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 
Lip-Seals: Lubrication and Wear Resistance. 
Pibliched Search. 

ished Sear . 
Dec 93, 250 citations 
Updated with each order. PB93-894.- .8. 
———- in part by National Technical Information 


Service, Springfield, VA. 


The bibliography contains citations concerning the 
design, development, friction wear, and lubrication of 
lip seals. Lubrication film thickness, friction forces, cyl- 
inder scoring, seal leakage theory, elastohydrodyna- 
mic lubrication of metal lip seals, standards and speci- 
fications, and lip seal failures and strengths are consid- 
ered. Geothermal, dri pump, and rotary shaft ap- 
plications are discu: . (Contains 250 citations and 
includes a subject term index and title list.) 


414,435 
PB94-861457/GAR 
NERAC, Inc., Tolland, CT. 
Adhesion | with Silicon Based Cou- 
pling Agents: Surface (Latest citations 
from World Surface Coatings ). 

Published Search®). 

Dec 93, 250 citations 

Updated with each order. Supersedes PB93-870947. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 

The bibliography contains citations concerning the use 
of silicon based adhesion promoters in surface coat- 
ings. Silanes used in paints, varnishes, electrically con- 
ductive coatings, corrosion resistant coatings, and ra- 
diation curable coatings are discussed. Formulations 
and citations of selected patents are included. Silicon- 
based adhesion promoters used as primers and as a 
pretreatment to coating applications are briefly de- 
scribed. (Contains 250 citations and includes a subject 
term index and title list.) 


PC NO1/MF NO1 


Carbon & Graphite 


414,436 
N94-15004/2/GAR 


PC A03/MF A01 
Eloret Corp., ye ag CA. 
Simulation Studies for Surfaces and Materials 


Strength. 
—— Progress Report, 1 Nov. 1992 - 30 Apr. 


T. Halicioglu. 30 Apr 93, 47p NAS 1.26:193387, 
NASA-CR-193387 
Contract NCC2-297 


Optimum energies and structures were estimated for 
single step ledges formed on the diamond (111) sur- 
face. Binding energies of carbon atoms adsorbed on a 
(2x1) reconstructed Si(100) surface were calculated as 
a function of sub-monolayer coverages. Calculations 
were conducted to analyze the strain dependence of 
the binding energy of a carbon adatom deposited on a 
(2x1) dimerized Si(100) surface. Details and results of 
these studies are given as appendices. 


Ceramics, Refractories, & Glass 


414,437 
a eg a oa de A11/MF A03 
meson Univ., SC. it. O amic ineerin 
at Fims. 


ee Processing of Ferr Thin 
Annual rept. 2 May 92-31 Jul 93. 
G. Haertling, E. Skaar, F. Wang, J. Guha, and D. 


Dausch. 3 93, 242p 
Contract N00014-91-J-1508 


The work described in this report covers the second 
year of a three-year program involving intelligent proc- 
essing of ferroelectric thin films and bulk materials. It is 
presented in seven parts dealing with automation, 
powder processing, bulk materials characterization, 
thin film fabrication and evaluation, electrooptic behav- 
ior of thin films and published work. In regard to proc- 
ess automation and intelligence, the two-conductor ac 
resistance probe was tested for reading stability and 
response time. Both requirements were easily met, 
and simulated —s experiments were carried out. 
The fluid flow pattern for the batching system has re- 
quired special attention and optimization. Program- 
ming of the device drivers which are needed to link the 
computer and its neural network has now been com- 
pleted, thus paving the way for making the system to- 
tally operational. 


414,438 

DE93018577/GAR 

Argonne National Lab., IL. 
y preparation, particulate characteristics, 

and sintering of alumina powders. 

H. K. Varma, T. V. Mani, A. D. Damodaran, K. G. K. 

Warrier, and U. Balachandran. Jul 93, 5p ANL/ET/ 

CP-78942, CONF-9308122-2 

Contract W-31109-ENG-38 

International conference on advanced materials (3rd), 

Tokyo (Japan), 31 Aug - 4 Sep 1993. Sponsored by 

Department of Energy, Washington, DC. 


PC A01/MF A01 


Fine alumina powders of spherical morphology and 
narrow particle-size distribution have been synthe- 
sized by a technique that uses precipitation/peptiza- 
tion/spray ~~ of boehmite sol prepared from alumi- 
num nitrate. The spray-dried powder was further 
washed with solvents of varying polarities, such as ac- 
etone, isopropanol, and tert-butanol. This post-spray- 
drying treatment changed the powder’s particle-size 
distribution, morphology, density, and compaction 
characteristics. Microstructure, dielectric properties, 
and effect of post-treatment on the boehmite-sol-de- 
rived alumina powders in reducing agglomeration are 
discussed. 


414,439 

DE93019069/GAR PC A02/MF A01 
Sandia National Labs., Albuquerque, NM. 
Characterization of amorphous —— in 
shocked quartz by NMR spectroscop' 

R. A. Assink, M. B. Bosiough, and R. ” Cygan. 1993, 
10p SAND-93-0441C, CONF-930676-34 

Contract AC04-76DP00789 

International conference of the International Associa- 
tion for the Advancement of High Pressure Science 
and Technology (14th), Colorado Springs, CO (United 
States), 27 Jun - 2 Jul 1993. Sponsored by Department 
of Energy, Washington, DC. 


Nuclear magnetic resonance (NMR) analysis of the re- 
covered products from a series of controlled explosive 
shock-loading experiments on quartz powders was 
performed to investigate shock-induced amorphization 
processes. Silicon-29 NMR spectroscopy is an excel- 
lent probe of the local bonding environment of silicon 
in minerals and is capable of detecting and character- 
izing amorphous and disordered components. NMR 
spectra obtained for the recovered material exhibit a 
narrow resonance associated with the shocked crys- 
talline material, and a broad component consistent 
with an amorphous phase despite the absence of evi- 
dence for glass from optical microscopy. The NMR 
measurements were performed over a range of recy- 
cle times from 1 to 3 (times) 10(sup 5) S. Results dem- 
onstrate that the magnetization in both the crystalline 
and amorphous material following power-law behavior 
as a function of recycle time. The amorphous compo- 
nent dominates the spectra for short NMR recycle 
times due to its shorter relaxation time relative to the 
crystalline material. Fractal analysis of the power-law 
relations suggests a fractal dimension of 2 for the 
amorphous phase and 3 for the crystalline phase. 





414,440 
DE93019360/GAR PC A08/MF A02 
Oak Ridge National Lab., TN. 

Ceramic Technology Project data base: Septem- 
ber 1992 summary report. 

B. L. P. Keyes. Jun 93, 171p ORNL/M-2775 
Contract ACO05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


Data presented in this report represent an intense 
effort to improve processing methods, testing meth- 
ods, and general mechanical properties (rupture mod- 
ulus, tensile, creep, stress-rupture, dynamic and cyclic 
fatigue, fracture toughness) of candidate ceramics for 
use in advanced heat engines. This work was per- 
formed by many facilities and represents only a small 
part of the data generated by the Ceramic Technology 
Project (CTP) since 1986. Materials discussed include 
GTE PY6, GN-10, NT-154, NT-164, SN-260, SN-251, 
SN-252, AY6, silicon nitride combined with rare-earth 
cxides, Y-TZP, ZTA, NC-433, NT-230, Hexoloy SA, 
MgO-PSZ-to-MgO-PSZ joints, MgO-PSZ-to-cast iron, 
and a few whisker/fiber-reinforced ceramics. Informa- 
tion in this report was taken from the project's semian- 
nual and bimonthly progress reports and from final re- 
ports summarizing the results of individual studies. 
Test results are presented in tabular form and in 
graphs. All data, including test rig descriptions and ma- 
terial characterizations, are stored in the CTP data 
base and are available to all project participants on re- 
quest. The objective of this report is to make available 
the test results from these studies but not to draw con- 
clusions from those data. 


414,441 
DE93019768/GAR PC A03/MF A01 
Argonne National Lab., IL. 

Neutron-scattering studies of Yb-bearing silicate 
glasses. 

A. J. G. Ellison, C. K. Loong, and J. Wagner. 1993, 
14p ANL/MSD/CP-79820, CONF-9309142-1 
Contract W-31109-ENG-38 

Rare earth research conference (20th), Monterey, CA 
(United States), 12-17 Sep 1993. Sponsored by De- 
partment of Energy, Washington, DC. 


The static and dynamic magnetic response of the 
Yb(sup 3+) ions in 2Na(sub 2)O(center dot)Yb(sub 
2)O(sub 3)(center dot)6SiO(sub 2) glass and the iso- 
chemical crystalline silicate Na(sub 3)YbSi(sub 
3)O(sub 9) has been studied by neutron diffraction, in- 
elastic magnetic-scattering, and magnetic susceptibili- 
ty measurements. The rare earth sites in the glass 
have an average coordination number of 5.6 — 
minus) 0.5 and give a mean rare earth-oxy: eee Sone 

length of 2.23 (Angstrom); average Si-O a 

ordination numbers and bond distances are compen 
ble to those in vitreous SiO(sub 2). The magnetic exci- 
tation spectrum of the Na(sub 3)YbSi(sub 3)O(sub 9) 
material was analyzed by a crystal-field model using a 
method of descending symmetry. The magnetic sus- 
ceptibility and the excitation spectrum of the Yb glass- 
es can be described by a distribution of ligand-field ef- 
fects on the Yb(sup 3+) ions that are similar to the 
nominal crystal field in crystalline Na(sub 3)YbSi(sub 
3)O(sub 9). 


414,442 
DE93040528/GAR PC A08/MF A02 
Oak Ridge National Lab., TN. 

Development of improved processing and evalua- 
tion methods for high reliability structural ceram- 
ics for advanced heat engine applications, Phase 
1. Final report. 

ty a rept. 

Pujari, D. M. Tracey, M. R. Foley, N. |. Paille, 
and P. J. Pelletier. Aug 93, 162p ORNL/Sub-89- 
$B182/1 
Contract ACO05-840R21400 
Sponsored by Department of Energy, Washington, DC. 


The program goals were to develop and demonstrate 
significant improvements in processing methods, proc- 
ess controls and non-destructive evaluation (NDE) 
which can be commercially implemented to produce 
high reliability silicon nitride components for advanced 
heat engine applications at temperatures to 
1,370(degrees)C. The program focused on a Si(sub 
3)N(sub 4)-4% Y(sub 2)O(sub 3) high temperature ce- 
ramic composition and hot-isostatic-pressing as the 
method of densification. Stage | had as major objec- 
tives: (1) Comparing injection molding and colloidal 
consolidation process routes, and selecting one route 
for subsequent optimization, (2) comparing the per- 


formance of water milled and alcohol milled powder 
and selecting one on the basis of performance data, 
and (3) adapting several NDE methods to the needs of 
ceramic processing. The NDE methods considered 
were microfocus X-ray radiography, computed tomog- 
raphy, ultrasonics, NMR imaging, NMR 

fluorescent liquid dye penetrant and X-ray diffraction 
residual stress analysis. The colloidal consolidation 
process route was selected and approved as the form- 
ing technique for the remainder of the program. The 
material produced by the final Stage || optimized proc- 
ess has been given the designation NCX 5102 silicon 
nitride. According to plan, a large number of speci- 
mens were produced and tested during Stage III to es- 
tablish a statistically robust room temperature tensile 
strength database for this material. Highlights of the 
Stage |Il process demonstration and resultant data- 
base are included in the main text of the report, along 
with a synopsis of the NCX-5102 aqueous based col- 
loidal process. The R and D accomplishments for 
Stage | are discussed in Appendices 1--4, while the 
tensile strength-fractography database for the Stage II! 
NCX-5102 process demonstration is provided in Ap- 
pendix 5. 4 refs., 108 figs., 23 tabs. 


414,443 


N94-13740/3/GAR 

(Order as N94-13732/0/GAR, PC A11/MF 

A03) 

Kyoto Univ. (Japan). 
High Temperature Behavior of Glass (M-8). 
N. Soga. Aug 93, 4p 
In NASA. Marshall Space Flight Center, Spacelab J 
Experiment Descriptions p 41-44. 


The twofold purpose of this experiment is to obtain 
data on the occurrence of flow in a viscous glass 
sphere in microgravity, and to confirm data obtained 
on Earth for volume-temperature relationships of 
glass. To do this, a cubic sample of glass laced with 
gold particles will be heated in the IMF. The sample’s 
properties will be measured at high temperature, and 
the volume of the sample varied to measure the ex- 
pansion coefficient. Movement of the gold particles, if 
any, will determine flow within the sample. The appara- 
tus for this experiment is schematically shown and the 
photographs of the image furnace with samples before 
and after melting, respectively. In this apparatus, 
shape and size of the sample are observed by video 
camera and recorded by video recorder. The recorded 
images of the sample are schematically shown. Sym- 
bols A, B, and C denote low, intermediate, and high 
temperatures, respectively. From these images, the 
volume of the sample is estimated and the tempera- 
ture dependence of the volume, is obtained. If there is 
agreement between the data collected in this experi- 
ment and data obtained on Earth, it would tend to 
verify Earth-collected data. 


414,444 


N94-14543/0/GAR PC A03/MF A01 
Case Western Reserve Univ., Cleveland, OH. 


Processing and Testing of High Toughness Silicon 
Nitride Ceramics. 


Final Report. 

V. Tikare, W. A. Sanders, and S. R. Choi. Sep 93, 
11p NAS 1.26:191190, E-8120, NASA-CR-191190 
Contracts NAS3-133, RTOP 505-63-5A 

Proposed for Presentation at the Pacific RIM Meeting 
of the American Ceramic Society, Honolulu, Hi, 7-10 
Nov. 1993; Sponsored by the American Ceramic Soci- 
ety. 


High toughness silicon nitride ceramics were proc- 
essed with the addition of small quantities of beta- 
Si3N4 whiskers in a commercially available alpha- 
Si3N4 powder. These whiskers grew preferentially 
during sintering resulting in large, elongated beta- 
Recto which acted to toughen the matrix by crack de- 
and grain pullout. The fracture toughness of 
samples seeded with beta-Si3N4 whiskers 
oan from 8.7 to 9.5 MPa m(exp 0.5) depending on 
the sintering additives. 


414,445 


N94-14845/9/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 


414,447 


MATERIALS SCIENCES 
Ceramics, Refractories, & Glass 


Thermal History Effects on Electrical Relaxation 
and Conductivity for Potassium Silicate Glass with 
Low Alkali Concentrations. 

P. W. Angel, R. E. Hann, and A. R. . Aug 93, 
21p NAS 1.15:106324, E-8077, NASA-TM-106324 
Contract RTOP 505-62-70 


Electrical response measurements from 10 Hz to 100 
kHz between 120 and 540 C were made on potassium- 
silicate glasses with alkali oxide contents of 2, 3, 5 and 
10 mol percent. Low alkali content glasses were 
chosen in order to try to reduce the Coulombic interac- 
tions between alkali ions to the point that frozen struc- 
tural effects from the glass could be observed. Con- 
ductivity and electrical relaxation responses for both 
annealed and quenched glasses of the same composi- 
tion were compared. Lower DC _ conductivity 
(sigma(sub DC)) activation energies were measured 
for the quenched compared to the annealed glasses. 
The two glasses with the lowest alkali contents exhibit- 
ed a non-Arrhenius concave up curvature in the 
log(sigma(sub DC)) against 1/T plots, which de- 
creased upon quenching. A sharp decrease in 
op (sub DC) was observed for glasses containing 
concentrations of 5 mol percent or less. The log 
modulus loss peak (M’’) maximum frequency plots 
against 1/T all showed Arrhenius behavior for both an- 
nealed and quenched samples. The activation ener- 
gies ies for these plots closely agreed with the sigma(sub 
) activation energies. A sharp increase in activation 
energy was observed for both series as the potassium 
oxide concentration decreased. Changes in the electri- 
cal response are attributed to structural effects due to 
different alkali concentrations. Differences between 
the annealed and quenched response are linked to a 
change in the distribution of activation energies (DAE). 


414,446 


PAT-APPL-8-096 498/GAR PC NO3/MF A04 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Nonaqueous Slip of High Ti Ce- 
ing Technte —— sing an Investment Cast- 


Patent Apphication. 

M. W. Hooker, T. D. Taylor, S. A. Wise, J. D. 
Buckley, and P. Vasquez. Filed 16 Aug 93, 9p N94- 
15881/3 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A process for slip casting ceramic articles that does 
not employ parti agents and affords the casting of 
complete, detai precision articles that do not pos- 
sess parting lines is presented. This process is espe- 
cially useful for high temperature superconductors and 
water-sensitive ceramics. A wax pattern for a shell 
mold is provided, and an aqueous mixture of a calcium 
sulfate-bonded investment material is applied as a 
coating to the wax pattern. The coated wax pattern is 
then dried, followed by curing to vaporize the wax pat- 
tern and leave a shell mold of the calcium sulfate- 
bonded investment material. The shell mold is cooled 
to room temperature, and a ceramic slip, created by 
dispersing a ceramic powder in an organic liquid, is 
poured therein. After a ceramic shell of desired thick- 
ness or a solid article has set up in the shell mold, 
excess ceramic slip is poured out. The shell mold is 
misted with water and peeled away from the ceramic 
article, after which the ceramic is fired to provide a 
complete, detailed, precision, high temperature —- 
conductive ceramic article without parting lines 
casting technique may take place in the presence of a 
magnetic field to orient the ceramic powders during 
the casting process. 


414,447 


PB94-108552/GAR 

(Order as PB94-108529/GAR, PC — 

) 

mg 4 Inst. of Standards and Technology, Gaithers- 
burg, MD. 
Phase Equilibria and Crystal Chemistry in Portions 
of the System SrO-CaO-Bi203-CuO. Part 4. The 
System CaO-Bi203-Cu0O. 
B. P. Burton, C. J. Rawn, R. S. Roth, and N. M. 
Hwang. 1993, 48p 
Prepared in cooperation with Korea Standards Re- 
search Inst., Tae-jon (Republic of Korea). 
Included in Jnl. of Research of the National institute of 
Standards and Technology, v98 n4 p469-516 Jul/Aug 
93. 
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New data are presented on the phase equilibria and 
crystal chemistry of the binary systems CaO-Bi203 
and CaO-CuO and the ternary CaO-Bi203-CuO. Sym- 
metry data and unit cell dimensions based on single 
crystal and powder x-ray diffraction measurements are 
reported for several of the binary CaO-Bi203 phases, 
incl corrected compositions for Ca4Bi6O13 and 
Ca2Bi205. The ternary system contains no new terna- 
ry phases which can be formed in air at approximately 
700-900 degrees C. 


414,448 
PB94-856945/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

Sol Gels. (Latest citations from Materials Business 


File). 

Published Search®. 

Dec 93, 72 citations minimum 

Sponsored in part by National Technical information 
Service, Springfield, VA. 


The bibliography contains citations concerning sol gel 
derived materials. The citations examine research 
conducted by universities, corporations and govern- 
ment agencies for the development of novel sol gel 
processes, and commercial applications of these tech- 
niques. Uses of sol gels in the production of glass, ce- 
ramics, composites, protective coatings, and hybrid or- 
ganic/inorganic materials are described. Other topics 
include new products, expanding markets for sol gel 
derived materials, and profit potential. (Contains a min- 
imum of 72 citations and includes a subject term index 
and title list.) 


414,449 
PB94-859568/GAR 

NERAC, Inc., Tolland, CT. 
Ceramic Engine Components. (Latest citations 
from the U.S. Patent Bibliographic File with Exem- 


7 Claims). 

ublished Search®). 

Dec 93, 178 citations minimum 

Updated with each order. Supersedes PB93-879187. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations of selected patents 
concerning ceramic materials that are used in internal 
combustion engines. The citations refer to materials 
whose properties include resistance to heat, wear, and 

corrosion. Fabrication techniques of ignition system 
components, combustion chamber parts, exhaust 
valves, turbine rotors and stators, turbine blades, and 
heat exchangers are discussed. Ceramic metal com- 
posites suitable for ine components are also con- 
sidered. (Contains a minimum of 178 citations and in- 
cludes a subject term index and title list.) 


PC NO1/MF NO1 


414,450 
PB94-859923/GAR PC NO1/MF NO1 
NERAC, inc., Tolland, CT. 

Process: Preparation of Silicate Glasses 


Dec 93, 248 citations minimum 

Updated with each order. Supersedes PB93-883817. 
Sponsored in part by National Technical information 
Service, Springfield, VA. 


The bibliography contains citations concerning the 
preparation of silicate glasses with tetraethylorthosili- 
cate (TEOS) using the sol gel process. Citations dis- 
cuss glass manufacture thr hydrolysis, and con- 
densation reactions of TEOS, which converts to a gel 
at room temperature and a rigid shape upon drying. 
Applications of the formed glasses such as silica 
fibers, mullite, and silica particles are examined. Dis- 
cussed also are spectroscopic and resonance charac- 
terization of products, and evaluations of sol gel proc- 
esses. (Contains a minimum of 248 citations and in- 
cludes a subject term index and title list.) 


414,451 

91/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

of 


PZT Ceramics. (Latest citations from 
Database). 


Ceramic 

Published Search®. 

Dec 93, 104 citations minimum 

Updated with each order. PB93-860161. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations concernii 
ties of lead zirconate titanate (PZT) ceramics 
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weien, Vepes of of 


PZT ceramics include ferroelectric, polymer compos- 
ites, and thin films. Pri discussed are piezo- 
electric, dielectric, optical, and structural. The effects 
of sintering temperature and additions to the PZT ce- 
ramics on microstructure are examined. (Contains a 
minimum of 104 citations and includes a subject term 
index and title list.) 


414,452 

/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 
Aluminum Nitride Substrates. (Latest citations 
from Ceramic Abstracts Database). 
Published Search®. 
Dec 93, 81 citations minimum 
Updated with each order. PB93-861607. 
Sponsored in part 7 National Technical information 
Service, Springfield, V. 


The bibliography contains citations concerning the ap- 
plications and properties of aluminum nitride sub- 
strates. The microstructure, thermal conductivity, di- 
electric properties, and electrical resistivity of sub- 
strates are examined. Aluminum nitride substrates are 
used in semiconductor, electronic, dielectric, and con- 
ductor applications. (Contains a minimum of 81 cita- 
tions and includes a subject term index and title list.) 


414,453 
PB94-860780/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

Processing of Sialon. (Latest citations from Ce- 
ramic Abstracts Database). 

Published Search®). 

Dec 93, 176 citations minimum 

Updated with each order. Supersedes PB93-863520. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations concerning the 
processing of Sialon (named for its constituents Si-- 
Al--O--N). Citations include discussions about the 
preparation, formation, and sintering of sialon ceram- 
ics. Specific methods of producing Sialon materials 
mentioned are combustion synthesis and gas-pres- 
sure sintering. (Contains a minimum of 176 citations 
and includes a subject term index and title list.) 


Coatings, Colorants, & Finishes 


414,4. 

0£$3040326/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 

Testing of protective in hydrogen. 

P. E. Vanier, R. Barletta, J ms, and J. Svandrlik. 
Jul 93, 12p BNL-49386 

Contract ACO2-76CH00016 

Sponsored by Department of Energy, Washington, DC. 


A series of tests of protective coatings on carbon- 
carbon substrates were performed. The tests involved 
exposure of the coated material to hydrogen at high 
temperatures, the examination of the coatings 
scanning electron microscopy and the measurement 
of weight losses. The coatings included Re, TaHfC, 
TaC and NbC, with thicknesses of the order of 20--60 
(mu)m. 


414,455 
DE94700001/GAR PC A02/MF AO1 
CEA Centre d’Etudes de Grenoble (France). Dept. d’E- 


tudes des Materiaux. 
obtained by ae proc- 


pmemnare n Faenne 
J. PM heer! 199: Op CEA CONE 1503, Ob 11523, CONF- 


9307135-1 

French. Meeting on surface treatments, Paris 
(France), 7 Jul 1993. 

U.S. Sales Only. 


The purpose of materials surface treatments is to give 


é i operties, 

: Cc properties. This paper 

presents different aspects with the help of examples: 

thermal, mechanical and chemical protection for gas 

— anti-wear and biocompatible coatings for car- 
ic valves. 


414,456 
N94-15832/6/GAR PC A03/MF A01 


National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 

Corrosion Protection of Metals by lon Vapor De- 
posited Aluminum. 

M. D. Danford. Oct 93, 25p NAS 1.15:108425, 
NASA-TM-108425 

Sponsored by NASA. Washington. 


A study of the corrosion protection of substrate metals 
by ion vapor deposited aluminum (IVD Al) coats has 
been carried out. Corrosion protection by both anod- 
ized and unanodized IVD Al coats has been investigat- 
ed. Base metals included in the study were 2219-T87 
Al, 7075-T6 Al, Titanium-6 Ai-4 Vanadium (Ti-6AI-4V), 
4130 steel, D6AC steel, and 4340 steel. Results reveal 
that the anodized IVD AI coats provide excellent corro- 
sion protection, but good protection is also achieved 
by IVD Al coats that have not been anodized. 


414,457 
PB94-860640/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

Chemical Vapor Deposition. (Latest citations from 
the NTIS Bibliographic Database). 

Published Search®). 

Dec 93, 250 citations 

Updated with each order. Supersedes PB93-861896. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations concerning chemi- 
cal vapor deposition of carbon, carbides, ceramics, 
metals, and glasses. Applications include optical coat- 
ings, semiconducting films, laser materials, solar cells, 
composite fabrication, and nuclear reactor material 
fabrication. included are the physical, mechanical, and 
chemical properties of these coatings. (Contains 250 
citations and includes a subject term index and title 
list.) 


PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 
Sol-Gel Films and Coatings. (Latest citations from 
the Searchable Physics Information Notices Data- 


base). 

Published Search®. 

Dec 93, 86 citations minimum 

Updated with each order. Supersedes PB93-863447. 
Prepared in cooperation with American Inst. of Phys- 
ics, New York. Sponsored in part by National Techni- 
cal Information Service, Springfield, VA. 


The bibliography contains citations concerning fabrica- 
tion and evaluation of sol-gel films and coatings. Cita- 
tions discuss the preparation of titanate compound 
films, containing lead, lead zirconate, barium, or stron- 
tium. Also examined are ferroelectric thin films, per- 
ovskite structure, rapid thermal processes, spin-on 
coating, substrate materials, dielectric and optical 
properties, and surface characterizations. References 
to applications in memory devices, capacitors, trans- 
ducers, dielectric amplifiers, solar reflectors, pyroelec- 
tric detectors, and superconducting devices are inciud- 
ed. (Contains a minimum of 86 citations and includes a 
subject term index and title list.) 


414,459 
/GAR 


PC NO1/MF NO1 

NERAC, Inc., Tolland, CT. 
Electrodeposition. (Latest citations from the NTIS 

Database). 
Published Search®. 
Dec 93, 250 citations 
Updated with each order. Supersedes PB93-864593. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations concerning the de- 
velopment and applications of electrodeposition tech- 
nology. Electrodeposited materials are suitable for 
high-precision machining operations with good adhe- 
sion, and can be deposited on a variety of substrates. 
pee discuss the fabrication and evaluation of 
ag platings, films, and composite electrodepos- 
erences to applications in corrosion protection, 
ph microgravity environments, deposition of 
high-temperature superconductors, diamond turning, 
and solar cells are included. (Contains 250 citations 
and includes a subject term index and title list.) 


PC NO1/MF NO1 


414,460 
PB94-861010/GAR 





NERAC, Inc., Tolland, CT. 

Painting of Automotive Plastics. (Latest citations 
from Worid Surface Coatings Abstracts). 

Published Search®). 

Dec 93, 200 citations minimum 

Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations concerning paint- 
ing or coating of automotive plastics and composites. 
Surface preparation, primers, paints and overcoats are 
discussed. The references examine compositions con- 
taining both liquids and powders, and review applica- 
tion methods. Manual and assembly line experiences, 
including the use of robotics; markets; trends; and new 
developments are featured. (Contains a minimum of 
— and includes a subject term index and 
title list.) 


414,461 
PB94-861283/GAR 
NERAC, ane, Tolland, CT. 


the NTIS Bibliogr 


Published Sear: 

Dec 93, 250 citations 

Updated with each order. Supersedes PB88-851332. 
Sponsored in part by National Technical Information 
Service, Springfield, V. 

The bibliography contains citations concerning erosion 
control, corrosion control, physical properties. and ap- 
plications of epoxy resin protective coatings. Epoxy- 
matrix composites, and reinforced and non-reinforced 
epoxy coatings and adhesives are discussed relative 
to such conditions as atmospheric corrosion, natural 
weathering and aging. Effects of various substrates on 
the erosion of epoxy coatings are also considered. 
(Contains 250 citations and includes a subject term 
index and title list.) 


PC NO1/MF NO1 


tings: Erosion. (Latest citations from 
Database). 


414,462 

PB94-86 1440/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

Abrasion-Resistant Coatings. (Latest citations 
from World Surface Coatings Abstracts). 

Published Search®). 

Dec 93, 250 citations 

Updated with each order. PB93-870939. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations concerning the 
compositions and applications of abrasion-resistant 
coatings. Coatings are applied to glass, plastic, wood 
and metal substrates. Also inci are transparent 
coatings used on clear plastics, windshields, and furni- 
ture. References also include applications to photo- 
sensitive films. (Contains 250 citations and includes a 
subject term index and title list.) 


Composite Materials 


414,463 
DE93019024/GAR PC A03/MF A01 
Argonne National Lab., IL. 

Thermal wave processing for characteriza- 
tion of subsurface of flaws in materials. 

K. Gopalan, and N. Gopalsami. 1993, 16p ANL/ET/ 
CP-78721, CONF-930854-1 

Contract W-31109-ENG-38 

Midwest symposium on circuits and systems (36th), 
Detroit, MI (United States), 16-18 Aug 1993. Spon- 
sored by Department of Energy, Washington, DC. 


Infrared images resulting from back-scattered thermal 
waves in composite materials are corrupted by instru- 
ment noise and sample heat-spread function. This 
paper demonstrates that homomorphic 

and demultiplication result in enhanced image quality 
for characterization of subsurface flaws in Keviar and 
graphics composites. The choice of processing de- 
pends on the material characteristics and the extent of 
noise in the original image. 


414,464 

N94-13711/4/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 


T and Analysis of Curved Frame Specimens 
Made from a Long Discontinuous Fiber (LDF) Ma- 
D. C. Jegley. Aug 93, 24p NAS 1.15:109014, NASA- 
TM-109014 

Contract RTOP 505-63-50-08 


A long discontinuous fiber (LDF) material may be 
useful for constructing composite parts with complex 
curvature. Graphite-thermoplastic LDF curved frame 
specimens were studied to investigate the behavior of 
curved frame structures made from this material form. 
Experimental results for three curved frame specimens 
loaded in a four-point-bending configuration and finite- 
element predictions of strains and displacements are 
presented. 


414,465 
N94-13738/7/GAR 
(Order as N94-13732/0/GAR, PC A11/MF 


A03) 
National Research Inst. for Metals, Tokyo (J: 
of ee Alloys 

Y. Muramatsu. A 


In NASA. Marsha arena Se ioue Jay Center, Spacelab J 
Experiment ee 1 


A particle dispersion al of metal-ceramic 
composite material, i we as heat resistance 
material, wear resistance material, and electrical mate- 
rial. This material consists of a metal matrix and dis- 
persed particles, and for its unique structure it has both 
tenacity as a metal and hardness as a ceramic. Its 
improve when the particles become finer 
Se Most of the particle dis- 
produced by the powder metallurgi- 
. process is favorable for uniform 
particles, but it consists of complicated 
mechanical alloying and hot extru- 
lowing drawbacks: (1) it is difficult 
to fabricate large-sized products; (2) amount of 
is limited to a few ae and (3) the proc- 
pt ae geen pe so To overcome these 
wbacks, recently special attention has been paid to 
conventional melting process. However, under terres- 
trial conditions, dispersions eg immediately due 
to the different specific gravities of the metal matrix 
and the particles and thermal convection effects. The 
microgravity environment is, therefore, considered to 
be an attractive place for fabrica‘ 
alloy. eto apace Gapasmantie cowed cute ciety Oe 
influence of microgravity on the properties of the parti- 
cle dispersion alloy and to obtain a deeper understand- 
ing of the experiment under the microgravity environ- 
ment. 


414,466 
N94-13743/7/GAR 
(Order as N94-13732/0/GAR, PC a 4 
03) 
Tokyo Inst. of Tech. (Japan). Dept. of Metallurgical En- 


Fabrication of Very-Low , High-Stiffness 
Carbon Fiber/Aluminum Composite 
and High Stiffness (M-11). 


with Ultra-Low Density 
T. Suzuki. Aug on 7 

In NASA. Marshall ce Fii light Center, Spacelab J 
Experiment Descriptions p 61-6 

Fabrication of a composite material with ultra-low den- 
sity and high —_— in microgravity is the objective of 
the investigation. The composite structure to be ob- 
tained is a random three-dimensional array of high 
modulus, short carbon fibers bonded at contact points 
by an aluminum alloy coated on the fibers. The materi- 
al is highly porous and thus has a very low density. The 
motivation toward the investigation, simulation experi- 
ments, choice of the co) nt materials, and on- 
flight experiment during ballistic trajectory of a NASDA 
rocket, are described. 


414,467 
N94-13804/7/GAR PC A03/MF A01 


European Space Agency, Paris (France). 
Characterization of Composite Materials for Aero- 


space 

H. Twardy, H. Hanselka, and B. Beier. Apr 93, 20p 
ESA-TT-1260, DLR-MITT-90-15, ETN-93-94582 
Transl. Into English of Charakterisierung von Verbund- 
kunststoffen Luft- und Raumfahrtstrukturen 
(Brunswick, Germany, Dir) Jul. 1990 p 1-25. Original 
Language Document Announced as N91-23246. 


Fiber reinforced polymers are applied as construction 
materials for astronautics and transatmospheric flight. 


414,469 


MATERIALS SCIENCES 
Composite Materials 


They are submitted to a wide spectrum of environmen- 
tal influences such as temperature, moisture, and radi- 
ation. These —— induce the variation of me- 
chanical and physical properties of polymers. The re- 

duced coefficients of ‘Seokehy: the thermal resistance 
to aging. and the viscoelastic behavior under the influ- 
ence of elevated temperatures are investigated. 


414,468 


N94-13866/6/GAR PC A03/MF A01 
Ecole Polytechnique, Montreal - —_——e 
Modelisation de la Distribution de 


dans UN Rouleau de Cuivre pour la Conception 
d’UN oS a de Rouleaux Refroidis 
nee ee a 


Modelling 
Besign of a System a System of Cooled 


3 coe and M. as Dec 92, 28p CNR- 
35325, CTN-93-60763 
Text in French. 


process help 
strategy yet to be defined. This strategy will be based 
on the acquisition of velocity signals from the rolls, on 


the load between the rolls, on of the 
mobile roll, and the t atures cept : 
To facilitate control ee = napsy ha 


regime, it is to design a cool 
the rolls. A model was developed with the 


2.54 cm thick in contact 

steel c wh ving cooling channels on 
the model calculations are ae ete 
sideration the A356 aluminum alloy used 
melting point compared to the copper rolis 

the onent of limiting the temperature at the 
ueabe the copper ring and the core. A polar 
nate system is used to model the two-dimensional 
ometry of the ring, employing a system of finite 
ence equations in which the temperature is deter- 
mined at each node simultaneously. Results are pre- 

sented which allow illustration of the temperature dis- 
tribution in the copper ring over time. A FORTRAN pro- 
gram listing for caleu calculating the temperature distribution 


414,469 


N94-13920/1/GAR PC A03/MF A01 
General Electric Co., Cincinnati, OH. 

Thermal Shock Resistance of Ceramic Matrix Com- 
Final Report. 


D. M. Carper, and H. F. Nied. Aug 93, 50p NAS 
1.26:189136, E-8070, NASA-CR-189136 
Contracts NAS3-25640, RTOP 510-01-50 


The experimental and analytical investigation of the 
thermal shock phenomena in ceramic matrix compos- 
ites is detailed. The composite systems examined 
were oxide-based, consisting of an aluminosilicate 
matrix with either polycrystalline aluminosilicate or 
single crystal alumina fiber reinforcement. The pro- 
gram was divided into three technical tasks; baseline 
mechanical properties, thermal shock modeling, and 
thermal shock testing. The analytical investigation fo- 
cused on the development of simple expressions for 
transient thermal stresses induced during thermal 
shock. The effect of various material parameters, in- 
cluding thermal conductivity, elastic modulus, and 
thermal expansion, were examined analytically for 
their effect on thermal shock performance. Using a 
simple maximum stress criteria for each constituent, it 
was observed that fiber fracture would occur only at 
the most extreme thermal shock conditions and that 
matrix fracture, splitting parallel to the reinforcing fiber, 
was to be expected for most practical cases. Thermal 
shock resistance for the two material systems was de- 
termined experimentally by subjecting plates to 
sudden changes in temperature on one surface while 
maintaining the opposite surface at a constant temper- 
ature. This temperature change was varied in severity 
(magnitude) and in number of shocks applied to a 
given sample. The results showed that for the most 
severe conditions examined that only surface matrix 
fracture was present with no observable fiber fracture. 
The impact of this damage on material performance 
was limited to the matrix dominated properties only. 
Specifically, compression strength was observed to 
decrease by as much as 50 percent from the meas- 
ured baseline. 
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414,470 

N94-14017/5/GAR 

Martec Ltd., Halifax (Nova Scotia). 
CMAPP User’s Manual, Part 2. 

J. C. Wallace, and M. W. Chernuka. Sep 90, 42p 
DSIS-93-00858-PT-2, DREA-CR-90-442-PT-2, CTN- 


93-60838 
Contract DREA-W7707-0-0918/01-OSC 


CMAPP (Composite Material Properties Prediction) is 
a menu-driven composite material analysis computer 
program capable of generating effective material prop- 
erties for particulate, continuous fiber, and platelet 
composites. Constituent material properties can also 
be generated from composite properties. A collection 
of eight micromechanical material models has been in- 
corporated into the CMAPP model library. A hierarchi- 
cal oon toon of menus is used to guide the user 

process of defining various material pa- 
an entering all necessary material data, and 
storing or displaying the results. CMAPP will not only 
perform a single analysis, but will also perform analy- 
ses for a range of volume fractions. The latter option 
gives the user the ability to investigate the effect that a 
volume fraction change has on any desired material 
property. Continued development of CMAPP is expect- 
ed. It will eventually be a comprehensive composite 
material property program that will deal with macro- 
mechanical as well as micro-mechanical properties 
and will calculate a wide range of material properties. 


PC A03 


414,471 
N94-14041/5/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 


Cleveland, OH. Lewis Research Center. 
Hierarchical Nonlinear Behavior of Hot Composite 
Structures. 


P. L. N. Murthy, C. C. Chamis, and S. N. Singhal. Jun 
93, 20p NAS 1.15:106229, E-7947, NASA-TM- 
106229 


Contract RTOP 505-63-5B 
Presented at the First Joint Ses, Asme, and Asce 
Meeting, Charlottesville, VA, 7-9 Jun. 1993. 


Hierarchical computational procedures are described 
to simulate the multiple scale thermal/mechanical be- 
havior of high temperature metal matrix composites 
(HT-MMC) in the following three broad areas: (1) be- 
havior of HT-MMC’s from micromechanics to laminate 
via METCAN (Metal Matrix Composite Analyzer), (2) 
tailoring of HT-MMC behavior for optimum specific per- 
formance via MMLT (Metal Matrix Laminate Tailoring), 
and (3) HT-MMC structural response for hot structural 
components via HITCAN (High Temperature Compos- 
ite Analyzer). Representative results from each area 
are presented to illustrate the effectiveness of compu- 
tational simulation procedures and accompanying 
computer codes. The sample case results show that 
METCAN can be used to simulate material behavior 
such as the entire creep span; MMLT can be used to 
concurrently tailor the fabrication process and the in- 
terphase layer for optimum performance such as mini- 
mum residual stresses; and HITCAN can be used to 
predict the structural behavior such as the deformed 
shape due to component fabrication. These codes 
constitute virtual desk-top test laboratories for 
characterizing HT-MMC laminates, tailoring the fabri- 
cation process, and qualifying structural components 
made from them. 


414,472 
N94-14042/3/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Synthesis of Hot Composite Laminates 


Interphase Layers. 
C. Rabzak, D. A. Saravanos, and C. C. Chamis. Jun 
pr NAS 1.15:106326, E-8081, NASA-TM- 
1 


Contract RTOP 510-01-50 

Presented at the Symposium on Functionally Graded, 
Advanced Composite Materials, Charlottesville, VA, 6- 
9 Jun. 1993; Sponsored by Ses, Asme and Asce. 


A method for the optimal grading of a single interphase 
layer in metal matrix composite laminates for the mini- 
mization of residual stresses is described. The capabil- 
ity to simultaneously tailor some fabrication param- 
eters is also incorporated. Applications for unidirec- 
tional, cross-ply and quasi-isotropic Graphite/Copper 
laminates are investigated to assess the potential of 
interphase matrix residual stresses in 
various laminate configurations. optimi- 
zation of interphase and fabrication characteristics ap- 
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pears to be more effective in decreasing residual 
stresses. The results also indicate that the interphase 
layer is more effective in lowering residual stresses in 
unidirectional composites and selectively within indi- 
vidual plies of a laminate. Embedded interphase layers 
in all the plies did not produce a significant global re- 
duction in residual stresses. 


414,473 

N94-14050/6/GAR PC A02/MF A01 
North Carolina Agricultural and Technical State Univ., 
Greensboro. 

Graphite Fiber Textile Preform/Copper Matrix 


Composites. 

Semiannual Progress Report No. 1, 1 Jan. - 30 Jun. 
1993. 

G. J. Filatovs. 1993, 8p NAS 1.26:193797, NASA- 
CR-193797 

Contract NAG3-1432 


This project has the objective of exploring the use of 
graphite fiber textile preform/copper matrix compos- 
ites in spacecraft heat transmitting and radiating com- 
ponents. The preforms are to be fabricated by braiding 
of tows and when infiltrated with copper will result in a 
3-D reinforced, near net shape composite with im- 
proved specific properties such as lower density and 
higher stiffness. It is anticipated that the use of textile 
technology will result in a more robust preform and 
consequently better final composite; it is hard to antici- 
pate what performance tradeoffs will result, and these 
will be explored through testing and characterization. 


414,474 

N94-14105/8/GAR PC A03 

Martec Ltd., Halifax (Nova Scotia). 

Development hg over re tor Composite Materials 
1, Part 

J. C. Wallace, and M. W. eatin: Sep 90, 44p 

CTN-93-60837 

Contract DREA-W7707-0-0918/01-OSC 


CMAPP (Composite Material Properties Prediction) is 
a menu-driven composite material analysis computer 
program capabie of generating effective material prop- 
erties for particulate, continuous fiber, and platelet 
composites. Constituent material properties can also 
be generated from composite properties. A collection 
of eight micromechanical material models has been in- 
corporated into the CMAPP model library. A hierarchi- 
cal eg gre of menus is used to guide the user 
through process of defining various material pa- 
rameters, entering all necessary material data, and 
storing or displaying the results. CMAPP will not only 
perform a single analysis, but will also perform analy- 
ses for a range of volume fractions. The latter option 
gives the user the ability to investigate the effect that a 
volume fraction change has on any desired material 
property. The program structure of CMAPP is de- 
scribed along with the various menus and menu op- 
tions contained in the program. Data input and ouput 
options are noted, and the types of material models 
available in the program library are reviewed. 


414,475 
N94-14408/6/GAR PC A03/MF A01 
Virginia Polytechnic Inst., Blacksburg. Dept. of Engi- 
neering Science and Mechanics. 

Micromechanics for High-Tempera- 


Pinal Report. 

J. N. Reddy. Sep 93, 45p NAS 1.26:191150, E-8113, 
NASA-CR-191150 

Contracts NAG3-933, RTOP 510-01-50 


The three-year program of research had the following 
technical objectives: the development of probabilistic 
methods for micromechanics-based constitutive and 
failure models, application of the probabilistic method- 
in the evaluation of various composite materials 
simulation of expected uncertainties in unidirec- 
tional fiber composite properties, and influence of the 
uncertainties in composite properties on the structural 
pag The first year of research was devoted to 
the development of probabilistic methodology for mi- 
models. The second year of research 
focused on the evaluation of the Chamis-Hopkins con- 
Stitutive model and Aboudi constitutive model using 
the methodology developed in the first year of re- 
search. The third year of research was devoted to the 
development of probabilistic finite element analysis 
procedures for laminated composite plate and shell 
structures. 


414,476 


N94-14480/5/GAR PC A04/MF A01 
Alabama Univ., Birmingham. Dept. of Materials Sci- 
ence and pumeetss, 
immiscible Incorporation during Directional 
Solidification of Hypermonotectics. 

Final Report. 

J. B. Andrews, and R. A. Merrick. Aug 93, 64p NAS 
1.26:194412, NASA-CR-194412 

Contract NAG8-768 


Solidification processes in immiscible samples were in- 
vestigated by directly observing the events taking 
place at the solid-liquid interface during directional so- 
lidification. Visualization of these events was made 
possible through the use of a transparent metal analog 
system and a temperature gradient stage assembly 
fitted to an optical microscope. The immiscible trans- 
parent analog system utilized was the succinonitrile- 
glycerol system. This system has been shown to ex- 
hibit the same morphological transitions as observed 
in metallic alloys of monotectic composition. Both 
monotectic and hypermonotectic composition sam- 
ples were directionally solidified in order to gain an im- 
proved understanding of the manner in which the 
excess hypermonotectic liquid is incorporated into the 
solidifying structure. The processing conditions utilized 
prevented sedimentation of the excess hypermono- 
tectic liquid by directionally solidifying the samples in 
very thin (13 microns), horizontally oriented cells. High 
thermal gradient to growth rate ratios (G/R) were used 
in an effort to prevent constitutional supercooling and 
the subsequent formation of L(sub 2) droplets in ad- 
vance of the solidification front during the growth of 
fibrous composite structures. Results demonstrated 
that hypermonotectic composites could be produced 
in samples up to two weight percent off of the mono- 
tectic composition by using a G/R ratio greater than or 
equal to 4.6 x 10(exp 4) C(s)/mm(sup 2) to avoid con- 
Stitutional supercooling. For hypermonotectic samples 
processed with G/R ratios below 4.6 x 10(exp 4) C(s)/ 
mm(sup 2), constitutional peer eg | occurred and 
resuited in slight interfacial instability. For these sam- 
ples, two methods of incorporation of the hypermono- 
tectic liquid were observed and are reported. The cor- 
relation between the phase spacing, lambda, and the 
growth rate, R, was examined and was found to obey a 
relationship generally associated with a diffusion con- 
trolled coupled growth process. For samples with com- 
positions ranging from the monotectic composition up 
to 2 percent off of the monotectic composition, data 
indicated that the square of the phase spacing 
me varied linearly with the inverse of the growth 
rate (R). 


414,477 


N94-14539/8/GAR 

Old Dominion Univ., Norfolk, VA. 
Polymer infiltration Studies. 
Quarterly Progress Report, 1 Jul. - 30 Sep. 1993 
J. M. Marchello. Sep 93, 27p NAS 1.26:194521, 
NASA-CR-194521 

Contract NAG1-1067 


PC A03/MF A01 


During the past three months, significant progress has 
been made on the preparation of carbon fiber compos- 
ites using advanced polymer resins. The results are 
set forth in recent reports and publications, and will be 
presented at forthcoming national and international 
meetings. Current and — research activities re- 
ported herein include: textile composites from powder- 
coated towpreg; role of surface coating in braiding; 
prepregger hot sled operation; ribbonizing powder-im- 
pregenated towpreg; textile composites from powder- 
coated towpreg; role of bulk factor powder curtain pre- 
preg process advanced tow placement (ATP) open- 
section part warpage control. During the coming 
months research will be directed toward further devel- 
opment of the new powder curtain prepregging 
method and on ways to customize dry powder towpreg 
for textile and robotic applications in aircraft part fabri- 
cation. Studies of multi-tow powder prepregging and 
ribbon preparation will be conducted in conjunction 
with continued development of prepregging technolo- 
gy and the various aspects of composite part fabrica- 
tion using customized towpreg. Also, during the period 
ahead work will continue on the analysis of the per- 
formance of the new solution prepregger. 


414,478 


N94-14573/7/GAR PC A03/MF A01 
Joint Publications Research Service, Arlington, VA. 





JPRS Report: Science and Technology. Central 
Eurasia: Materials Science. 

14 Sep 93, 37p JPRS-UMS-93-006 

Trans. Into English from Various Russian Articles. 


Translated articles cover the following topics: experi- 
mental investigation of the sensitivity of the mirror- 
shade method during testing of titanium disks in gas 
turbine engines with focusing transducers; thermal ex- 
pansion of composites reinforced with carbon fibers 
and fabrics; laser microgalvanics - new method for pro- 
tecting metallic coatings from localized corrosion; and 
modern refractory casting alloys for gas turbine engine 
blades. 


414,479 

N94-14574/5/GAR PC A03/MF A01 
Joint Publications Research Service, Arlington, VA. 
JPRS Report: Science and Technology. Central 
Eurasia: Materials Science. 

21 Jun 93, 17p JPRS-UMS-93-004 

Trans. into English from Various Russian Articles. 


Translated articles cover the following topics: an ex- 
perimental investigation of effect of the factors existing 
in outer space on the durability of carbon fiber-rein- 
forced plastics -- gas release from carbon fiber-rein- 
forced plastics in the absence of protective coatings; 
an experimental investigation of effect of the factors 
existing in outer space on the durability of carbon fiber- 
reinforced plastics -- special features of gas release 
from metallized carbon fiber-reinforced plastic; and 
effect of metal + ceramic coatings on fatigue strength 
of heat-resistant Ni-alloys. 


414,480 

N94-14575/2/GAR PC A03/MF A01 
Joint Publications Research Service, Arlington, VA. 
JPRS Report: Science and Technology. Central 
Eurasia: Materials Science. 

6 Aug 93, 32p JPRS-UMS-93-005 

Trans. into English from Various Russian Articles. 


Translated articles cover the following topics: behavior 
of composite materials under high stretching rates 
(cleavage); laser technology for imparting tribotechni- 
cal characteristics to friction surfaces; and structure 
and properties of coatings applied with a CO2 laser. 


414,481 

N94-14715/4/GAR 

Texas A and M Univ., Coll Station. 
Analysis of New Com e Architectures. 
interim Report, 1 Jul. 1992 - 30 Jun. 1993. 

J. D. Whitcomb. Oct 93, 52p NAS 1.26:194524, 
NASA-CR-194524 

Contract NAG3-1270 


Presentations were made at two national conferences 
and one workshop. A paper titled ‘Enhanced Direct 
Stiffness Method for Finite Element Analysis of Textile 
Composites’ was presented at the 1992 ASME winter 
annual meeting in November 1992. A paper titled 
‘Globa!/Local Finite Element Analysis for Textile Com- 
posites’ was presented at the 33rd SDM conference in 
April 1993. A paper titled ‘Boundary Effects in Textile 
Composites’ was presented at a workshop sponsored 
by NASA Langley Research Center in July, 1993. This 
paper was also presented at the Second U.S. National 
Congress on Computational Mechanics in August 
1993. A copy of the first paper was included in last 
year’s report. Copies of papers related to the other two 
talks are included. Details of the research can be 
found in the papers and theses. While we are encour- 
aged by the results to date, our studies indicate that 
the current technique for interfacing of global and local 
models is not as accurate as we had hoped. The cur- 
rent technique involves exact displacement con- 
straints. Because of the crudeness of the global 
model, this interfacing technique results in significant 
artifacts in the stress distributions near the global/ 
local boundary. Of course, one could just include a 
larger region in the local model if there are sufficient 
computer resources. A high priority this year will be im- 
proving the global/local interfacing by using variations 
of mixed boundary constraints. This will result in some 
local violation of compatibility, but it might reduce the 
artifacts near the boundary. A variety of computer pro- 
grams were developed. The primary programs will be 
—_ during the third year and submitted to 
COSMIC. 


PC A04/MF A01 
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N94-14719/6/GAR PC A03/MF A01 


National Aeronautics and Space Administration, 

Cleveland, OH. Lewis Research Center. 
Elastic-Plastic Finite Element Analyses of an Uni- 

directional, 9 Vol Percent Tungsten Fiber Rein- 

forced Matrix Composite. 

J. G. Sanfeliz. Sep 93, 21p NAS 1. 415: 106304, NASA- 

TM-106304 

Contract RTOP 510-01-50 

Original Contains Color Illustrations. 


Micromechanical modeling via elastic-plastic finite ele- 
ment analyses were performed to investigate the ef- 
fects that the residual stresses and the degree of 
matrix work hardening (i.e., cold-worked, annealed) 
have upon the behavior of a 9 vol percent, unidirec- 
tional W/Cu composite, undergoing tensile loading. 
The inclusion of the residual stress-containing state as 
well as the simulated matrix material conditions proved 
to be significant since the Cu matrix material exhibited 
plastic deformation, which affected the subsequent 
tensile response of the composite system. The 
stresses generated during cooldown to room tempera- 
ture from the manufacturing temperature were more of 
a factor on the annealed-matrix composite, since they 
induced the softened matrix to plastically flow. This 
event limited the total load-carrying capacity of this 
matrix-dominated, ductile-ductile type material system. 
Plastic deformation of the hardened-matrix composite 
during the thermal cooldown stage was not consider- 
able, therefore, the composite was able to sustain a 
higher stress before showing any appreciable matrix 
plasticity. The predicted room temperature, stress- 
strain response, and deformation stages under both 
material conditions represented upper and lower 
bounds characteristic of the composite’s tensile be- 
havior. The initial deformation stage for the hardened 
material condition showed neg = matrix plastic de- 
formation while for the annealed state, its initial defor- 
mation stage showed extensive matrix plasticity. Both 
material conditions exhibited a final deformation sta 
where the fiber and matrix were straining plastically. 
The predicted stress-strain results were compared to 
the experimental, room temperature, tensile stress- 
strain curve generated from this particular composite 
system. The analyses indicated that the actual ther- 
mal-mechanical state of the composite’s Cu matrix, 
represented by the experimental data, followed the an- 
nealed material condition. 


414,483 
N94-14769/1/GAR PC A11/MF A03 
Cincinnati Univ., OH. 

Ss of Fiber Volume Fraction Effects in Notched 
Unidirectional SCS-6/Ti-15V-3Cr-3Al-3Sn Compos- 


ite. 

Ph.D. Thesis Final R 

S. J. Covey. Sep 93, Seep NAS 1.26:191165, E- 
8116, NASA-CR-191165 

Contracts NGT-40016, RTOP 510-01-50 


Notched unidirectional SCS-6/Ti-15-3 composite of 
three different fiber volume fractions (vf = 0.15, 0.37, 
and 0.41) was investigated for various room tempera- 
ture microstructural and material properties including: 
fatigue crack initiation, fatigue crack growth, and frac- 
ture toughness. While the matrix hardness is similar for 
all fiber volume fractions, the fiber/matrix interfacial 
shear strength and matrix residual stress increases 
with fiber volume fraction. The composite fatigue crack 
initiation stress is shown to be matrix controlled and 
occurs when the net maximum matrix stress approach- 
es the endurance limit stress of the matrix. A model is 
presented which includes residual stresses and pre- 
sents the composite initiation stress as a function of 
fiber volume fraction. This model predicts a maximum 
composite initiation stress at vf approximately 0.15 
which agrees with the experimental data. The applied 
composite stress levels were increased as necessary 
for continued crack growth. The applied Delta(K) 
values at crack arrest increase with fiber volume frac- 
tion by an amount better approximated using an 
energy based formulation rather than when scaled 
linear with modulus. After crack arrest, the crack 
growth rate exponents for vf37 and vf41 were much 
lower and toughness much higher, when compared to 
the unreinforced matrix, because of the bridged region 
which parades with the propa eee Se oe 
However, the vf15 material exhibited a higher crack 
growth rate exponent and lower toughness than the 
unreinforced matrix because once the bri fibers 
nearest the crack mouth broke, the stress redistribu- 
tion broke all bridged fibers, leaving an unbridged 
crack. Degraded, unbridged behavior is modeled using 
the residual stress state in the matrix ahead of the 
crack tip. Plastic zone sizes were directly measured 
using a metallographic technique and allow prediction 
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of an effective matrix stress intensity which agrees 
with the fiber pressure model if residual stresses are 
considered. The sophisticated macro/micro finite ele- 
ment models of the 0.15 and 0.37 fiber volume frac- 
tions presented show good agreement with experi- 
mental data and the fiber pressure model when an es- 
timated effective fiber/matrix debond length is used. 
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N94-14776/6/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 


ee eee Laminated Thin Shells in a 
Hot En’ 


P. K. Gotsis, and J. D. Guptil. Sep 93, 22p NAS 
1.15:106302, E-8043, NASA-TM-106302 
Contract RTOP 537-04-20 


Results are presented of parametric studies to assess 
the effects of various parameters on the buckling be- 
havior of angle-ply, laminated thin shells in a hot envi- 
ronment. These results were obtained by using a 
three-dimensional finite element analysis. An angle- 
ply, laminated thin shell with fiber orientation of 
(theta/-theta)(sub 2) was subjected to compressive 
mechanical loads. The laminated thin shell had a cylin- 
drical geometry. The laminate contained T300 graphite 
fibers embedded in an intermediate-modulus, high- 
strength (IMHS) matrix. The fiber volume fraction was 
55 percent and the moisture content was 2 percent. 
The residual stresses induced into the laminate struc- 
ture during the curing were taken into account. Para- 
metric studies were performed to examine the effect 
on the critical buckling load of the following param- 
eters: cylinder length and thickness, internal hydrostat- 
ic pressure, different ply thicknesses, different temper- 
ature profiles through the thickness of the structure, 
and different lay up configurations and fiber volume 
fractions. In conjunction with these parameters the ply 
orientation was varied from 0 to 90 . Seven ply 
angles were examined: 0 deg, 15 deg, 30 , 45 deg, 
60 deg, 75 deg, and 90 deg. The results show that the 
ply angle theta and the laminate thickness had signifi- 
cant effects on the critical buckling load. The fiber 
volume fraction, the fiber orientations, and the internal 
hydrostatic pressure had important effects on the criti- 
cal buckling load. The cylinder length had a moderate 
influence on the buckling load. The thin shell with 
(theta/-theta)(sub 2) or (theta/-theta)(sub s) angle-ply 
laminate had better buckling-load performance than 
the thin shell with (theta)(sub 4) angle-ply laminate. 
The temperature profiles through the laminate thick- 
ness and various laminates with the different ply thick- 
nesses has insignificant effects on the buckling behav- 
ior of the thin shells. 
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N94-14815/2/GAR PC A08/MF A02 

Institut National des Sciences Appliquees de Lyon, Vil- 

leurbanne (France). Groupe d’Etudes de Metallurgie 

Physique et Physique des Materiaux. 

Etude de I’Emission Acoustique Differee dans les 

Composites Carbone-Epoxyde des Materiaux 

anne | of Deferred Acoustic Emission in Carbon 
Epoxy Composites). 

Ph.D. Thesis. 

N. Rochat-Retourne. 1991, 156p ISAL-91-0078, 

ETN-93-94357 

Text in French. Sponsored by Aerospatiale, France. 


The state of damage of a composite is evaluated using 
the deferred acoustic emission technique. Deferred 
acoustic emission is the name given to the acoustic 
activity observed, under a constant charge, in material 
composites and carbon/matrix epoxy composite 
fibers. The mechanical behavior of the composites 
under constant charge is observed in order to model 
the phenomena which control deferred acoustic emis- 
sion. The deferred acoustic emission is linked to the 
establishment of damage in the composite. Under a 
constant charge, the damage is governed by the evo- 
lution of the deformation of the composite linked to the 

of the constitents. The method enables the 
evolution of the events to be monitored and the transi- 
tion from a diffuse damage phase to a localized 
damage phase to be identified. 


414,486 
N94-14822/8/GAR PC A03/MF A01 
Sverdrup Technology, Inc., Brook Park, OH. 
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Thermomechanical and Isothermal Fatigue Behav- 
ior of a (90)sub 8 Titanium Matrix Composite. 

Final Report. 

M. G. Castelli. Oct 93, 14p NAS 1.26:191196, E- 
8156, NASA-CR-191196 

Contracts NAS3-25266, RTOP 510-01-50 

Proposed for Presentation at the Eighth Technical 


mechanisms operative in a 35 

volume percent (90 deg) titanium matrix compos- 

ite (TMC) under 427 C isothermal and thermomechani- 
cal loading conditions. The thermomechanical fatigue 
(TMF) tests were performed with a temperature cycle 


Gradients. 
J. Aboudi, M. Pindera, and S. M. Arnold. Oct 93, 76p 
NAS 1.15:106344, E-8114, NASA-TM-106344 
Contract RTOP 510-01-50 


with the macrostructure of the composite. 

—— are offered that illustrate limitations of the 
classical homogenization approach in predicting the 
response of thin-walled metal matrix composites with 
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present approach in generating favorable stress distri- 
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Priately tailoring the internal microstructure details of 
the composite. 
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N94-15106/5/GAR PC A06/MF A02 
. Rotor Dynamics Lab. 


inlatie Datormation — of thotal Matte Composites. 


cu J. ie C. T. Herakovich, and M. Pindera. 
Sep 93, 109p NAS 1.26:191522, AM-93-03, NASA- 
CR-191522 

Contracts NAG1-745, RTOP 506-73-43-03 
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used in conjunction with nonlinear lamination theory to 
determine inelastic laminae response. Matrix visco- 
plasticity, residual stresses, and damage to the fiber/ 
matrix interfacial zone are explicitly included in the 
model. The representative cell of the micromechanical 
model is considered - be in a state of generalized 
plane strain, quasi two-dimensional analy- 
sis to be performed. ont strain finite elements are 
formulated with elastic-viscoplastic constitutive equa- 
tions. Interfacial debonding is incorporated into the 
mode! through interface elements based on the inter- 
facial debonding theory originally presented by Need- 
leman, and modified by Tvergaard. Nonlinear interfa- 
cial constitutive equations relate interfacial tractions to 
displacement discontinuities at the interface. Theoreti- 
cal predictions are compared with the results of an ex- 
perimental program conducted on silicon carbide/tita- 
nium (SiC/Ti) unidirectional, on. _and 


tile Composite Materials. 
en 15 Mar. - 14 Sep. 

J. G. Miller, 1993, 15p NAS 1.26:194549, NASA-CR- 
194549 


Grant NSG-1601 


In this Progress Report, we describe our current re- 
search activities concerning the development and im- 
plementation of ultrasonic nondestructive 
evaluation methods applied to the characterization of 
stitched —— See bonded aluminum 


backscatter interrogation which enhance the ability of 
ultrasound to detect flaws in a stitched composite lami- 
nate. Another focus is to explore the feasibility of im- 
plementing medical linear array imaging technology as 
a viable ultrasonic-based nondestructive evaluation 
method to inspect and characterize bonded aluminum 
lap joints. As an approach to implementing quantitative 
ultrasonic inspection methods to both of these materi- 
als, we focus on the physics that underlies the detec- 

tion of flaws in such materials. 


N04. 15254/3/GAR PC A11/MF A03 
Technische Hochschule Aachen (Germany, F.R.). 
Produktionstechnik fuer Bauteile Aus Nichtmetal- 
el for Components from Nonmetaine 
Fiber Reinforced Materials). 

1992, 231p ETN-93-94607 

Text in German. 


No abstract available. 


414,49 
N04-15255/0/GAR 
(Order as N94-15254/3/GAR, PC ar -4 
) 
Technische Hochschule Aachen (Germany, F.R.). 


Aufbau, Pruefung, und der Harze und 
Fagern (Construction, Testing and Representation 
of Resin and Fiber Reinforced ). 


R. Kaldenhoff. 1992, 38p 

Text in German. in Its Production Technology for Com- 
— from Nonmetallic Fiber Reinforced Materials 
p 4-41. 


Specific mechanical and chemical properties and ma- 
terial adapted treatments of raw materials for fiber re- 
inforced composites fabrication are investigated. Sys- 
tematic acquisition and evaluation of data such as 
modulus of elasticity were performed for each experi- 
ment. Surface examinations of glass, carbon and 
aramid fibers were carried out using electron and infra- 
red spectroscopy, and electron transmission elec- 
tron microscopy. A fiber bundle pull-out test was per- 


formed for estimation of fiber matrix adhesion. Creep 
behavior of filaments and laminates from textile glass 
threads was investigated under constant loading. The 
influence of cooling velocity on crystailization tempera- 
ture and enthalpy was characterized in carbon fiber re- 
inforced polyether ether ketone. Thermochemical 
properties such as failure strength of temperature 
thermoplastics and matrix material for fiber reinforced 
composites were studied. Delaminations with and 
without cracks, compression damages and failure be- 
havior were observed in several textile reinforced com- 
posites with epoxy matrix subjected to tensile stress. 
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N94-15256/8/GAR 
(Order as N94-15254/3/GAR, PC A11/MF 
A03) 
Technische Hochschule Aachen (Germany, F.R.). 
Konstruktion und Berechnung (Construction and 
Calculation 


). 
J. Grittner. 1992, 37p 
Text in German. in Its Production Technology for Com- 
—_ from Nonmetallic Fiber Reinforced Materials 
p 42-78. 


Finite element, transfer, matrix, Fourier series, and 
finite difference methods are used for optimization of 
structure of fiber composite reinforced materials. A 
hybrid process was used with combination of transfer 
matrix and finite elements methods, for condensation 
of elastic node structures. The Southwell method, 
which is based on evaluation of load deformation be- 
havior, was employed for stability studies of composite 
plates. Transfer matrices were developed for elastic, 
spatial node, and frame structures using Maxwell-Mohr 
methods. Delaminations and interlaminar stresses in 
multilayer composites were calculated for analytic 
characterization of matrix plastic behavior with consid- 
eration of hygrothermal boundary conditions. An ar- 
ticulation was modeled using beam theory for estima- 
tion of flexion and shear stresses. A program based on 
the combination of transfer matrix and finite differ- 
ences methods was developed for stability, stiffness 
and strength problems in plates, and allowed the buck- 
ling critical load to be determined. Characteristic func- 
tions, deduced from short duration tractions tests 
under temperature and deformation rate variations, 
were calculated for consideration of temperature and 
humidity. The hybrid method is found to allow compu- 
tation time to be significantly reduced. 
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N94-15257/6/GAR 

(Order as N94-15254/3/GAR, PC A11/MF 

A03) 

Technische Hochschule Aachen (Germany, F.R.). 
Fertigungsprozess (Production Process). 
M. Goedel. 1992, 49p 
Text in German. in Its Production Technology for Com- 
——- from Nonmetallic Fiber Reinforced Materials 
p 80-128. 


Processes for development, production, and comple- 
tion of components, with strong curvature and con- 
cave or convex contours, made of fiber reinforced 
composites with plastic matrix, are described. The 
focus is on the development of a mathematical model 
for description of the draping ability of textile surfaces. 
A multilayer multiaxial stacking of fibers was construct- 
ed so that a half finished fabric was obtained in which 
fiber orientation was fixed by a filament system. A 
quadratic draping ability tester was designed, in order 
to obtain a characteristic value for description of fab- 
rics deformation behavior with consideration of roving 
and filament fineness. Immersion tests were carried 
out taking into account several laminates stackings 
and wrapping processes. Draping ability tests were 
performed with a facility integrated in a computer aided 
design system. Fiber orientation was defined so that 
test reproductibility was guaranteed. Draping ability 
was examined as a function of filament fineness and 
fabrics construction for a carbon material. It is conciud- 
ed that fiber reinforced composites have a great usabi- 
lity potential despite their high production costs. 
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N94-15258/4/GAR 
(Order as N94-15254/3/GAR, PC A11/MF 
A03) 
Technische Hochschule Aachen (Germany, F.R.). 





Maschinenentwickiung (Machine Development). 

T. Baeumer. 1992, 38p 

Text in German. in Its Production Technology for Com- 
ponents from Nonmetallic Fiber Reinforced Materials 
p 130-167. 


A wrapping process with the perspective of an auto- 
mated production and tape layering process is devel- 
oped for manufacturing long fiber reinforced compo- 
nents whose contours have spherical curvature. A pro- 
duction facility was built. The facility was based on a 
portal robot particularly adapted to fabrication process 
integration because of its motions and measurement 
capabilities. It is noticed that wrapping process must 
be carefully implemented in order to avoid fiber dam- 
aging (spool departure and roll up on the wrapping 
core); eletromagnetic and capacitive sensors must be 
installed for short term recognition of perturbations 
such as fiber friction and failure and a strongly oscillat- 
ing thread tension on a roving spool. The following 
studies are identified as necessary for tape layering: 
optimization of the tape layering head and transposi- 
tion of properties of duroplastic prepreg systems, such 
as bonding mechanisms; and fiber orientation and vis- 
cosity influence, into practical treatment technologies. 
For heating of thermoplastic rovings, Nd:YAG laser 
was chosen ‘secause its wavelength allows the ray to 
be coupled in a fiber; alternative processes were ex- 
amined, such as hot air heating of glass fiber/poly- 
proyle and infrared and CO2 laser heating of carbon 
fiber/polyether ether ketone system. 


414,495 
N94-15259/2/GAR 

(Order as N94-15254/3/GAR, PC a 

) 

Technische Hochschule Aachen (Germany, F.R.). 
Bauteilpruefung und Qualitaetssicherung (Compo- 
nent Testing and Quality Assurance). 
S. Ruemenapp. 1992, 39p 
Text in German. in Its Production Technology for Com- 
ponents from Nonmetallic Fiber Reinforced Materials 
p 168-206. 


A quality assurance system based on results of nonde- 
structive tests, damage studies, and stiffness calcula- 
tions is developed for fiber reinforced composites. All 
available material inspection processes were system- 
atically compiled and analyzed in terms of computer 
integration, automation possibilities, and integrability in 
the production course. Detection capabilities of ultra- 
sonic and X-ray inspection were qualitatively and 
quantitatively compared for flaw and delamination ex- 
amination. Ultrasonic technology was studied in terms 
of frequency behavior and acoustic field, evaluating 
the reflected echo of the sound pulse at a glass plate 
with a frequency analyzer. Flaw recognition capabili- 
ties of holographic interferometry were investigated 
under thermal loading and internal failures were de- 
tected at material surface. Adhesion monitoring in 
autoclave was performed by dielectrometry; it is shown 
that electric conductivity increases with temperature 
and the process, combined with one line control of ad- 
hesion, is adequate for bonding cycle optimization. 
Impact behavior of sandwich structures was examined 
in order to understand damage initiation in fiber rein- 
forced composites. A quality data base, which pro- 
vides requirements of computer aided quality assur- 
ance and fiber technology, was developed. It is con- 
cluded that ultrasonic evaluation has the best potential 
for automation. 


414,496 
N94-15260/0/GAR 

(Order as N94-15254/3/GAR, PC —— 

3) 

Technische Hochschule Aachen (Germany, F. . ). 
Erstellung Eines Rechnerunterstuetzten 
mentariums Zur Wirtschaftlichen ates und 
Bewertung von Produktionsaniagen fuer Bauteile 
Aus Faserverbundwerkststoff (Development of a 
Computer Supported Instrumentation for Econom- 
ic Planning and Evaluation of Production Facilities 
for Fiber Reinforced Composites Elements). 
C. Ulimann. 1992, 22p 
Text in German. in Its Production Technology for Com- 
ponents from Nonmetallic Fiber Reinforced Materials 
p 208-229. 


Classification and structuring of technological knowl- 
edge specific to fiber reinforced composites are per- 
formed and an object oriented depiction of planning 
relevant knowledge for wrapping, layup, and postpro- 

ing technologies is incl in an expert system. 
The influence factors on economy of composites facili- 


ties were determined for evaluation of investment al- 
ternatives. The evaluation module about the dynamic 
investment calculation was extended using developed 
prototypes for alternative solution concepts. Well 
known knowledge acquisition methods were analyzed, 
modified, and implemented considering their usability 
for fiber reinforced composites technology. Rapid pro- 
totyping was used for ascertaining fundamental prop- 
erties of the expert system considering composite pro- 
duction facility configurations. 
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N94-15275/8/GAR 

Old Dominion Univ., Norfolk, VA. 
Polymer Infiltration Studies. 
Progress Report, 1 Apr. - 30 Jun. 1993. 

J. M. Marchello. Jun 93, 42p NAS 1.26:194494, 
NASA-CR-194494 

Contract NAG1-1067 


No abstract available. 
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N94-15277/4/GAR 

(Order as N94-15275/8/GAR, PC A03/MF 

A01) 

National Aeronautics and Space Administration, 
Hampton, VA. Langley Aga ys Center. 
Processing, Pr and Applications of Com- 
— ‘Using Powder-Coated Epoxy Towpreg 


echnology. 
r D. Bayha, P. P. Osborne, T. P. Thrasher, J. T. 
Hartness, and N. J. Johnston. Jun 93, 21p 
In Old Dominion Univ., Polymer Infiltration Studies 21 
p. Presented at NASA’s Fourth Advanced Composites 
Technology Conference, Salt Lake City, Ut, Jun. 1993. 


Composite manufacturing using the current prepreg- 
ging technology of impregnating liquid resin into three- 
dimensionally reinforced textile preforms can be a 
costly and difficult operation. Alternatively, using poly- 
mer in the solid form, grinding it into a powder, and 
then depositing it onto a carbon fiber tow prior to 
making a textile preform is a viable method for the pro- 
duction of complex textile shapes. The powder-coated 
towpreg yarn is stable, needs no refrigeration, contains 
no solvents and is easy to process into various woven 
and braided preforms for later consolidation into com- 
posite structures. NASA’s Advanced Composites 
Technology (ACT) program has provided an avenue 
for developing the technology by which advanced 
resins and their powder-coated preforms may be used 
in aircraft structures. Two-dimensional braiding and 
weaving studies using r-coated towpreg have 
been conducted to determine the effect of resin con- 
tent, towpreg size and twist on textile composite prop- 
erties. Studies have been made to customize the tow- 
preg to reduce friction and bulk factor. Processing pa- 
rameters have been determined for three epoxy resin 
systems on eight-harness satin fabric, and on more ad- 
vanced 3-D preform architectures for the downselect- 
ed resin system. Processing effects and the resultant 
mechanical properties of these textile composites will 
be presented and compared. 


414,499 

PAT-APPL-7-739 026/GAR PC NO3/MF A04 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Improved Composite Flexible Blanket insulation. 
Patent Application. 

D. A. Kourtides, and D. M. Lowe. Filed 1 Aug 91, 53p 
N94-15926/6 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


An improved composite flexible blanket insulation is 
presented comprising top silicon carbide having an 
interlock design, wherein the reflective shield is com- 
posed of single or double aluminized polyimide and 
wherein the polyimide film has a honeycomb pattern. 


PC NO3/MF A04 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Method and for Non-Destructive Eval- 
uation of Composite Materials with Cloth Surface 
| 


Patent Application. 

E. |. Madaras. Filed 16 Aug 93, 36p N94-15878/9 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 
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A method and related apparatus for non-destructive 
evaluation of composite materials by determination of 
the quantity known as Integrated Polar Backscatter, 
which avoids errors caused by surface texture left by 
cloth impressions by identifying frequency ranges as- 
sociated with peaks in a power spectrum for the backs- 
cattered signal, and removing such frequency ranges 
from the calculation of Integrated Polar Backscatter for 
all scan sites on the composite material is presented. 


414,501 
PAT-APPL-8-128 007/GAR PC NO3/MF A04 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

of Producing a Silicon Carbide Fiber Rein- 
forced ——— Aluminosilicate Glass-Ceramic 
Matrix 
Patent jegieaien. 
N. P. Bansal. Filed 16 Sep 93, 9p N94-15929/0 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A SrO-Al203-2SrO2 (SAS) glass ceramic matrix is re- 
inforced with CVD SiC continuous fibers. This material 
is prepared by casting a slurry of SAS glass powder 
into tapes. Mats of continuous CVD-SIC fibers are al- 
ternately stacked with the matrix tapes. This tape-mat 
stack is warm-pressed to produce a ‘green’ composite. 
Organic constituents are burned out of the ‘green’ 
composite, and the remaining interim material is hot 
pressed. 


414,502 

PB94-123577/GAR PC A03/MF A01 
Foersvarets Forskningsanstalt, Stockholm (Sweden). 
Dept. of Weapon Systems, Effects and Protection. 
Intelligenta Materialsystem och Strukturer. Del 6. 
Met foer att Bestaemma Vi Mellan 
Optiska Fibrer och Matrismaterial (Intelligent Mate- 
rial oe and Structures. Part 6. Measurements 
of Adhesion between Optical Fibres and Compos- 
ite Materials). 

J. Schoeld. Jun 93, 36p FOA-C-20934-8.4 

Text in Swedish; summary in English. See also PB93- 
195923 and PB93-204600. 


The concept ‘intelligent Material Systems and Struc- 
tures’ (IMSS) includes structurally embedded sensors 
and actuators. The adhesion between sensors and 
matrix is essential for the performance of the system. 
In this study the adhesion between two types of optical 
fiber and the matrix (two types of epoxy resin) has 
been investigated, since optical fibers may potentially 
be used as sensors in polymer fiber composites. There 
is a lack of knowledge concerning measurements of 
adhesion between optical fibers and composite materi- 
als. Several methods have however been developed 
for measurements of adhesion between reinforcing 
fibers and matrix materials. This report includes a liter- 
ature survey of these techniques. 


414,503 

PB94-124237/GAR PC A03/MF A01 
Foersvarets Forskningsanstalt, Stockholm (Sweden). 
Dept. of Weapon Systems, Effects and Protection. 
Undersoekning av Al203-B4C-Keramkompositers 
Hardhet, Brottseghet och Mikrostruktur (Examina- 
tion of Hardness, Fracture Toughness and Micros- 
tructure in Al203-B4C Binary Ceramics). 

H. Carleson, and P. O. Olsson. Jun 93, 19p FOA-C- 
20928-2.4 

Text in Swedish; summary in English. 


This report presents the results of an investigation into 
various properties of hot-pressed and pressureless 
sintered alumina/boron carbide composites. The com- 
position is varied from pure Al2O3 to pure B4C. The 
properties investigated include hardness, fracture 
toughness and microstructure. Phase analysis showed 
that for the major samples only two phases, Al2O3 and 
B4C were formed. 


414,504 

PB94-124328/GAR PC E05/MF E05 
National Physical Lab., Teddington (England). Div. of 
Materials Metrology. 

Ultrasonic Measurement Technique to Determine 
the State of Cure in Thermosetting Materials. 

P. A. J. Gibbs, M. Rides, and P. Williamson. c1993, 
21p NPL-DMM(A)-114 


The report investigates the possibility of using ultra- 
sonics as a non-destructive test method for determin- 
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ing the state of cure in thermosetting materials. Four 
variations of an unsaturated polyester moulding mate- 
rial were used to evaluate ultrasonics for cure monitor- 
ing. The test materials were each cured at a series of 
See © 100 deg C. During cure the 
— in velocity and attenuation of a transmitted 

ultrasonic pulse were measured at regular intervals. 
The ultrasonic velocity and attenuation measurements 
were then related to the test material's state of cure. 
(Copyright (c) Crown Publishers 1993.) 


414,505 
PB94-858362/GAR 
NERAC, Inc., Tolland, CT. 


PC NO1/MF NO1 


Resin Transfer Molding . (Latest citations from Ma- 

terials Business File). 

Published Search®. 

Dec 93, 100 citations minimum 

} ang = in part ah National Technical Information 
ee © 


als are examined. The citations review applications of 
resin transfer molding in the aerospace, defense, 
transportation and construction industries. (Contains a 
minimum of 100 citations and includes a subject term 
index and title list.) 


414,506 

PB94-859378/GAR PC NO1/MF NO1 

NERAC, Inc., Tolland, CT. 

Resin Transfer Molding . (Latest citations from En- 
Materials Abstracts). 


ished Search®). 
Dec 93, 250 citations 
} arney in part x National Technical Information 
Sn on © 


aphy contains citations concerning the fab- 
resin transfer 


erties of the processed material are examined. Com- 
puter simulation of the process, and the 
agreement between theoretical predictions and experi- 
mental results are included. (Contains 250 citations 
and includes a subject term index and title list.) 


414,507 
PBS4-860392/GAR PC NO1/MF NO1 


NERAC, Inc., Tolland, CT. 

Metal Matrix Composites. (Latest citations from 

the U.S. Patent Bibliographic File with Exemplary 

Claims). 

Published Search®). 

Dec 93, 196 citations minimum 

Updated with each order. Supersedes PB93-858348. 

any = in part 7 National Technical Information 
Service, Springfield, V 


The bibliography contains citations of selected patents 
concerning methods and equipment for manufacturing 
metal matrix composites. Various matrix composites 
are described, aluminium, magnesium, ce- 
ramic-metal, titanium, ‘on, and fiber reinforced. 
Matrix techniques include rapid solidification, infiltra- 
tion process, and investment casting. les for 
use in electronic packages, gas turbines, combustion 
engines, antennae, detectors, vehicles, 
and semiconductor devices are presented. (Contains a 
minimum of 196 citations and includes a subject term 
index and title list.) 


414,508 


/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 
Advanced 


. Supersedes PB93-861060. 
anwes in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations concerning the 
design, fabrication, and testing of advanced compos- 
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ites used in structures of aircraft, spacecraft, and rock- 
ets. Considered are helicopter rotors, wing and stabi- 
lizer sections, fuselage structures, rocket nozzies, and 
spacecraft structures and space power systems. Test- 
ing and performance evaluation include studies on en- 
durance under stress and environmental conditions, 
such as temperature, irradiation, and lightning. (Con- 
tains 250 citations and includes a subject term index 
and title list.) 


PB94-860749/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 


Composite Repairs. (Latest citations from the 
NTIS Bibliographic Database). 

Published Sear: , 

Dec 93, 148 citations minimum 

Updated with each order. PB93-863017. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations concerning the de- 
velopment and evaluation of composite repair tech- 
niques and processes. Matrix, reinforced, graphite- 
epoxy, and laminated composites are examined. 
Topics include damage assessment, effects of repair 
processing, repair materials, performance and envi- 
ronmental tests, composite delamination, stitch and 
bonded repair, and large area composite repair. Repair 
techniques for aircraft structures, helicopter parts, and 
combat vehicles are emphasized. (Contains a mini- 
mum of 148 citations and includes a subject term index 
and title list.) 


Corrosion & Corrosion Inhibition 


414,510 

DE93019845/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 
Use of x-ray techniques in the in situ study of cor- 


H. S. Isaacs. 1992, 16p BNL-49361, CONF-921277-2 
Contract ACO2-76CHO00016 

NATO advanced research workshop, Maderia (Portu- 
gal), Dec 1992. Sponsored by Department of Energy, 
Washington, DC. 


Applications of x-ray absorption and fluorescence 
techniques for in situ mey o # studies of passivity and 
localized corrosion have been described. X-ray ab- 
sorption near edge structures showed that rapidly 
grown oxides on aluminum-chromium alloys incorpo- 
rated chromium in the oxide. Repeated electrochemi- 
cally induced changes between the chromium 3- and 
6-valent state occurred without chromium dissolving. 
When the oxide was grown by smail potential steps, 
the chromium dissolved when 6-valent chromate was 
formed. With iron-chromium alloys, dissolution of chro- 
mate took place but 6-valent chromium was also incor- 
porated in the oxide. The 6-valent state was reduced 
on exposing the iron alloy to air. Ay fluorescence 
measurements, in conjunction with energy dispersive 
analysis, have been used to monitor iron, chromium 
and nickel concentrations in solution. The concentra- 
tions and concentration gradients during localized cor- 
rosion of stainiess steel were used to determine salt 
solubility and relative diffusion rates. 


414,511 


/GAR PC NO1/MF NO1 

NERAC, Inc., Tolland, CT. 
——— Resistance of Stainless Steels. (Latest 
from information Services in Mechanical 

Engineering O Database). 


Dee 98°1 93, 108 en citations minimum 
Updated with each order. PB93-893824. 
sists Washinton, OC, Sponsored pay Nato 
Ss ington, in part ation- 
al Technical Information Service, Springfield, VA. 


The bibliography contains citations concerning the 
corrosion resistance of stainless steels. The effects of 
impurities and inclusions on corrosion resistance, as 
well as factors contributing to a, and inter- 
‘anular corrosion, are included to improve 
passivity of stainless steel surfaces are discussed. 
a minimum of 106 citations and includes a 

Saject taren trdenand eto tet) 


414,512 


PBS4-861465/GAR PC NO1/MF NO1 


NERAC, Inc., Tolland, CT. 
Corrosion Protection 


Dec 93, 187 citations minimum 

Updated with each order. Supersedes PB93-870962. 
Prepared in cooperation with Cambridge Scientific Ab- 
stracts, Washington, DC. Sponsored in part by Nation- 
al Technical Information Service, Springfield, VA. 


The bibliography contains citations concerning the 
protection of surfaces against corrosion using galva- 
nizing techniques. Methods of application and surface 
finishing are included. Emphasis is placed upon small 
parts such as wire, bolts, and tubing. One-sided coat- 
ing for automotive applications is also presented. 
(Contains a minimum of 187 citations and includes a 
subject term index and title list.) 


414,513 

PB94-86 1507/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

Epoxy Coatings: Anticorrosive and Antifouling. 
(Latest citations from World Surface Coatings Ab- 
stracts). 

Published Search®). 

Dec 93, 250 citations 

Updated with each order. Supersedes PB93-872521. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations concerning the 
compositions and applications of anticorrosion and an- 
tifouling epoxy coatings. Applications include manu- 
facturing equipment, marine structures and ships, rein- 
forcing bars in concrete, sheet and construction steel, 
steel pipes, and tanks. Some of the citations report on 
effectiveness and durability of the coatings. Excluded 
are powder coatings and water-based coatings, which 
appear in other bibliographies. (Contains 250 citations 
and includes a subject term index and title list.) 


Elastomers 


414,514 
PB94-859436/GAR PC NO1/MF NO1 
NERAC, inc., Tolland, CT. 

Prosthetic Devices: Materials Utiliza- 
tion. (Latest citations from the Ei Compendex*Plus 
database). 

Published Search®). 

Dec 93, 250 citations 

Updated with each order. Supersedes PB93-883262. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations concerning the uti- 
lization of plastic and elastomeric materials in pros- 
thetic devices. Topics include load studies, fabrication 
methods, wear analysis, failure prediction, and blood 
tolerance studies. The use of mathematical models for 
design and mechanical properties analysis is also 
treated. Coverage includes use of polymeric materials 
in hip and knee joints and in valves. (Contains 250 cita- 
tions and includes a subject term index and title list.) 


414,515 
1/GAR PC NO1/MF NO1 


PB94-86011 
em Inc., Tolland, CT. 


Dec 93, 163 citations minimum 

Updated with each order. Supersedes PB93-852408. 
Prepared in cooperation with Department of Energy, 
Washington, DC. Sponsored in part by National Tech- 
nical Information Service, Springfield, VA. 

U.S. sales only. 


The bibliography contains citations i the for- 
mation and properties of inorganic polymers. Polymers 
based on tungstates, molybdates, and phosphates are 
featured and include formulations for ion exchange ap- 
plications. Inorganic polymers with a 
properties are included. (Contains a minimum of 1 
er and includes a subject term index and title 
ist. 





Fibers & Textiles 


414,516 

N94-13819/5/GAR PC AOS 
Alberta Univ., Edmonton. Faculty a Home Economics. 
Flammability of Clothing, Volume 2 

Final Project Report 

E. M. Crown, m9 J. D. Dale. Jul 92, 190p DSIS-93- 
00036-V-2, CTN-93-60773 


A bibliography is presented of research related to the 
flammability of clothing for military use. Articles are ar- 
— in alphabetical order by author under keywords 

as asbestos, body temperature measurement, 
breathing apparatus, comfort assessment, cooling 
systems, fibers, finishes, flammability, heat flux, insula- 
tive properties, protective clothing, thermal/heat 
stress, and thermal protection. 


414,517 

N94-13942/5/GAR PC A05 
Defence Research Establishment, Ottawa (Ontario). 
Review of Test Methods for Material 

J. J. Conn, and G. A. Grant. Mar 91, 79p DSIS-93- 
00480, CTN-93-60748 


A general review of flammability and thermal protec- 
tion is provided. The emphasis of this review is on the 
use of the many tests used to examine various aspects 
of flammability and on the limitations associated with 
the different methodologies. The study was done so 
that more refined test methods may be employed to 
evaluate the protection afforded under defined hazard 
conditions with varying fluences and fluxes of thermal 
radiation. Special attention is given to test methodolo- 
gies employed to evaluate military equipment and ma- 
terials to ascertain if the present methods are relevant 
to the actual hazard. The nature of skin burn injury is 
noted, factors involved in the determination of thermal 
protective performance are noted, and the characteris- 
tics of the sensors and the heat sources used in the 
various tests are detailed. 


414,518 
N94-15484/6/GAR PC A03/MF A01 
pe Carolina State Univ. at ae. 


llustrated Glossary of Textile Terms for Compos- 


nee 

C. M. Pastore. Sep 93, 32p NAS 1.26:191539, 
NASA-CR-191539 

a ORDER L-18543-D, Contract RTOP 510-02- 
11 


A glossary was developed to define textile ge | 
applicable to the manufacture of composites. Terms 
describing fabric structure were illustrated for clarity. 
Descriptive terms for defects from both textile and 
composites industry were included. 


414,519 

N94-15656/9/GAR PC A05/MF A02 

Virginia Polytechnic Inst. and State Univ., Blacksburg. 
Verification of '0-Dimensional infiltration 


NAS 1.26:194597, VPI-E-93-09, 
NASA-CR- 194597, MS-93-15 


Contract NAG1-343 


A two-dimensional finite element model for the infiltra- 
tion of a dry textile preform by an injected resin was 
verified. The model, which is based on the finite ele- 
ment/control volume technique, determines the total 
infiltration time and the pressure increase at the mold 
inlet associated with the RTM process. ——— 
data for the model are the compaction and permeabil- 
ity behavior of the preform along with the kinetic and 

behavior of the resin. The compaction be- 
havior for several textile preforms was determined by 
experimental methods. A power law regression model 
was used to relate fiber volume fraction to the applied 
compaction pressure. Results showed a large in- 
crease in fiber volume fraction with the initial applica- 
tion of pressure. However, as the maximum fiber 
volume fraction was approached, the amount of com- 
paction pressure required to decrease the porosity of 
the preform rapidly increased. Similarly, See 
regression model was used to relate permeability to 
SS eee Two methods 
were used to measure the of the textile 
preform. The first, known as the steady state method, 
measures the permeability of a — preform 
under constant flow rate conditions. The second, de- 


noted the advancing front method, determines the per- 
meability of a dry preform to an infiltrating fluid. Water, 
corn oil, and an epoxy resin, Epon 815, were used to 
determine the effect of fluid type and viscosity on the 
steady state permeability behavior of the preform. Per- 
meability values measured with the different fluids 
showed that fluid viscosity had no influence on the per- 
meability behavior of 162 E-glass and TT! IM7/8HS 
preforms. Permeabilities measured from steady state 
and advancing front experiments for the warp direction 
of 162 E-glass fabric were similar. This behavior was 
noticed for tests conducted with corn oil and Epon 
815. Comparable behavior was observed for the warp 
direction of the TT! IM7/8HS preform and corn oil. 
Mold filling and flow visualization experiments were 
performed to verify the analytical computer model. 
Frequency dependent electromagnetic sensors were 
used to monitor the resin flow front as a function of 
time. For the flow visualization tests, a video camera 
and high resolution tape recorder were used to record 
the experimental flow fronts. Comparisons between 
experimental and model predicted flow fronts agreed 
well for all tests. For the mold filling tests conducted at 
constant flow rate injection, the model was able to ac- 
curately predict the pressure increase at the mold inlet 
during the infiltration process. A kinetics model devel- 
oped to predict the degree of cure as a function of time 
for the injected resin accurately calculated the in- 
crease in the degree of cure during the subsequent 
cure cycle. 


414,520 


PB94-119161/GAR PC A07/MF A02 
Groningen Rijksuniversiteit (Netherlands). 

Tensile Behaviour of Polyethylene and Poly(P-Xy- 
lylene) Fibres. 

Doctoral thesis. 

H. van der Werff. 26 Apr 91, 133p 

Sponsored by Netherlands Foundation for Chemical 
Research, and Nederlandse Organisatie voor Wetens- 
chappelijk Onderzoek, The Hague. 


The aim of the thesis is to investigate the factors that 
determine the mechanical properties of high strength 
and high modulus polymeric fibres. The stress-strain 
behavior of several chain defects of polyethylene is 
calculated by molecular mechanics. The deformation 
energetics of these defects are analyzed. The stress- 
strain behavior of gel-spun and hot-drawn ultra-high 
molecular weight polyethylene (UHMWPE) fibres is in- 
vestigated. It deals with the question what happens if 
high strength and high modulus UHMWPE fibres are 
being stretched. The elastic and non-elastic contribu- 
tions to the deformation energy are determined. The 
preparation of novel high strength and high modulus 
polymeric fibres: poly(p-xylylene) (PPX) fibres is report- 
ed. The theoretical mechanical properties of PPX 
fibres are discussed. The results of high resolution and 
dark field electron microscopy on PPX fibres is pre- 
sented, including lattice images. The resistance to 
creep and the high temperature strength of PPX fibres 
concludes the research conducted. 


414,521 


PB94-860301/GAR 
NERAC, Inc., Tolland, CT. 
Stain Resistant Textiles and Fabrics. (Latest cita- 
tions from World Textile Abstracts). 

Published Search®). 

Dec 93, 250 citations 

Updated with each order. Supersedes PB93-855880. 
Prepared in cooperation with Shirley inst., Manchester, 
England. Sponsored in part by National Technical In- 
formation Service, Springfield, VA. 


The bibliography contains citations concerning stain 
blockers, soil releasing agents, soil repellants, and 
other stain-proofing agents, and their application to 
textiles and fibers. The citations include research on 
textile soiling and stain removal characteristics. Treat- 
ment methods, treated textiles and fabrics, chemical 
agents, soil resistant fibers, at-home treatments, and 
methods of application are also discussed. Examples 
of textiles include clothing, upholstery, sports equip- 
ment, and carpeting. Soil removal as a separate topic 
is referenced in a related bibliography. (Contains 250 
citations and includes a subject term index and title 
list.) 


PC NO1/MF NO1 
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414,522 

DE93017862/GAR PC A03/MF A01 

Oak Ridge National Lab., TN. 

Low-aluminum-content iron-aluminum alloys. 

V. K. Sikka, R. H. Baldwin, and C. R. Howell. 1993, 

12p CONF-9305135-9 

Contract ACO5-840R21400 

Annual conference on fossil energy materials (7th), 
Oak Ridge, TN (United States), 11-13 May 1993. 

Sponsored by Department of Energy, Washington, DC. 


The low room-temperature ductility Fe(sub 3)Al-based 
alloys is associated with their environmental embrittle- 
ment. Reducing the aluminum level from 29 to 16 at % 
has been found to be an effective method in essential- 
ly eliminating the environmental-embrittlement effect 
and increasing the room-temperature ductility value to 
over 25%. This paper will present data on alloy com- 
positions, melting, casting and processing methods, 
and mechanical properties. Plans for future work on 
these alloys will also be described. 


414,523 
DE93040266/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Microscopic evaluation of low-temperature em- 
brittiement in Type 308 stainless steel welds. 

J. M. Vitek, S. A. David, and D. J. Alexander. 1993, 
11p CONF-9307118-2 

Contract ACO05-840R21400 

International Metallographic Society meeting, Charles- 
ton, SC (United States), 18-21 Jul 1993. Sponsored by 
Department of Energy, Washington, DC. 


Effect of ome type 308 stainless steel weld metal 
from 400 to 5: on microstructure was examined. Mi- 
crostructural development was correlated with earlier 
results on mechanical properties that showed the fer- 
rite-containing welds were prone to severe embrittle- 
ment when aged in this temperature range. The em- 
brittlement was manifested by an increase in the duc- 
tile-brittle transition temperature and a drop in the 
upper-shelf energy. It was found that although the em- 
brittlement over this aging temperature range was 
comparable, the microstructural chai that were re- 
sponsible for the embrittlement were different at differ- 
ent temperatures. Embrittlement was caused by a 
combination of spinodal decomposition of ferrite, pre- 
cipitation of M(sub 23)C(sub 6) carbide at the ferrite/ 
austenite interface, and G-phase precipitation within 
the ferrite. Sigma phase formation at 550C may also 
be a contributing factor to the embrittlement. 


414,524 
NUREG/CR-6098/GAR PC A07/MF A02 
Battelle, Columbus, OH. 

Loading Rate Effects on Si and Fracture 
T of Pipe Steels Used in Task 1 of the 
IPIRG Program. 

Technical rept. 

C. W. Marschall, M. P. Landow, and G. M. Wilkowski. 
Oct 93, 128p BMI-2175 

Also available from Supt. of Docs. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC. Div. of 
Engineering. 


Material characterization tests were conducted on lab- 
oratory specimens machined from pipes to determine 
the effect of dynamic loading on tensile properties and 
fracture resistance at 288 celcius (550 Fahrenheit). 
Specimens were fabricated from seven different pipes, 
including carbon steels and stainless steels (both base 
metal and weld metal), which were to be subjected to 
full-scale pipe tests in IP/RG Task 1.0. For the stain- 
less steels tested at 288 ceicius (550 Fahrenheit), ten- 
sile strength was unchanged, while yield strength and 
fracture resistance were increased. The increase in 
fracture resistance was modest for the wrought base 
metals and substantial for the weld metal and the cast 
base metal. The carbon steels tested were sensitive to 
dynamic strain aging, and hence the strength and 
Ihness was affected by both temperature and 
strain rate effects. The carbon steel base metal and 
welds exhibited ultimate tensile strength values at 288 
celcius (550 Fahrenheit) that were greater than at 
room temperature. Furthermore, the ultimate tensile 
Ss at 288 celcius (550 Fahrenheit) was lowered 
igni tly by increased strain rate and, in the carbon 
steel base metals, increased strain rate also lowered 
the fracture resistance, substantially in the base metal 
of one pipe. 
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414,525 
N94-13737/9/GAR 
(Order as N94-13732/0/GAR, PC a 

National Research Inst. for Metals, ae ah (Japan). 
Formation of Deoxidization Products in Iron 
by the Addition of Al, Si, and/or Mn (M-5). 
A. Fukazawa. Aug 93, 4p 
in NASA. Marshall Space Flight Center, Spacelab J 
Experiment Descriptions p 27-30. 
The objective of this work is to examine the 
gy, composition, and distribution of deoxidation prod- 
ucts in iron and iron-10 percent Ni alloy ingots. The 
deoxidation agents Si, Mn, Al, and their mixtures are 
selected to investigate the formation mechanism of 
the deoxidation products and to compare the differ- 

ences of oxide formation among these agents in mi- 
pty After the experiment in space, the tested 
specimens are going to be analyzed by the use of the 
latest physical and/or chemical analytical equipment, 
and the information obtained will be a great help for 
the comprehension of the formation of oxide inclusion 
in steel for practical purposes, and also for the study of 
the solidification mechanism theory in the theoretical 
field. 


414,526 
PB94-116613/GAR PC A16 
Process Control Study for Tata Iron and Steel 


t 93, 375p TDA-89- 357-VOL-4 
This Hehe. was provided to NTIS by the U.S. Trade 


and Development Agency, Rosslyn, VA. 


This study was conducted on behalf of the Department 
of Electronics, Government of India. It evaluates the 
process control practices at Tata Iron and Steel Com- 
pany (TISCO). The objective is to compare these prac- 
tices to current world technology and methodology 
and recommend projects for process control improve- 
ment where appropriate. It includes the following sec- 
tions: Summary of Existing Process Controls; General 
Recommendations for Process Control Improvement; 
TISCO Selected Process Areas; and Key Areas for De- 
tailed Analysis. 


414,527 
PB94-116621/GAR PC A23 


Management information Systems Requirements 
Ss for Rashtriyaispat Nigam Ltd. Visakhapat- 
nam Plant. Volume 1. 
E trade information. 

93, 543p TDA-89-356-VOL-9 
This document was provided to NTIS by the U.S. Trade 
and Development Agency, Rosslyn, VA. 


The study was conducted on behalf of the Department 
of Electronics, Government of India. It discusses man- 

it information systems requirements for the Vi- 
sakhapatnam Steel Plant (VSP) in India. The Genes 
is to create a systems plan for accomplishing the 
phased implementation of management systems re- 
quired by VSP in critical operations areas. It includes 
the following sections: Production Planning Systems; 
Production Tracking, Reporting and inventory Control 
Systems; ee and Sales Order Management; 
Product Costing; Management Information Systems; 
and Office petonatien Systems. 


414,528 
PB94-116639/GAR PC A16 


Management Information Systems ———— 
Study for Rashtriyaispat Nigam Ltd., - 
namstee! Plant. Volume 2. 
Ex trade information. 

93, 365p TDP-89-356-VOL-10 
This document was provided to NTIS by the U.S. Trade 
and Development Program, Rosslyn, VA. 


This report is volume 2 of a study conducted for the 
Department of Electronics, Government of India which 
was funded by the U.S. Trade and Development 
Agency. It discusses management information sys- 
tems requirements for the Visakhapatnam Steel Plant 
Cr, ee, Te caeasees > 3 steele 0 eaten 
plan for accomplishing the phased implementation of 
management systems required by VSP in critical oper- 
ations areas. It includes the following sections: Pres- 
entation to VSP Steering Committee; VSP Manage- 
ment Interview Notes; Team Roster; and Recommend- 
ed Product Literature. 
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414,529 
PC A12 


PB94-116647/GAR 

Production Planning Management System for 
Steel Authority of India Rourkela Steel Plant. 
Volume 1. 

Export trade information. 

Oct 93, 255p TDP-89-356-VOL-7 

This document was provided to NTIS by the U.S. Trade 
and Dev it Program, Rosslyn, VA. See also 
Volume 2, PB94-116654. 


This study was conducted on behalf of the Department 
of Electronics, Government of India. It discusses the 

production planning and it systems at the 
Rourkela Steel Plant in India. goal of the study is 
to lay a foundation for further development and imple- 
mentation of a comprehensive computerized Produc- 
tion Planning Information and Management System. It 
includes the followi sections: Application Require- 
ments Sum ication System Hardware; Appli- 
cation System oftware; Resource Requirement Esti- 
mates; and Benefit Analysis. 


414,530 

PB94-116654/GAR PC A99 

oe Planning and it System for 
Steel Authority of india Rourkela Steel Piant. 

Volume 2. 

Export trade information. 

Oct 93, 735p TDP-89-356-VOL-8 

This document — meen to NTIS by the U.S. Trade 

and Dev — Rosslyn, VA. See also 

Volume 1, PB94 94-1164 


This report - volume 2 of a study conducted for the 
Department o a Government of india. It dis- 
cusses the production planning and management sys- 
tems at the Rourkela Steel Plant in India. The goal of 
the study is to lay a foundation for further development 
and implementation of a comprehensive computerized 
Production Planning Information and Management 
System. This volume contains the appendices. 


Lubricants & Hydraulic Fluids 


414,531 


PB94-860731/GAR 
NERAC, Inc., Tolland, CT. 
Graphit 


PC NO1/MF NO1 


Dec 93, 110 citations minimum 

Updated with each order. PB93-862845. 
Sponsored in part by National Technical information 
Service, Springfield, VA. 


The bibliography contains citations concerning graph- 
ite particles used as a dry lubricant and as an additive 
for conventional lubricants. Among the topics dis- 
cussed are effects on friction, wear performance, load 
bearing, contact area, and contact stress. Wear mod- 
, aging, particle structure, purity, and particle size 
tive to synthetic and natural graphites are also in- 

. Other dry lubricants such as molybdenum di- 
sulfide and mica are considered. (Contains a minimum 
ee ee 


414,532 


PB94-861184/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 


Lubrication in and ’ 
ep A 
Database). 


subject term index and title list.) 


Materials Degradation & Fouling 


414,533 

N94-15766/6/GAR PC A03/MF A01 

Vanderbilt Univ., Nashville, TN. Dept. of Physics and 

Astronomy. 

— and Experimental investigation of the 
of Accelerated Lifetime Testing of Ma- 

ate Exposed to an Atomic Oxygen Beam. 

Final Report. 

R. Albridge, A. Barnes, and N. Tolk. 11 Jun 93, 48p 

NAS 1.26:193851, NASA-CR-193851 

Contract NAS8-37744 


The interaction of atomic particles with surfaces is of 
both scientific and technological interest. Past work 
emphasizes the measurement of high-energy sputter- 
ing yields. Very little work utilized low-energy beams 
for which chemical and electronic effects can be im- 
portant. Even less work has been carried out using 
well-defined low-energy projectiles. The use of low- 
energy, reactive projectiles permits one to investigate 
surface processes that have not been well character- 
ized. As the energy of the projectile decreases, the 
collisional cascades and spikes, that are common for 
high-energy projectiles, become less important, and 
chemical and electronic effects can play a significant 
role. Aspects of particle-surface interactions are of 
concern in several areas of technology. For example, 
the erosion, desorption, and glow of surfaces of 
spacecraft in orbit are important in the arena of space 
technology. The materials studied under this contract 
are of possible use on the exterior portions of the 
power generation system of Space Station Freedom. 
Under the original designs, Space Station Freedom's 
power generation system would generate potential dif- 
ferences on the surface as high as 200 volts. lons in 
the plasma that often surround orbiting vehicles would 
be accelerated by these potentials leading to bom- 
bardment and erosion of the exposed surfaces. The 
major constituent of the atmosphere, approximately 90 
percent, in the low earth orbit region is atomic oxygen. 
Since atomic oxygen is extremely reactive with most 
materials, chemical effects can arise in addition to the 
physical sputtering caused by the acceleration of the 
oxygen ions. Furthermore, the incident oxygen ions 
can remain embedded in the exposed surfaces, alter- 
ing the chemical composition of the surfaces. Since 
the effective binding energy of a chemically altered 
surface can be quite different from that of the pure 
substrate, the sputtering yield of a chemically altered 
surface is usually different also. The low-energy O+ 
sputtering yield measurements, reported here, will help 
quantify the erosion rates for materials exposed to the 
low-earth orbit environment. These measurements are 
of technological importance in another respect. In 
most surface analysis techniques, a surface is bom- 
barded with ions, electrons or photons. Information 
concerning the structure of the surface and near-sur- 
face bulk, abundance of impurities and defects, as well 
as other surface properties are obtained either from 
the desorbed species or from the scattered projectiles. 
Because of their low penetration depth, low-energy 
ions provide an advantage over other techniques be- 
cause they provide information that is more indicative 
of conditions on the surface rather than integrated ef- 
fects arising from deeper in the bulk. A better under- 
standing of the microscopic processes involved in 
these interactions is not only of basic scientific inter- 
est, but will also aid the scientific community by in- 
creasing the accuracy and usefulness of these surface 
analysis techniques. 


414,534 

N94-15769/0/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Friction and Wear of Ceramic/Ceramic and Ceram- 
ic/Metal Combinations in Sliding Contact. 

H. E. Sliney, and C. Dellacorte. Oct 93, 13p NAS 
1.15:106348, DOE/NASA/50306-3, NASA-TM- 
106348, E-8121 

Contract RTOP 505-63-5A 

Prepared for Doe, Office of Vehicle and Engine R&D. 
Presented at the Stle-Asme Tribology Conference, 
New Orleans, la, 24-27 Oct. 1993; Sponsored by Stle. 


The tribological characteristics of ceramics sliding on 
ceramics are compared to those of ceramics sliding on 
a nickel based turbine alloy. The friction and wear of 
oxide ceramics and silicon-based ceramics in air at 
temperatures from room ambient to 900 C (in a few 
cases to 1200 C) were measured for a hemispherical- 
ly-tipped pin on a flat sliding contact geometry. In gen- 





eral, especially at high temperature, friction and wear 
were lower for ceramic/metal combinations than for 
ceramic/ceramic combinations. The better tribological 
performance for ceramic/metal combinations is attrib- 
uted primarily to the lubricious nature of the oxidized 
surface of the metal. 


Miscellaneous Materials 


414,535 
DE93014387/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Literature Review: Heat Transfer 
Phase Insulation Systems Consisting of 
in a Continuous Gas Phase. 

Final rept. Nov 91-May 92. 

D. W. Yarbrough. Nov | 93, 37p ORNL/M-2426, EPA/ 
600/R-92/203 

Contract DE-C05-840R21400 

See also DE91012998. Sponsored by Environmental 
Protection —. Research Triangle Park, NC. Air 
and Energy Engineering Research Lab., and Depart- 
ment of Energy, Washington, DC. 


The report, a review of the literature on heat flow 
through powders, was motivated by the use of fine 
powder systems to produce high thermal resistivities 
(thermal resistance per unit thickness). The term ‘su- 
perinsulations’ has been used to describe this type of 
material, which has thermal resistivities in excess of 20 
sq ft x h x deg F/Btu (3.52 K x sq m/W) per inch (2.54 
cm) of insulation thickness. The report is concerned 
with superinsulations obtained using evacuated pow- 
ders. The literature review shows that the calculation 
of heat flow through gas-powder systems is highly de- 
veloped. One major weakness in the calculational pro- 
cedures is the absence of structural features for the 
powders, which are invariably characterized as regular 
arrays of spheres or cubes, rather than random irregu- 
larly shaped particles. The effect of particle size distri- 
bution on the shape and size of void spaces is not 
modeled, although it affects the thermal conductivity of 
the gas. Calculations of thermal performance based 
on simplified descriptions of the porosity distribution 
can be used to show the dependence of thermal re- 
sistance on interstitial gas pressure. The literature re- 
viewed in this report provides a basis for predicting the 
interstitial gas pressure at which thermal conductivity 
begins to increase. 


Two- 
ders 


414,536 

DE93017620/GAR PC A02/MF A01 
EG and G Energy Measurements, Inc., Las Vegas, NV. 
X-ray analysis of a mercuric iodide crystal 
structure and pr a effects. 

L. Keller, E. X. Wang A. Y. Cheng. 1993, 6p 
EGG-10617-2184, CONF. 9303206-1 

Contract ACO08-88NV10617 

1993 Material Science Research (MRS) spring meet- 
ing, San Francisco, CA (United States), 12-16 Mar 
ee by Department of Energy, Washing- 
ton, DC. 


X-ray topography and rocking curve experiments were 
performed on (alpha)-mercuric iodide samples. As- 
grown crystals were examined for Intrinsic defects and 
crystallinity. Orientation of certain defects depends on 
the direction of crystal growth. The propagation of as- 
grown crystalline features was documented. The 
extent of crystal damage Introduced during various 
steps of devicé fabrication such as sawing, om a 
etching and contact deposition was explored. Coe 
cients of linear thermal expansion of (alpha)(sub 33) = 
54 (plus minus) 5(center dot)10(sup (minus)6)/ 
(degrees)C along the tetragonal c-axis, (001) direction 
and (alpha)(sub 11) = 11 (plus minus) 4(center 
dot) 10(sup (minus)6)/(degrees)C in the (100) direction 
were measured. 


414,5. 

0£$3019550/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Legacy of the X-ray Laser 

J. Nilsen. 6 Aug 93, 12p UCRL-LR-114552 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


The X-Ray Laser Program has evolved from a design 
effort focusing on developing a Strategic Defense Initi- 
ative weapon that protects inst Soviet ICBMs to a 
scientific project that is pr new technologies 


for industrial and medical research. While the 
technical successes and failures of the _— 
itself cannot be discussed, this article presen 
many significant achievements made as part of 
ray laser effort that are now being used for other 
cations at LLNL. 


414,538 


DE93040091/GAR PC A03/MF A01 

Los Alamos National Lab., NM. 

Thermal behavior of natural zeolites. 

D. L. Bish. 1993, 22p LA-UR-93-2881, CONF- 

9306100-5 

Contract W-7405-ENG-36 

— 93: 4th international conference on the occur- 
ence, properties, and utilization of natural zeolites, 

Boise, ID (United States), 20-28 Jun 1993. Sponsored 

by Department of Energy, Washington, DC. 


Thermal behavior of natural zeolites impacts their ap- 
plication and identification and varies significantly from 
zeolite to zeolite. Zeolites evolve H(sub 2)0 upon heat- 
ing, but recent data show that distinct ‘ ” of water 
(e.g., loosely bound or tightly bound zeolitic water) do 
not exist. Rather water is ind primarily to extra- 
framework cations with a continuum of energies, 
rise to pseudocontinuous loss of water é 
by a dynamic interaction between remaining H(sub 2)0 
molecules and extra-framework cations. inter- 
actions in the channels of zeolites give rise to dehydra- 
tion on the extra-framework cation, in addi- 
tion to temperature and water v: pressure. The de- 
tion reaction and the extra- cation also 
affect the thermal expansion/contraction. Most zeo- 


rehydration is sluggish. Thermally i structural 

TE cen ee ee 
and the concomitant contraction and migration of 
extra-framework cations. Contraction is accommodat- 
ed by rotations of structural units and tetrahedral 
cation-oxygen linkages -_ break. Thermal reactions 
that involve breaking of tetrahedral omoana 
bonds markedly irreversible and may be kinetically lim- 
ited, producing large differences between short- and 
long-term heating. 


Nonferrous Metals & Alloys 


414,539 


AD-A272 426/8/GAR PC A04/MF A01 
Naval Postgraduate School, Monterey, CA. 

Use of Backscattered Electron Imaging Mode to 
Assess the Effect of Fine Dispersions on 

ment of Superplastic Microstructure in 


Alloys. ‘ 
Master’s thesis. 
M. T. Coleman. Jun 93, 75p 


Microstructural evolution during thermomechanical 
processing of several Al-Mg alloys was studied using 
backscattered orientation contrast imaging in the 
scanning electron microscope. The microstructural 
evolution in Al-86Mg-O.!Zr was characterized in three 
— (a) in the initial stages, precipitation occurred 
on prior boundaries and microbands were observed in 
the grain interiors; ) during intermediate stages, 
higher order microbands were observed and precipi- 
tates —— throughout the microstructure on both 
lower- and higher-order microbands; (c) in the final 
stages, equiaxed regions appeared around larger par- 
ing particle stimulated nucleation of re- 
tallization. te i Mg-content alloy (Al- 
1OMgO Zr) was compared at two stages and seen to 
ee 0 ee Se eee oe 
or superplastic response was observed in the ALOMg- 
response was in 
O.1Zr alloy. Backscattered electron imaging mode, Su- 
perplastic. 


414,540 


AD-A272 658/6/GAR 
Dayton Univ., OH. Research Inst. 


PC A03/MF A01 


414,542 


MATERIALS SCIENCES 
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Weldalite (trademark) 049 (Al 2095-T8): Anisotropy 
Effects at Conditions. 

Interim rept. 91-Jun 93. 

J. J. Ruschau, and K. V. Jata. Aug 93, 36p UDR-TR- 
93-69, WL/ML-TR-93-4096, 

Contract F33615-90-C-5915 


— fracture, and FCGR testing was performed on 
a plate of the aluminum-lithium alloy Weldalite(TM) 
049 (Al 2095-T8) over a temperature range from ambi- 
ent to liquid helium (4K) conditions. Properties were 
developed on specimens removed from various orien- 
tions within a 12.7 mm (1/2 in) nominal thick plate to 
characterize anisotr with respect to strength and 
toughness. Strength and FCGR properties are com- 
pared to the conventional aluminum alloy 2219-T87, 
developed for similar —— Results 

indicate a high degree of with respect to 
and ductility, with the lowest strength/highest 
occurring at 45-60 deg from the rolling direc- 

. eases in test temperature led to | 


peratures 

T-L or T-L plate directions due to out-of-plane crack- 
ing. Constant amplitude FCGR data generated on 45 
dap crterted tangles are comparatie ath eolerence 
Socdnn dinus ye damee oF edatine so 

, though a slight degree of anisotr 
s to exist at lower values of Delta K. FCG data 
at liquid nitrogen and helium test condi- 
tone were identical and oly sh lower than similar 
Weldalite(TM) 049, Fi ic, 


Fracture touiaee, Cryogenic, 
Aluminum-lithium, Tensile, 2219, , Fatigue crack 


PC A03/MF A01 
Inst. of Tech., Cambridge. Plasma 


Incoloy 908 database On process -- struc- 


ture -- Tr 
L. S. Toma, Hwang, and M. M. Steeves. May 99, 
39p DOE/ER/54186-T1, PFC/RR-93-2 
Contract FC02-93ER54186 

by Department of Energy, Washington, DC. 


Incoloy 908 is a nickel-iron base superalloy with a co- 
efficient of expansion (COE) and mechanical proper- 
ties that have been optimized for use in Nb(sub 3)Sn 
superconducting It has been proposed for 
use ae a conduit material for the International Thermo- 

nuclear Experimental Reactor (ITER) magnets. The re- 


including heat treatment, annealing and cold work for 
laboratory prepared Incoloy 908 specimens. Empirical 
correlations have been developed for the microhard- 
ness at room temperature and tensile str at room 
temperature and at 4K. These results may be used for 
manufacturing quality control or for design. 


414,542 
DE93018591/GAR PC A03/MF A01 
Oak Ridge Y-12 Plant, TN. 

Investigation of cracking and erratic behavior of 
E. L. Bird. 7 Jul 93, 17p Y/DV-1227, CONF-93071 18- 


1 

Contract AC05-840S21400 

international Metallographic Society meeting, Charies- 
ton, SC (United States), 18-21 Jul 1993. Spenecred by 
Department of Energy, Washington, DC. 


The uranium-0.8 wt % titanium (U-0.8 Ti) alloy is often 
used in weapon applications where high strength and 
fairly good ductility are necessary. Components are im- 

mersion quenched in water from the gamma phase to 
produce a martensitic structure that is amenable to 
aging. Undesirable conditions occur when a compo- 
nent occasionally cracks during the quenching proc- 
ess, and when tensile specimens fail prematurely 
during mechanical testing. These two failures prompt- 
ed an investigative analysis and a series of studies to 
determine the causes of the cra and erratic be- 
havior observed in this alloy. ited failures 
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whereby components that cracked either during or im- 
mediately after the heat treatment/quenching oper- 
ation were sectioned for metallographic examination 
of the microstructure to examine the degree of phase 
transformation. Examination of premature tensile 
specimen failures by scanning electron microscopy 
and x-ray imaging of fracture surfaces revealed pock- 
ets of inclusions at the crack origins. In addition, tests 
were conducted to evaluate the detrimental effects of 
internal hydrogen on ductility and crack initiation in this 
allay. 


414,543 
DE93019166/GAR PC A02/MF A01 


Oak Ridge National Lab., TN. 
Fundamentals of mechanical behavior in structural 
intermetallics: A synthesis of atomistic and contin- 


uum modeling. 

M. H. Yoo, and C. L. Fu. 1993, 10p CONF-930997-4 
Contract AC05-840R21400 

International sy ium on structural intermetallics, 
Champion, PA (United States), 26-30 Sep 1993. Spon- 
sored by Department of Energy, Washington, DC. 


After a brief account of the recent advances in compu- 
tational research on mechanical behavior of structural 
intermetallics, currently unresolved problems and criti- 
cal issues are addressed and the knowledge base for 
potential answers to these problems is discussed. As 
large-scale problems (e.g., dislocation core structures, 
grain boundaries, and crack tips) are treated by atom- 
istic simulations, future development of relevant intera- 
tomic potentials should be made consistent with the 
results of first-principles calculations. The bulk and 
defect properties calculated for intermetallic com- 

, both known and as yet untested, can furnish 
insights to alloy designers in search of new high-tem- 
perature structural intermetallics. 


414,544 

N94-13715/5/GAR PC A03/MF A01 

National Aeronautics and Space Administration, 

— AL. George C. Marshall Space Flight 
iter. 

Microstructural Evolution of NARioy-Z at Elevated 

T 


J. Singh, G. Jerman, B. N. Bhat, and R. Poorman. 
Sep 93, 29p NAS 1.15:108419, NASA-TM-108419 


Microstructural evolution was studied in samples of 
wrought and vacuum plasma sprayed (VPS) NARIoy-Z 
exposed to temperatures up to 970 C (1,780 F) for up 
to 60 h. Samples were heated in a vacuum furnace, 
followed by rapid quenching in helium (He) gas at a 
cooling rate of 166 C (300 F) per second. Microstruc- 
tural analyses were conducted using optical microsco- 
py, scanning electron microscopy (SEM), and electron 
probe microanalysis (EPMA). In both the wrought and 
VPS conditions, precipitates rich in silver (Ag) and zir- 
conium (Zr) were present in the matrix and at the grain 
boundaries even after long exposure to elevated tem- 
peratures. Islands rich in oxygen (O02) and Zr were also 
observed, as well as incipient melting at the grain 
boundary triple points. Results indicated that the alloy 
cannot be homogenized by heat treatment at elevated 
temperatures. 


414,545 
N94-13736/1/GAR 
(Order as N94-13732/0/GAR, PC A11/MF 
A03) 
National Research Inst. for Metals, Tsukuba (Japan). 
of Superconducting Composite Materials 


Casting 
age Aug 93, 5p 
ogano. Aug 
In NASA. Marshall ies Fii 
Experiment Descriptions p 21-25. 


An aluminum-lead-bismuth alloy is a flexible alloy and 
is promising for easily workable embedded-type, fila- 
ment-di conducting wire material. It is dif- 
ficult to produce homogeneous ingots of this material 
because it is easily separated into elements when 
melted on Earth due to the ae 
ences. In this experiment, a alloy will 
first be produced in molten state in microgravity. It will 
then be returned to Earth and processed into a wire or 
tape form. It will then be dispersed as the second 
phase in micro texture form into the primary phase of 
aluminum. Superconducting wire material with high- 
critical tic-field characteristics will be produced. 
The texture of the material will be observed, and its 
performance will be evaluated. In addition to the above 
alloy, a four-element alloy will be produced from silver, 

a rare Earth element, barium, and copper. The alloys 


it Center, Spacelab J 
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will be oxidized and drawn into wire after being re- 
turned to Earth. The materials are expected to be fore- 
runners in obtaining superconducting wire materials 
from oxide superconductors. 


414,546 
N94-13739/5/GAR 
(Order as N94-13732/0/GAR, PC — 
) 
ees ae Inst. for Metals, Tokyo (Japan). 
State and Solidification 


ne (M7). 

T. Dan. Aug 93, 3p 

In NASA. Marshall Space ng Center, Spacelab J 
Experiment Descriptions p 37 


Diffusion is one of the most fundamental physical phe- 
nomena. It relates to the manufacturing of almost all 
materials. Therefore, the precise knowledge of diffusi- 
vities of relevant materials is necessary for the optimi- 
zation of these processes. On the other hand, such 
knowledge is indispensable to understanding the diffu- 
sion mechanism and structure of liquid metal in the 
field of physical metallurgy. Many diffusion experi- 
ments on solid metal were undertaken and a lot of data 
were accumulated. But on liquid metals there are few 
measurements because of experimental difficulties, 
such as thermal convection, induced by very slight 
temperature gradients in the specimen. Under micro- 
gravity conditions, the movement of liquid metal due to 
density differences and thermal convection must be 
suppressed markedly. Therefore, the transportation 
process will be controlled only by the diffusion of con- 
stituent atoms. These conditions offer the optimum en- 
vironments for the diffusion experiment. experi- 
ments are briefly described. Diffusion couples are pre- 
pared by attaching end to end two rods of different 
pure metals using hot press equipment. These couples 
are inserted into a em crucible and then doubly 
enclosed by two silica ampoules, respectively. The 
specimen is inserted into a tantalum cartridge, which is 
welded in a vacuum using an electron-beam appara- 
tus. These cartridges are charged in the continuous 
heating furnace in space and held at a given tempera- 
ture for a predetermined time and then solidified. The 
concentration distribution of elements in these speci- 
mens will be measured along the rod axis by means of 
an electron probe microanalyzer. The counterdiffusi- 
vity of the liquid metal binary system is determined on 
the basis of the compensated concentration distribu- 
tion profile for thermal contraction. 


414,547 
N94-13742/9/GAR 
(Order as N94-13732/0/GAR, PC A11/MF 
A03) 
Tokyo Inst. of Tech. (Japan). Dept. of Metallurgical En- 


neering. 
| ae 4 Solidification of Immisible Alloys (M-10). 
A. Kamio. Aug 93, 10p 
in NASA. Marshall Space Flight Center, Spacelab J 
Experiment Descriptions p 51-60. 
Alloying of immiscibie alloys under microgravity is of 
interest in metallurgical processes. Several experi- 
ments investigating the alloying of immiscible alloys, 
such as Al-in, Al-Bi, Zn-Bi, Zn-Pb, were done in 
space. Hi distribution of small L2 particles 
in the matrix, such as an emulsion structure, was ex- 
pected in the space-solidifed alloys. However, the 

alloys demonstrated an extremely segregated struc- 
ture. To date insufficient information was obtained to 
explain these unexpected results. Our experiment was 
pr to clarify the solidification manner of immis- 
cible alloys and to obtain fundamental information con- 
cerning structural control of the alloys. In space, densi- 
ty differences between the two liquids separated in im- 
miscible regions can be led, so that no sedi- 
mentation of L(sub 2) phase will take place. When the 
ee of the alloys is interrupted and this status is 

‘ozen by an adequate rapid cooling procedure, it will 


gr 
tion of L(sub 2) phase. It is anticipated that the results 
will be useful for elucidating the monotectic solidifica- 
tion manner and it will be instructive to explain the seg- 
— structures obtained in the past space experi- 


414,548 
N94-13744/5/GAR 
(Order as N94-13732/0/GAR, PC ~— 
03) 


Tokyo Univ. (Japan). 
mm - yraemaaiec eater eta i 


S. Kohara. Aug 93, 6p 
In NASA. Marshall Space Flight Center, Spacelab J 
Experiment Descriptions p 69-74. 


The objectives were to (1) obtain the data representing 
the growth rate of solid particles in a liquid matrix with- 
out the effect of gravity; and (2) reveal the growth be- 
havior of solid particles -_ liquid phase sintering 
using the data obtained. Nickel and tungsten are used 
as the constituent materials in liquid phase sintering. 
The properties of the constituent metals are given. 
When a compact of the mixture of tungsten and nickel 
powders is heated and kept at 1550 C, nickel melts 
down but tungsten stays solid. As the density of tung- 
sten is much greater than that of nickel, the sedimen- 
tation of tungsten particles occurs in the experiment 
on Earth. The difference between the experiments on 
Earth and in space is illustrated. The tungsten particles 
sink to the bottom and are brought into contact with 
each other. The resulting pressure at the contact point 
causes the accelerated dissolution of tungsten. Con- 
sequently, flat surfaces are formed at the contact sites. 
As a result of dissolution and reprecipitation of tung- 
sten, the shape of particles changes to a polygon. This 
phenomenon is called ‘flattening.’ An example of flat- 
tening of tungsten particles is shown. Thus, the data 
obtained by the experiment on Earth may not repre- 
sent the exact growth behavior of the solid particles in 
a liquid matrix. If the experiments were done in a micro- 
gravity environment, the data corresponding to the 
theoretical growth behavior of solid particles could be 
achieved. 


414,549 
N94-13746/0/GAR 
(Order as N94-13732/0/GAR, PC a 
03) 
ome Univ. myy Faculty of Science. 
vaporation in Low-Gravity Field (Cogelation 
Mechanism of Metal Vapors) (M-14). 
N. Wada. Aug 93, 4p 
In NASA. Marshall Roase — Center, Spacelab J 
Experiment Descriptions p 7: 


When metal and alloy compounds are heated and va- 
porized in a rare gas such as helium, argon, or xenon, 
the vaporized substances diffused in the rare gas are 
supersaturated resulting in a smoke of fine particles of 
the material congealing as snow or fog. The gas vapor- 
izing method is a fine particle generation method. 
Though the method has a variety of applications, the 
material v: flow is disturbed by gravitational con- 
vection on Earth. The inability to elucidate the fine par- 
ticle generation mechanism results in an obstruction to 
improving the method to mass production levels. As no 
convection occurs in microgravity in space, the fine 
particle generation mechanism influenced only by dif- 
fusion can be investigated. Investigators expect that 
excellent particles wit! neous diameter distri- 
bution can be obtained. Experiment data and facts will 
assist in improving efficiency, quality, and scale or pro- 
duction processes including element processes such 
as vaporization, diffusion, and condensation. The ob- 
jective of this experiment is to obtain important infor- 
mation related to the mechanism of particle formation 
in the gas atmosphere (smoke particles) and the pro- 
duction of submicron powders of extremely uniform 
size. 


414,550 


N94-13751/0/GAR 
(Order as N94-13732/0/GAR, PC A11/MF 


A03) 
Chiba Inst. of Tech., Narashino (Japan). 
ee 


A. Ohno. Aug 93, 5p 
In NASA. Marshall Space Flight Center, Spacelab J 
Experiment Descriptions p 101-105. 


It is well known that in the liquid state eutectic alloys 
are theoretically homogeneous under 1 g conditions. 
However, the S solidified structure of this 
alloy is not obtaii because thermal convection and 
non-equilibrium solidification occur. The present inves- 
tigators have clarified the solidification mechanisms of 
Se ee Eee ae 
using the in situ observation method; in particular, the 

primary crystals of the eutectic system alloys never nu- 
cleated in the liquid, but instead did so on the mold 
wall, and the crystals separated from the mold wall by 





fluid motion caused by thermal convection. They also 
found that the equiaxed eutectic grains (eutectic cells) 
are formed on the primary crystals. In this case, the 
leading phase of the eutectic must agree with the 
phase of the primary crystals. In space, no thermal 
convection occurs so that primary crystals should not 
move from the mold wall and should not appear inside 
the solidified structure. Therefore no equiaxed eutectic 
grains will be formed under microgravity conditions. 
Past space experiments concerning eutectic alloys 
were classified into two types of experiments: one with 
respect to the solidification mechanisms of the eutec- 
tic alloys and the other to the unidirectional solidifica- 
tion of this alloy. The former type of experiment has 
the problem that the solidified structures between mi- 
crogravity and 1 g conditions show little difference. 
This is why the flight samples were prepared by the 
ordinary cast techniques on Earth. Therefore it is im- 
possible to ascertain whether or not the nucleation 
and growth of primary crystals in the melt occur and if 
primary crystals influence the formation of the 
equiaxed eutectic grains. In this experiment, hypo- and 
hyper-eutectic aluminum copper alloys which are near 
eutectic point are used. The chemical compositions of 
the samples are Al-32.4mass%Cu (Hypo-eutectic) and 
Al-33.5mass%Cu (hyper-eutectic). Long rods for the 
samples are cast by the Ohno Continuous Casting 
Process and they show the unidirectionally solidified 
structure. Each flight and ground sample was made of 
these same rods. The dimensions of all samples are 
4.5 mm in diameter and 23.5 mm in length. Each 
sample is put in a graphite capsule and then vacuum 
sealed in a double silica ampoule. Then the ampoule is 
put in the tantalum cartridge and sealed by electron 
beam welding. For onbard experiments, a Continuous 
Heating Furnance (CHF) will be used for melting and 
solidifying samples under microgravity conditions. Six 
flight samples will be used. Four samples are hypo- 
eutectic and two are hyper-eutectic alloys. The surface 
of the two hypo-eutectic alloy samples are covered 
with aluminum oxide film to prevent Marangoni con- 
vection expected under microgravity conditions. Each 
sample will be heated to 700 C and held at that tem- 
perature for 5 min. After that the samples will be al- 
lowed to cool to 500 C in the furnace and they will be 
taken out of the furnace for He gas cooling. The heat- 
ing and cooling diagrams for the flight experiments are 
shown. After collecting the flight samples, the solidi- 
fied structures of the samples will be examined and the 
mechanisms of eutectic solidification under microgra- 
vity conditions will be determined. It is likely that suc- 
cessful flight experiment results will lead to production 
of high quality eutectic alloys and eutectic composite 
materials in space. 
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Microstructural Response of Near gamma-TiAl+W 
to Heat Treatment. 
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The phase transformations and kinetics of the grain 
coarsening reaction occurring during heat treatment in 
the alpha + gamma and alpha phase fields were inves- 
tigated for powder metallurgically (PM) produced near 
gamma-TiAl + W alloy. This alloy was chosen because 
the W addition promotes the formation of third phase 
W-rich beta. As well, a fine initial microstructure exists 
due to the inherent rapid solidification of PM process- 
ing. Potentially, these factors can alter the transforma- 
tion and grain growth kinetics. Two series of heat treat- 
ments were undertaken: two hours at temperatures 
ranging from 1250 C to 1400 C, and treatment at 1400 
C for times ranging from 10 to 240 minutes. Heat treat- 
ment in the single phase region was found to cause 
rapid transformation of gamma to alpha in under 10 
minutes. The grain growth kinetics at 1400 C for 
TiAl+W are slower than for other near gamma-TiAl 
alloys. The dependence of grain size D on heat treat- 
ment time t can be described by the equation D=70.3t 
raised to the 0.29 power. Heat treatment for over three 
hours at 1400 C produces a grain size of about 300 
microns. During heat treatment in the alpha+ gamma 
region, alpha plates develop on the (111) planes. 
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Influence of a Microgravity Environment on the 
Dendritic M y during Directional Solidifi- 
cation of Hypoeutectic Al-Si Alloys. 

Final Technical Report, 1 May 1991 - 30 Apr. 1992. 
R. N. Grugel. 1993, 7p NAS 1.26:194139, NASA-CR- 
194139 

Contract NAGW-2540 


NASA grant NAGW-2540 provided the opportunity to 
evaluate and extend ongoing studies of directionally 
solidified Al-Si alloys. Microstructural development 
was further characterized in terms of solidification 
processing parameters; novel relationships between 
processing and development of dendrite trunk diame- 
ters and tertiary dendrite arm spacings were found. 
This has resulted in three publications (one in print, 
one in press, and one in review). Microstructural devel- 
opment under conditions of controlled acceleration 
during directional solidification has been investigated; 
this has culminated in a Master's degree and will be 
submitted for publication. The above work not only 
contributes to our understanding of solidification phe- 
nomena but also defines the processing parameters 
for a successful microgravity experiment while provid- 
ing a data base to which mu g samples can be un- 
equivocally compared and evaluated. 
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Thermal Conductance of Pressed Metallic Con- 
tacts Augmented with Indium Foil or Apiezon-N 
(Tm) Grease at Liquid Helium Temperatures. 
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NAS 1.15:108779, A-93035, NASA-TM-108779 
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The thermal conductance of pressed contacts which 
have been augmented with Indium foil or Apiezon-N 
(tm) grease was measured over the temperature TT 
of 1.6 to 6.0 K, with applied forces from 22 N to 670 N. 
The sample pairs were fabricated from OFHC copper, 
6061-T6 aluminum, free-machining brass, and 304 
stainless steel. Although the thermal conductance was 
found to increase with increasing applied contact 
force, the force dependence was less than in earlier 
work. The addition of Indium foil or Apiezon-NT grease 
between the contact surfaces resulted in an improve- 
ment over uncoated surfaces ranging from a factor of 
approximately 3 for stainless steel to an order of mag- 
nitude for copper contacts. 
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Containerless Processing of Undercooled Melts. 
Final Report, 1 Mar. 1989 - 28 Feb. 1993. 

J. H. Perepezko. 1993, 28p NAS 1.26:194350, 
NASA-CR-194350 

Contract NAG8-771 


The investigation focused on the control of microstruc- 
tural evolution in Mn-Al, Fe-Ni, Ni-V, and Au-Pb-Sb 
alloys through the high undercooling levels provided 
by containeriless processing, and provided fundamen- 
tal new information on the control of nucleation. Solidi- 
fication analysis was conducted by means of thermal 
analysis, x-ray diffraction, and metallographic charac- 
terization on samples processed in a laboratory scale 
drop tube system. The Mn-Al alloy system offers a 
useful mode! system with the capability of phase sepa- 
ration on an individual particle basis, thus permitting a 
more complete understanding of the operative kinetics 
and the key containerless processing variables. This 
system provided the opportunity of analyzing the nu- 
cleation rate as a function of processing conditions 
and allowed for the quantitative assessment of the rel- 
evant processing parameters. These factors are es- 
sential in the development of a containeriess process- 
ing model which has a predictive capability. Similarly, 
Ni-V is a model system that was used to study duplex 
Partitionless solidification, which is a structure possible 
only in high under cooling solidification processes. Nu- 
cleation kinetics for the so ee bec and fcc phases 
were studied to determine how this structure can de- 
velop and the conditions under which it may occur. 
The Fe-Ni alloy system was studied to identify micros- 
tructural transitions with controlled variations in 
sample size and composition during containerless so- 
lidification. This work was forwarded to develop a mi- 
crostructure map which delineates regimes of structur- 
al evolution and provides a unified analysis of experi- 
mental observations. The Au-Pb-Sb system was inves- 
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tigated to characterize the thermodynamic properties 
of the undercooled liquid phase and to characterize 
the glass transition under a variety of processing con- 
ditions. By analyzing key containeriess processing pa- 
rameters in a ground based drop tube study, a careful- 
ly designed flight experiment may be planned to utilize 
the extended duration microgravity conditions of orbit- 
ing spacecraft. 
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Liquid Metal Drop Ejection. 
Final Report. 

B. T. Khuri-Yakub. Aug 93, 3p NAS 1.26:193718, 
NASA-CR-193718 

Contract NAG3-1253 
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The aim of this project was to demonstrate the possi- 
bility of ejecting liquid metals using drop on demand 
printing technology. The plan was to make transducers 
for operation in the 100 MHz frequency range and to 
use these transducers to demonstrate the ability to 
eject drops of liquid metals such as gallium. Two trans- 
ducers were made by indium bonding piezoelectric lith- 
ium niobate to quartz buffer rods. The lithium niobate 
plates were thinned by mechanical polishing to a thick- 
ness of 37 microns for operation at 100 MHz. Hemi- 
spherical lenses were polished in the opposite ends of 
the buffer rods. The lenses, which focus the sound 
waves in the liquid metal, had an F-number equals 1. A 
mechanical housing was made to hold the transducers 
and to allow precise control over the liquid level above 
the lens. We started by demonstrating the ability to 
eject drops of water on demand. The drops of water 
had a diameter of 15 microns which corresponds to 
the wavelength of the sound wave in the water. A vid- 
eotape of this ejection was made. We then used a mix- 
ture of Gallium and Indium (used to lower the melting 
temperature of the Gallium) to demonstrate the ejec- 
tion of liquid metal drops. This proved to be difficult 
because of the oxide skin which forms on the surface 
of the liquid. In some instances, we were able to eject 
metal drops, however, this was not consistent and re- 
producible. An experiment was set up at NASA-Lewis 
to stabilize the process of drop on demand liquid metal 
ejection. The object was to place the transducer and 
liquid metal in a vacuum station so that no oxide would 
form on the surface. We were successful in demon- 
strating that liquid metals could be ejected on demand 
and that this technology could be used for making 
sheet metal in space. 
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Microscopic mechanisms of intergranular fracture of 
Al-Li-Cu-Mg-(Zr) alloys are studied and modeled. An 
original experimental method was used to show that 
this fracture is linked to plastic deformation of the 
alloy. Only a single family of slip planes was observed 
due to the marked crystallographic texture and due to 
the shearing of the AI3Si precipitates. The intergranu- 
lar fracture resulted principally because of the interac- 
tion with the joint grains, rectilinear and sinuous 
shears. The intergranular precipitation of the quasi- 
crystalline phase T2 and the presence of a zone with- 
out AI3Li precipitates favors the initiation of intergranu- 
lar cracks because of the incompatibility of plastic de- 
formation between the T2 phase and the matrix. 
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.D. Thesis. 
F. Charvieux. 1992, 262p ISAL-92-0083, ETN-93- 
94358 
Text in French. 
The role of microstructure in the cyclic deformation of 
between the 


formation are studied. The state of the art of centered 
face cubic metals during cyclic plastic deformation is 
assessed and ultrasonic methods of investigation are 
recalled. Models which describe the attenuation and 
the speed of propagation of an ultrasonic wave and 
show the use of the ultrasonic wave coupling tech- 
nique-low frequency restraint on the characterization 
of the mobility of short and medium length dislocations 
are addressed. The methodology used to study the 
cyclic plasticity at different temperatures and the re- 
sults obtained are presented. The results are dis- 
cussed. 
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molecule is unlikely to be involved in a visible chemi- 
cally pumped laser. 
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phase transition, an in situ heating experiment in 
the FeAl(27%) alloy was performed. 
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The approach of the project is to base the design of 
multi-function, reflective topographies on the theory 
that topographically dependent phenomena react with 
surfaces and interfaces at certain scales. The first 
phase of the project emphasizes the development of 
methods for understanding the sizes of topographic 
features which influence reflectivity. Subsequent 
phases, if necessary, will address the scales of inter- 
action for adhesion and manufacturing processes. A 
simulation of the interaction of electromagnetic radi- 
ation, or light, with a reflective surface is performed 
using specialized software. Reflectivity of the surface 
as a function of scale is evaluated and the results from 
the simulation are compared with reflectivity measure- 
ments made on multi-function, reflective surfaces. 
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In this study, the crack-tip opening angle (CTOA) ap- 
proach was incorporated into a damage growth finite 
pny program, MADGIC (Micromechanics Analysis 
Growth in Composites), and was used to 
predic tearing in a middie-crack tension 2024- 
3 aluminum alloy specimen. The MADGIC code is a 
displacement based finite element program imple- 
pow with an incremental elastic-plastic algorithm 
used to model elastic-plastic behavior and a nodal 
splitting and nodal force relaxation algorithm used to 
cone crack surfaces. Predictions of the applied 
Stress as a function of crack extension and applied 
stress as a function of load-line displacement were in 
good agreement with experiments and with similar pre- 
dictions made using an existing finite element pro- 
gram, ZIP2D. In addition, path integrals, namely, the J- 
integral and T*-integral, were also evaluated and com- 
pared with the CTOA approach. There appears to be a 
weak relationship between the CTOA and the T*-inte- 
gral evaluated on a specific integration path during 
crack extension beyond maximum applied stress. This 
study further verifies that the CTOA can be used as an 
effective elastic-plastic fracture mechanics parameter 
to predict crack growth. 
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The stable tearing behavior of thin sheets of 2024-T3 
aluminum alloy was investigated for middie crack ten- 
sion, M(T), and compact tension, C(T), specimens. 

The "surface crack-tip opening angle (CTOA), applied 
loads, crack extension, and local displacements were 
measured. A critical CTOA fracture criterion was incor- 
porated into a two-dimensional, elastic plastic finite 
element code and used to simulate the experimental 
fracture behavior. The CTOA measurements and ob- 
servations of the fracture surfaces have shown that 
large values for surface CTOA were observed for small 
crack extensions (less than the sheet thickness); sub- 
stantial tunneling of the crack was associated with 
small crack extensions; crack tunneling in the M(T) 
specimen was less than that observed in the C(T) con- 
Eee for larger crack extensions, the measured 
OA values were determined to be approximately 6 
degrees for both the M(T) and C(T) configuration; and 
for larger crack extensions, crack tunneling remained 
constant. The two-dimensional finite element predic- 
tions of fracture behavior assumed a constant critical 
CTOA value of 6 degrees and accounted for local 





crack tip constraint with a plane strain core of ele- 
ments ahead of the crack tip. The plane strain core 
extended 5 mm above the crack plane. The simula- 
tions were within +/- 4 percent of the maximum ap- 
plied load for the C(T) tests within 2 percent for the 
M(T) tests. 
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Sulfur Segregation Study of PWA 1480, NiCrAl, and 
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Some nickel based superalloys show reduced oxida- 
tion resistance from the lack of an adherent oxide layer 
during high temperature cyclic oxidation. The Segrega- 
tion of sulfur to the oxide-metal interface is believed to 
effect oxide adhesion, since low sulfur alloys exhibit 
enhanced adhesion. X ray Photoelectron Spectrosco- 
py (XPS) was combined with an in situ sample heater 
to measure sulfur segregation in NiCrAl, PWA 1480, 
and NiAl alloys. The polished samples with a 1.5 to 2.5 
nm (native) oxide were heated from 650 to 1100 C with 
hold times up to 6 hr. The sulfur concentration was 
plotted as a function of temperature versus time at 
temperature. One NiCrAl sulfur study was performed 
on the same casting used by Browning to establish a 
base line between previous Auger Electron Spectros- 
copy (AES) results and the XPS results of this study. 
Sulfur surface segregation was similar for PWA 1480 
and NiCrAi and reached a maximum of 30 at% at 800 
to 850 C. Above 900 C the sulfur surface concentration 
decreased to about 3 at% at 1100 C. These results are 
contrasted to the minimal segregation observed for 
low sulfur hyarogen annealed materials which exhibit 
improved scale adhesion. 
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52p STF34-A93129, ISBN-82-595-7672-4 

See also PB93-170777. Sponsored by Hydro Alumi- 
num A/S, Oslo (Norway). 


In the present investigation a process model has been 
developed to describe the quench sensitivity of 
AA6082 extrusions. The model is based on well-estab- 
lished principles of thermodynamics, kinetic theory 
and simple dislocation mechanics, and allows calcula- 
tion of the peak hardness following artificial aging for a 
wide range of cooling conditions. The results show 
that the peak hardness is both a function of the cooling 
rate through the critical temperature range for Beta’- 
Mg2Si precipitation and the intrinsic dispersoid density 
in the material, in agreement with general experience. 
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This report contains the results from calculations of 
free-burning AC electric arcs in argon, burning be- 
tween a tungsten electrode and a silicon melt. In order 
to calculate the arc current and arc voltage, the exter- 
nal electric circuit must be taken into consideration. 
The external circuit is modeled by an equivalent circuit 
consisting of an ideal AC voltage source, a loss resist- 
ance and an inductance. The qualitative behavior of 
the current-voltage characteristic is in agreement with 
observed characteristics, but experimental data are 
necessary in order to check whether the calculated 
power loss is reasonable. Non-symmetry was modeled 
by introducing different anode and cathode falls in the 
two half periods. An attempt at taking into account dif- 
ferent cathode current densities in the two half peri- 
ods, depending on whether the electrode or silicon 
melt is cathode, did not give satisfactory results. 
Thermionic emission was assumed in both half peri- 
ods, but this may not be the right mechanism when the 
silicon melt is cathode. The time delay of the AC arc 


compared to the DC case is modeled by a time con- 
stant. It was shown that this preset time constant must 
be in agreement with the mean ‘mechanical’ relaxation 
time in the arc in order to fulfill the energy balance. By 
updating the time constant until this is achieved, the 
time constant is eliminated as a parameter that must 
be chosen a priori. 


Plastics 
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Contract ACO2-76CH00016 
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This paper presents the outgassing rates of two com- 
mercially available multi-layer insulation (MLI) materi- 
als commonly used in cryogenic applications. Both 
Reemay Spunbonded Polyester and DuPont Double 
Aluminized Mylar (DAM) were studied for outgassing 
species and respective rates, and the total amount of 
outgassed material. Measurements were made using a 
Fixed Aperture Technique. A sample was pumped on 
through an aperture of known size with a turbomolecu- 
lar pump. Pressure vs. time was plotted for both 
Reemay and DAM, as well as the baseline system, and 
data conveniently extrapolated to (approx)1,000 hrs. A 
quadrupole residual gas analyzer was used to meas- 
ure the outgassing species. (ERA citation 18:033247) 
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Effect of Stabilization on the Recycling of Polyole- 
fins in Blow Moulding. 

L. Pecora, and R. W. Diraddo. Mar 93, 41p CTN-93- 
60820 


Extrusion blow molding experiments were conducted 
on two polyolefins to demonstrate two classes of deg- 
radation that occurs during the recycling or reprocess- 
ing of polymers. The two main degradation reactions 
that reduce product performance are chain scission 
and crosslinking. Polyethylene undergoes both chain 
scission and crosslinking, while polypropylene under- 
goes only chain scission. The degradation reactions 
cause a shift in the molecular weight distribution of the 
material in question. This material property shift gener- 
ally affects parison swell and sag. The changes in pari- 
son formation behavior manifest themselves in the 
final blow molded part. The use of appropriate stabiliz- 
ers can minimize these changes and render the final 
part acceptable. Also, the use of stabilization can allow 
an increase in the amount of recycled feedstock in the 
final product. 
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Vickers hardness measurement with the finite element 
method is simulated. Calculations were performed for 
homogeneous specimen materials and for film sys- 
tems from core material and surface film. Three dimen- 
sional and two dimensional models with finite ele- 
ments of indentation processes on the basis of differ- 
ent test body models were realized for calculation of 
mechanical reaction of laminate systems to external 
loading due to sharp test bodies. Strains and stresses 
at impact location, indentation depth in the specimen 
surface and material hardness as a function of applied 
force were calculated. Numerical results for elastic 
materials were estimated by comparison with analyti- 
cal solutions. Simulation results for elastic-plastic ma- 
terials were compared with experimental data. Rela- 
tive influence of test machine and specimen param- 
eters was discussed. Friction influence in contact area 
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between specimen and test body for sharp and round 
bodies was simulated. Material effects on indentation 
behavior was examined by variation of specimen pa- 
rameters. 
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Final Report, 20 May 1985 - 19 Nov. 1991. 

J. C. Gregory. 1991, 34p NAS 1.26:193826, NASA- 
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During the contract period, work concentrated on four 
main components. Data from the UAH silver pin hole 
camera was analyzed for determination of the mean 
Long Duration Exposure Facility (DEF) satellite atti- 
tude and stability in orbit, to include _— and yaw. 
Chemical testing performed on the AO-114 hot plate 
determined the form and locus of absorption of cos- 
mogenic beryilium-7. Reaction rates of atomic oxygen 
with Kapton and other polymeric solids integrated over 
the whole LDEF orbital lifetime were analyzed. These 
rates were compared with the JSC estimated values 
for Space Station exposures. Metal and polymer films 
or on A0114 (C-9 and C-3 plates) were also ana- 
lyzed. 
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Final Technical Report, 18 Sep. 1990 - 1 Oct. 1993. 
J. P. Wightman, and H. L. Grammer. Oct 93, 249p 
NAS 1.26:194519, NASA-CR-194519 

Contract NAG1-1186 

Original Contains Color Illustrations. 


The NASA Long Duration Exposure Facility (LDEF), a 
passive experimental satellite, was placed into low- 
Earth orbit by the Shuttle ene og in Apr. 1984. The 
LDEF spent an unprecedented 69 months in space. 
The flight and recovery of the LDEF provided a wealth 
of information on the longterm space environmental 
effects of a variety of materials exposed to the low- 
Earth orbit environment. Surface characterization of 
LDEF materials included polymers, composites, ther- 
mal control paints, and aluminum. X-ray photoelectron 
spectroscopy (XPS), Auger electron spectroscopy 
(AES), scanning electron microscopy (SEM), and con- 
tact angle analysis were used to document changes in 
both the surface composition and surface chemistry of 
these materials. Detailed XPS analysis of the polymer 
systems, such as Kapton, polyimide polysiloxane co- 
polymers, and fluorinated ethylene propylene thermal 
blankets on the backside of the LDEF revealed signifi- 
cant changes in both the surface composition and sur- 
face chemistry as a result of exposure to the low-Earth 
orbit environment. Polymer systems such as Kapton, 
polyimide polysiloxane copolymers, and polysulfone 
showed a common trend of decreasing carbon content 
and increasing oxygen content with respect to the con- 
trol sample. Carbon 1s curve fit XPS analysis of the 
composite samples, in conjunction with SEM photomi- 
crographs, revealed significant ablation of the polymer 
matrix resin to expose the carbon fibers of the com- 
posite during exposure to the space environment. Sur- 
face characterization of anodized aluminum tray 
clamps, which were located at regular intervals over 
the entire LDEF frame, provided the first results to 
evaluate the extent of contamination with respect to 
position on the LDEF. The XPS results clearly showed 
that the amount and state of both silicon and fluorine 
contamination were directly dependent upon the posi- 
tion of the tray clamp on the LDEF. 


414,573 
PAT-APPL-8-073 015/GAR PC NO3/MF A04 
National Aeronautics and Space Administration, Pasa- 
dena, CA. Pasadena Office. 

anoresin, Cyanoresin/Cellulose  Triacetate 

for Thin Film, Dielectric Capacitors. 

Patent Application. 
S. Yen, and T. R. Jow. Filed 28 May 93, 17p N94- 
15930/8 
Contract NAS7-918 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


Non-brittle dielectric films are formed by blending a 
anoresin such as cyanoethyl, hydroxyethy! cellulose 
(CRE) with a compatible, more crystalline resin such 
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as cellulose triacetate. The electrical breakdown 
strength of the blend is increased by orienting the films 
by uniaxial or biaxial stretching. Blends of molecu- 
lar weight CRE with high molecular weight cyanoethy! 
cellulose (CRC) provide films with high dielectric con- 
stants. 


414,574 

PB94-124336/GAR PC E05/MF E05 
National Physical Lab., Teddington (England). Div. of 
Electrical Science. 

Temperature Dependence of the Far infrared Opti- 
cai Constants of Polyethylene. 

J. R. Birch, and K. F. Ping. c1993, 34p NPL-DES-128 


The optical constants of low density polyethylene in 
the spectral region from 30 to 120 cm(-1) have been 
ss Some 3 a number of temperatures by the tech- 
ors, dispersive Fourier transform spectroscopy 

S). The temperatures ranged from 6 to 293 K. 
tne results of these studies are presented in both 
graphical and tabular form. (Copyright (c) Crown Pub- 
lishers 1993.) 


414,575 
PB94-124849/GAR PC E05/MF E05 
National Physical Lab., Teddington (England). Div. of 


Materials ee 

Measurement and Modelling of Bolted Joint Stress 
Relaxation in Plastics. 

A. Cook, D. Dawson, and B. C. Duncan. Jul 93, 49p 
DMM(A)-109 


Loss of joint integrity caused by viscoelastic stress re- 
laxation limits the service life of plastic components 
bolted to dissimilar materiais. A technique, incorporat- 
ing an integral load cell, to measure the stress relax- 
ation properties of bolted polymer components over 
extended time periods at aoe. of up to 150 C 
has been . Models have been developed to 
extrapolate the measured stress relaxation, thus pro- 
viding an estimate of the service life. At elevated tem- 
peratures isothermal shrinkage of the polymer can 
have a significant impact on the load, contrary to what 
was believed previously. Phenolic thermostat housings 
undergoing the standard post-cure (seven hours at 
170 C) should have service lives of 3 years at operat- 
ing temperatures of up to 100 C. 


PC NO1/MF NO1 


(Latest citations 
File with Exem- 


414,576 
PB94-852605/GAR 
NERAC, Inc., Tolland, CT. 


Polycarbonate 
from the U.S. Patent 
piety Claims). 
ished Search®. 
Oct 93, 144 citations minimum 
Updated with each order. Supersedes PB86-868981. 
Sponsored in part ve National Technical Information 
Service, Springfi 


The bibliography contains citations of selected patents 
concerning descriptions of specific polycarbonate 
compositions and their product applications. Molding 
compositions with superior physical properties, and 
applications in the production of molded films and 
sheets are presented. Citations specifically 
to flame-retardant compositions are excluded. (Con- 
tains a minimum of 144 citations and includes a sub- 
ject term index and title list.) 


414,577 
PB94-859824/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

Polymer Radiation Curing: Epoxies, ensin, Flu- 
orocarbons, and Silicones. a from 
the NTIS Bibliographic Database). 

Published Search®). 

Dec 93, 239 citations minimum 

Updated with each order. Supersedes PB93-891281. 
Sponsored in part by National Technical information 
Service, Springfield, VA. 


The bibliography contains citations concerning the 
ee ee ee 
resins, phenolics, fluorocarbons, silicones. 
Gamma, ultraviolet, and infrared radiation curing are 
emphasized. Techniques of polymer crosslinking by 
microwave, laser, vacuum irradiation, and ionization 
are examined. Citations also discuss the influence of 
radiation curing on mechanical, electrical, and chemi- 
cal properties of the polymers. (Contains a minimum of 
af ee 
itle list. 
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414,578 


GAR 
NERAC, Inc., Tolland, CT. 
Impact Modifiers for Polymers . (Latest citations 
from the U.S. Patent Bibliographic File with Exem- 
Claims). 
Search®. 
Dec 93, 250 citations 
Updated with each order. PB93-859262. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


PC NO1/MF NO1 


The bibliography contains citations of selected patents 
for blends and compositions used to improve the 


tion is given to elastomers. (Contains 250 citations and 
includes a subject term index and title list.) 


PC NO1/MF NO1 
NERAC, Inc., a A CT. 
Radiation 


citations from the US. patent Bionograpnic 
<r ~ deem 
Published Sear 
Dec 93, 250 citations 


Updated with each order. PB93-863165. 


Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations of selected patents 

the processes and formulations sensitive 

iation curing in polyester resins. Electron beam 

and ultraviolet radiation are Polymer 

wave radiation 

is also included. The 

ications in paints coat- 

ings, lacquers, printing inks, laminates, photoresists, 

and other substrates. (Contains 250 citations and in- 
cludes a subject term index and title list.) 


414,580 
/GAR PC NO1/MF NO1 
NERAC, eae Tolland, CT. 


Polymer Water Swelling: Surface Latest 

eee : ). 

Dec 93, 250 citations 

Updated with each order. Supersedes PB93-864866. 

} nena in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations concerning water 
absorbent properties of polymeric surface coatings, 
with on polymeric resins. Applications in 
wallpaper, , seals, and antifouling paints are dis- 
cussed evaluated. Citations of selected patents 
are included. (Contains 250 citations and includes a 
subject term index and title list.) 


414,581 
PB94-860939/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 


Inorganic . (Latest citations from the Ei 

Compendex* database). 

Published Search®. 

Dec 93, 250 citations 

Updated with each order. PB93-868511. 

Sponsored in part by National Technical information 
Service, Springfield, VA. 


The bibliography contains citations concerning inor- 
polymers which are based on ’ 


includes a subject term index and title list.) 


414,582 
/GAR PC NO1/MF NO1 

NERAC, Inc., Tolland, CT. 
Carbon Black in Elastomers. (Latest citations from 
the Ei *Pius database). 
Amy . 
Dec 93 

Updated with each order. Supersedes PB93-868750. 
wen de in part ~ a Technical Information 
Service, Springfield, V 


The bibliography contains citations concerning the use 
of carbon black in elastomers. The effects of carbon 
black on shrinkage and the physical and chemical 
properties of a variety of formulations with elastomers 
are discussed. Reinforcing qualities, mixing problems, 
carbon black variations, and applications are included. 
(Contains 250 citations and includes a subject term 
index and title list.) 


Refractory Metals & Alloys 


414,583 
DE93019169/GAR PC A02/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 

and potential of high-temperature nio- 


S. M. Bruemmer, J. L. Brimhall, C. H. Henager, and 
J. P. Hirth. Dec 92, 6p PNL-SA-21290, CONF- 
921101-137 

Contract ACO6-76RL01830 

Materials Research Society fall meeting (16th), 
Boston, MA (United States), 30 Nov - 5 Dec 1992. 
Sponsored by Department of Energy, Washington, DC. 


Recent research on the low- and high-temperature 
properties of two beryllium-niobium intermetallic com- 
pounds, Be(sub |2)Nb and Be(sub |7)Nb(sub 2), is re- 
viewed and discussed. Strength (bend and compres- 
sion), hardness and fracture toughness has been 
mapped as a function of test temperature up to 1200C. 
Results for hot-isostatically-pressed Be(sub 12)Nb and 
Be(sub !7)Nb(sub 2) are highlighted illustrating the po- 
tential for reasonable stre: at both low and high 
temperatures. Limitations for structural use of the ber- 
yllides are identified and discussed including low-tem- 
perature toughness, intermediate-temperature embrit- 
tlement, high-temperature creep strength and com- 
posite compatability. 


Solvents, Cleaners, & Abrasives 


414,584 

PAT-APPL-8-073 019/GAR PC NO3/MF A04 
National Aeronautics and Space Administration, Pasa- 
dena, CA. Pasadena Office. 

Selective Formation of Porous Silicon. 

Patent Application. 

J. Fathauer. Filed 7 Jun 93, 16p N94-15960/5 
Contract NAS7-918 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A pattern of porous silicon is produced in the surface 
of a silicon substrate by forming a pattern of crystal 
defects in said surface, preferably by applying an ion 
milling beam through openings in a photoresist layer to 
the surface, and then e: ing said surface to a stain 
etchant, such as HF:HNO3:H20. The defected crystal 
will preferentially etch to form a pattern of porous sili- 
con. When the amorphous content of the porous sili- 
con exceeds 70 percent, the porous silicon pattern 
emits visible light at room temperature. 


Wood & Paper Products 


414,585 
PB94-120755/GAR PC A03/MF A01 
—_— Forest Experiment Station, Asheville, 


Southern Pulpwood Production, 1991. 

Forest Service resource bulletin. 

M. Howell. Jun 93, 31p FSRB-SE-137 

See also report for 1990, PB93-174191. Prepared in 
cooperation with American Pulpwood Association, 
Washington, DC. 

In 1991, Southern pulpwood production climbed 1 per- 
cent, to 65.08 million cords. Roundwood production in- 
creased 2 percent to 46.6 million cords, and wood resi- 
due production fell 5 percent to 18.4 million cords. One 





new pulpmill began operating in the region. Pulping ca- 
pacity of the 104 southern pulpmills was 133,331 tons 
per day. 


414,586 

PB94-861143/GAR PC NO1/MF NO1 

NERAC, Inc., Tolland, CT. 

Kenaf: Alternate Fiber for Pulp and Paper. (Latest 

citations from the Paper and Board, Printing, and 

be Industries Research Associations Data- 
se). 

Published Search®). 

Dec 93, 247 citations minimum 

Sponsored in part by National Technical Information 

Service, Springfield, VA. 


The bibliography contains citations concerning the use 
of kenaf (hibiscus cannabinus) as a fiber source in 
pulping and papermaking. Topics include pulping proc- 
esses, properties of the pulps obtained, and the prop- 
erties of the papers made from these pulps. The 
wastes produced in the pulping and use of these 
fibers, economic considerations, and discussion of the 
cultivation of kenaf are covered. (Contains a minimum 
of 247 citations and includes a subject term index and 
title list.) 


MATHEMATICAL 
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414, 

0E$3019404/GAR PC A02/MF A01 
Stanford Univ., CA. Systems Optimization Lab. 
Numerical stability of quasi-definite systems. 

P. E. Gill, J. R. Shinnerl, and M. A. Sandee. Jun 93, 
9p SOL- 93-4 

Contract FG03-92ER25117, Grant DDM-9204208 
Sponsored by Department of Energy, Washington, DC 


The authors discuss the solution of sparse linear equa- 
tions Kd = r, where K is a symmetric and specially 
structured indefinite matrix that often arises in numeri- 
cal optimization. For such K, the indefinite factorization 
K = LDL(sup T) is known to exist in exact arithmetic 
with 1 (times) 1 pivots and no row or column inter- 
changes. It is shown that the stability of the LDL(sup T) 
factorization of this matrix is naturally connected with 
the stability of the LDM(sup T) factorization of a closely 
related unsymmetric positive-definite matrix. 

tions are given that allow the stable numerical solution 
of this system by Gaussian elimination without row and 
column interchanges. (ERA citation 18:034684) 


414,588 

N94-13828/6/GAR PC A02/MF A01 
Texas Univ., Brownsville. Dept. of Mathematics. 
Exploiting Structure: Introduction and Motivation. 
Semiannual Status Report, 1 Mar. - 31 Aug. 1993. 

Z. L. Xu. 3 Sep 93, 10p NAS 1.26:194199, NASA- 
CR-194199 

Contract NAG5-2210 


Research activities performed during the period of 29 
June 1993 through 31 Aug. 1993 are summarized. The 
Robust Stability of Systems where transfer function or 
characteristic polynomial are multilinear affine func- 
tions of parameters of interest in two directions, Algo- 
rithmic and Theoretical, was developed. In the algorith- 
mic direction, a new approach that reduces the com- 
putational burden of checking the robust stability of the 
system with multilinear uncertainty is found. This tech- 
nique is called ‘Stability by linear process.’ In fact, the 
‘Stability by linear process’ described gives an algo- 
rithm. In analysis, we obtained a robustness criterion 
for the family of polynomials with coefficients _ a 
linear affine function in the coefficient space and 

tained the result for the robust stability of Pete 
families of polynomials with complex coefficients also 

We obtained the limited results for SPR design and we 
provide a framework for solving ACS. Finally, copies of 
the outline of our results are provided in the appendix. 
Also, there is ain administration issue in the appendix. 


MATHEMATICAL SCIENCES 
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414,589 
N94-13922/7/GAR PC A03/MF A01 
Research Inst. for Advanced Computer Science, Mof- 


fett Field, CA. 
of Galerkin Methods for Hyper- 


Ibvp. 

- Gottlieb, B. Gustafsson, P. Olsson, and B. Strand. 
93, 22p oon 1.26:194293, RIACS-TR-93-07, 

N -CR-19429: 

Contracts NAS? 13721, AF-AFOSR-0090-93 


Finite element Galerkin methods for periodic first order 
hyperbolic equations exhibit superconvergence on uni- 
form grids at the nodes, i.e., there is an error estimate 
O(h(sup 2r)) instead of the expected approximation 
order O(h(sup r)). It will be shown that no matter how 
the approximating subspace S(sup h) is chosen, the 
superconvergence property is lost if there are charac- 
teristics leaving the domain. The implications of this 
result when constructing compact implicit difference 
schemes is also discussed. 


414,590 

N94-14002/7/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Some of External Spectral Factors and the 


Inequality. 
A _— cOct 92, 15p CWI-BS-R9227, ETN-93- 
1 
Sponsored in Part by Cnr, and NATO. 


The geometric structure of the spectral factors of a 
jae es spectral density is studied. It is shown that these 
actors can be associated to a set of invariant sub- 
spaces, and the manifold structure of this set is exhibit- 
ed, providing also an explicit parametrization for it. 
Some connection with the set of solutions to the Ric- 
cati inequality is also made. 


414,591 

N94-14003/5/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Differential Structure of Matrix-Valued Rational 
Inner Functions. 


q y, L. Baratchart, and A. Gombani. cOct 92, 
43p CWI-BS-R9228, ETN-93-94159 
Sponsored in Part by NATO. 


The set \(sup P)isub n) of p by p complex matrix valued 
rational inner functions of fixed McMillan degree is 
considered. This set is shown to have a smooth mani- 
fold structure, and two atlases for it are exhibited; one 
is based on realization theory and exhibits (sub p)(sub 
n) as the product of the manifold of equivalence class- 
es of observable pairs and the unitary group U(p); the 
second studies |(sub p)(sub n) as transfer functions 
and rests on Schur parameters. Similar results are ob- 
tained for the real valued functions. 


414,592 

N94-14150/4/GAR PC A03/MF A01 
Technische Univ., Delft (Netherlands). Faculty of 
Technical Mathematics and Informatics. 

Difference Equation for Generalizations of Char- 


lier Polynomials. 
H. Bavinck, and R. Koekoek. c1992, 13p REPT-92- 
101, ETN-93-94290 


A set of polynomials which are orthogonal with respect 
to the classical discrete weight function of the Charlier 
polynomials at which an extra point mass at x = 0 is 
added is obtained. A difference operator of infinite 
order for which these new discrete orthogonal polyno- 
mials are eigenfunctions is constructed. 


414,593 

PB94-123296/GAR PC A03/MF A01 
Technische Univ. Delft (Netherlands). Faculty of Tech- 
nical Mathematics and Informatics. 

Topological Conditions for the Existence of Invar- 
iant Measures for Unimodal 

H. Bruin. c1992, 23p REPT-92-87 


We present a class of S-unimodal maps having an in- 
variant measure which is absolutely continuous with 
respect to Li measure. This measure can often 
be proved to be finite. We given an example of a map 
which has such a finite measure and for which the 
liminf of the derivatives of the iterates of the map in the 
critical value is finite. It will be shown that all topologi- 
cally ee non-flat S-unimodal maps have these 

same properties. (Copyright (c) 1992 by a of 
Technical Mathematics and Informatics, Delft, 
Netherlands.) 


414,598 


414,594 


PB94-124369/GAR PC A05/MF A01 


Institut des Hautes Etudes Scientifiques, Bures-sur- 
Yvette (France). 
A 


of Algebraic Cycies. 
H. B. Lawson. Aug 93, 93p IHES/M-93/46 
aes by National Science Foundation, Washing- 
ton, DC. 


In this article we review a recent body of work which is 
concerned with the structure of the spaces of algebra- 
ic cycles on an algebraic variety. Contents: Algebraic 
Cycles; Su: sion and Join; Cycles on P(sup n) and 
Classifyi oe The Functor L(sub *)H(sub *); The 
Functor L(sup *)H(sup *) (Morphic Cohomology); Dual- 
ity. 


414,595 

PB94-124377/GAR PC A03/MF A01 
Institut des Hautes Etudes Scientifiques, Bures-sur- 
Yvette (France). 

Lyapunov Exponents for Some Quasi-Periodic Co- 


cy 
L. S. Young. Aug 93, 31p IHES/M-93/42 

Sponges by National Science Foundation, Washing- 
ton, DC. 


We consider SL(2,R)-valued cocycies over rotations of 
the circle and prove that they are likely to have Lya- 
punov exponents approx equal to + or - log lambda if 
the norms of all of the matrices are approx equal to 
lambda. This is proved for lambda sufficiently large. 
The ubiquity of elliptic behavior is also observed. 


414,596 

PB94-124385/GAR PC A03/MF A01 
Institut des Hautes Etudes Scientifiques, Bures-sur- 
Yvette (France). 

Estimates for Cone Multipliers. 

J. Bourgain. Sep 93, 21p IHES/M-93/52 


In this paper we develop a technique to improve on 
Mockenhaupt’s 1/16 result for the boundedness on 
L(sup 4)(R(sup 3)) of cone multipliers. 


414,597 

PB94-124393/GAR PC A04/MF A01 
Institut des Hautes Etudes Scientifiques, Bures-sur- 
Yvette (France). 

Poisson-Lie Group of Pseudodifferential Symbols. 
B. Khesin, and |. Zakharevich. Sep 93, 69p IHES/M- 

93/53 

See also PB93-117737. 


We introduce a Lie bialgebra structure on the central 
extension of the Lie algebra of differential operators on 
the line and the circle (with scalar or matrix coeffi- 
cients). This defines a Poisson-Lie structure on the 
dual group of pseudodifferential symbols of an arbi- 
trary real (or complex) order. We show that the usual 
(second) Benney, GL(sub n)-KdV (or GL(sub n)-Adier- 
Gelfand-Dickey) and KP Poisson structures are natu- 
rally realized as restrictions of this Poisson structure to 
submanifolds of this ‘universal’ Poisson-Lie group. 
Moreover, the reduced (= SL(sub n)) versions of 
these manifolds (or W(sub n)-algebras in physical ter- 
minology) can be viewed as certain subspaces of the 
quotient of this Poisson-Lie group by the dressing 
action of the group of functions on the circle (or as a 
result of a Poisson reduction). Finally we define an infi- 
nite set of commuting functions on this Poisson-Lie 
group that give the standard families of Hamiltonians 
when restricted to the submanifolds mentioned above. 
The Poisson structure and Hamiltonians on the whole 
group interpolate between the Poisson structures and 
Hamiltonians of Benney, KP and KdV flows. We also 
discuss the geometrical ae W(sub infinity) as 
a limit of Poisson algebras W(sub epsilon) when epsi- 
lon -> 0. 


414,598 

PB94-124971/GAR PC A03/MF A01 
Consiglio Nazionale delle Ricerche, Milan (Italy). Ist. 
per le Applicazioni della Matematica e dell’Informatica. 
Fixed-Point-Free Permutation Properties’ in 


Groups and Semigroups. 
J. Justin, B. Piochi, and G. Pirillo. Dec 90, 34p IAMI- 
90.19 


We say that a semigroup S is (fixed-point-free, for 
short f.p.f.) permutable, if, for some integer n and for 
every x(sub 1),...,.x(sub n) in S, there exists a non-trivial 
(fixed-point-free) permutation sigma on (1,...,n), such 
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that: x(sub 1),....x(sub n) = x(sub sigma(1)),...,.x(sub 
sigma(n)). In this paper we present the results of a sys- 
tematical study of fixed-point-free permutation, point- 
ing out the main differences from the well-known per- 
mutation property for semigroups and groups. To 
supply an interesting example, we study into details 
the f.p.f. permutation property in dihedral groups. 


PC A03/MF A01 
Technische Univ. Delft (Netherlands). Faculty of Tech- 
nical Mathematics and Informatics. 
Robustness of a Multiple Semi-Coarsened Grid 


Method. 
C. W. Oosteriee, and P. Wesseling. c1993, 16p 
REPT-93-51 


The robustness of a non-standard multigrid method 
called Multiple Semi-coarsened Grids (MSG) is investi- 
gated. The smoother is a damped point-Jacobi relax- 
ation method. Three different coarse grid correction 
strategies are implemented and compared. Robust- 
ness is investigated by solving the rotated anisotropic 
diffusion equation and the convection diffusion equa- 
tion. (Copyright (c) 1993 by Faculty of Technical Math- 
ematics and Informatics, Delft, The Netherlands.) 


414,600 
PB94-125333/GAR 
Groningen Rijksuniversiteit (Netherlands). 
Mathematics. 

Chebyshev-Markov Rational Functions over Sev- 
eral Intervals. 

A. L. Lukashov. 6 May 93, 199 W9312 


No abstract availabie. 


PC A03/MF A01 
Dept. of 


414,601 

PB94-125358/GAR PC A03/MF A01 
Groningen Rijksuniversiteit (Netherlands). Dept. of 
Mathematics. 

Grid-t it Convergence Based on Precon- 
ditioning Techniques. 

A. van der Ploeg, E. F. F. Botta, and F. W. Wubs. 
1994, 35p W9310 


A preconditioning technique is described which shows 
grid-independent convergence when combined with 
any conjugate gradient-like method. This technique is 
relatively easy to implement. Only an incomplete LU- 
decomposition of A has to be made. Essential in the 
method is the choice of a drop tolerance controlling 
the size of R = A - LU and the ordering of the un- 
knowns. The ordering is similar to that in multigrid ap- 
proaches and makes it possible to construct an incom- 
plete LU-decomposition which can be used in eliminat- 
ing effectively both high- and low-frequency errors. For 
model probiems, an expression for the drop tolerance 
has been derived such that the condition number of 
the preconditioned matrix does not depend on the di- 
mension of the system. Similar expressions for less 
trivial problems seem to be possible. The method is 
tested on a variety of well-known elliptic test problems 
described in the literature. These include strongly vary- 
ing coefficients, advective terms and grid refinement. 
In ali cases, the method is much cheaper than stand- 
ard ICCG. 


414,602 

PB94-125408/GAR PC A03/MF A01 
Groningen Rijksuniversiteit (Netherlands). Dept. of 
Mathematics. 

Bifurcation Sequences at 1:4 Resonance: An iIn- 
ventory. 

B. Krauskopf. 1994, 30p W9308 


The problem of 1:4 resonance of a closed orbit of a 
vector field in R(sup 3) leads to the study of the Z(sub 
4)-equivariant planar vector field, in complex notation, 
z dot = e(sup i(alpha))z + Az(absolute value of z)(sup 
2) + (z bar)(sup 3), where A is a member of C and 
alpha is a member of R are parameters. This system 
has been studied in other papers. The parameter A- 
plane is divided in at least 48 different regions with top- 
ologically different bifurcation sequences under varia- 
tion of the parameter alpha. We present an inventory 
of computer generated pictures of the bifurcation se- 
quences. In contrast to sketches, the pictures show 
the physical appearance of the system. For example, 
some limit cycles are square-shaped and some 
saddle-node bifurcations are cusp-like. The k 

of these interesting features can stimulate further re- 
search. They are discussed along with the problems of 
the computation. 
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414,603 

PB94-126455/GAR PC A03/MF A01 
Technische Univ. Delft (Netherlands). Faculty of Tech- 
nical Mathematics and Informatics. 

Symmetric and Asymmetric Diophantine Approxi- 
mation by Continued Fractions. 

C. Kraaikamp. c1992, 28p REPT-92-88 


Let (P(sub n)/Q(sub n))n = or > 0 be the sequence of 
regular continued fraction convergents of the real irra- 
tional number x. Define the approximation constants 
d(sub n), n = or > O by d(sub n) = d(sub n)(x) := 
Q(sub n+ 1) absolute value of (Q(sub n)x - P(sub n)), n 
= or > 0. In this paper the distribution for almost all x 
of the sequences (d(sub n-1), d(sub n))n = or > 1 and 
(d(sub n-1), d(sub n), d(sub n+1))n = or > 1 is dis- 
cussed. Furthermore, two recent theorems by Jing- 
cheng Tong concerning arithmetical properties of the 
d(sub n)’s are generalized. (Copyright (c) 1992 by Fac- 

ulty of Technical Mathematics and Informatics, Delft, 
The Netherlands.) 


Operations Research 


414,604 
DE93040137/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

A ing the INN model to the MaxClique probiem. 
T. Grossman. 1993, 13p LA-UR-93-3082, CONF- 
9310154-1 

Contract W-7405-ENG-36 

Dimacs challenge conference (2nd), New Brunswick, 
NJ (United States), 11-13 Oct 1993. Sponsored by De- 
partment of Energy, Washington, DC. 


Max-Clique is the problem of finding the largest clique 
in a given graph. It is not only NP-hard, but, as recent 
results t, even hard to approximate. Neverthe- 
less it is still very important to develop and test practi- 
cal algorithms that will find approximate solutions for 
the maximum clique problem on various graphs stem- 
ming from numerous applications. Indeed, many differ- 
ent types of algorithmic approaches are applied to that 
problem. Several neural networks and related algo- 
rithms were applied recently to combinatorial optimiza- 
tion problems in general and to the Max-Clique prob- 
lem in particular. These neural nets are dynamical 
system which minimize a cost (or computational 
“energy”) function that represents the optimization 
problem, the Max-Clique in our case. Therefore they all 
belong to the class of integer programming —_—_ 
surveyed in the Pardalos and Xue review. 

presented here is a it and improvement of 
a neural network algorithm that was introduced recent- 
ly. In the previous work, we have considered two Hop- 
field type neural networks, the INN and the HcN, and 
their application to the max-clique problem. In this 
paper, | concentrate on the INN network and present 
an improved version of the t-A algorithm that was intro- 
duced in. The rest of this paper is organized as follows: 
in section 2, | describe the INN model and how it impie- 
ments a given graph. In section 3, it is characterized in 
terms of graph theory. In particular, the stable states of 
the network are mapped to the maximal cliques of its 
underling graph. In section 4, | present the t-Annealing 
algorithm and an improved version of it, the Adaptive t- 
Annealing. Several experiments done with these algo- 
rithms on benchmark graphs are reported in section 5, 
and the efficiency of the new algorithm is demonstrat- 
ed. | conclude with a short discussion. 


414,605 

N94-14005/0/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Stochastic Scheduling Games with Markov Deci- 
sion Arrival Processes. 

E. Altman, and G. Koole. cNov 92, 14p CWI-BS- 
R9231, ETN-93-94162 

Sponsored by the Commission of the European Com- 
munities. 

The dependent arrival processes MDAP (Markov Deci- 
sion Arrival Processes) were introduced by Hordijk and 
Koole to model special arrival processes into con- 
trolled queueing networks. These were applied to 
solve control Se eget with several controllers having 
a common objective, where the output from one con- 
trolled network is fed into a second one. In case that 
objectives of the controllers are different, one may 
choose a min-max (worst case) approach where typi- 


cally a controller tries to obtain the best performance 
under the worst possible (unknown) strategies of the 
other controllers. In this study MDAP is used to model 
such situations or situations of control in an unknown 
environment. This approach is applied to several 
scheduling problems, including scheduling of custom- 
ers and scheduling of servers. Different information 
patterns including delayed information are considered. 
For ali these models several structural results of the 
optimal policies are obtained. 


414,606 

N94-14361/7/GAR PC A03/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Stochastic Bounds for a Polling System. 

O. J. Boxma, and M. Kelbert. cNov 92, 15p CWI-BS- 
R9230, ETN-93-94161 

Sponsored in Part by the Commission of the European 
Communities. 


Two queueing systems are considered: a symmetric 
polling system with gated service at all N queues and 
with switchover times, and a single server single queue 
model with one arrival stream of ordinary customers 
and N additional permanently present customers. It is 
assumed that the combined arrival process at the 
queues of the polling system coincides with the arrival 
process of the ordinary customers in the single queue 
model, and that the service time and switchover time 
distributions of the polling mode coincide with the serv- 
ice time distributions of the ordinary and permanent 
customers, respectively, in the single queue model. A 
complete equivalence between both models is accom- 
plished by the following queue insertion of arriving cus- 
tomers. In the single queue model, an arriving ordinary 
customer occupies with probability p(sub i) a position 
at the end of the queue section behind the i-th perma- 
nent customer, i = 1,...,N. In the cyclic polling model, 
an arriving customer with probability p(sub i) joins the 
end of the i-th queue to be visited by the server, meas- 
ured from its present position. For the single queue 
model it is proved that, if two queue insertion distribu- 
tions (p(sub i), i = 1, ..., N) and (q(sub i), i = 1,...,N) are 
stochastically ordered, then also the workload and 
queue length distribution in the corresponding two 
single queue versions are stochastically ordered. This 
immediately leads to equivalent stochastic orderings in 

ing models. The single queue model with Poisson 
arrivals and p(sub 1) = 1 is studied in detail. 


414,607 
N94-14813/7/GAR PC A09/MF AO02 
Grenoble-1 Univ. (France). Lab. Artemis. 
mes Robustes en Optimisation Non Con- 
vexe. Codes et Simulations Numeriques en Grande 
Dimension (Robust Non Convex Optimization Al- 
: Codes and Numerical Simulation of 
Scale). 
Ph.D. Thesis. 
A. Chine. 1991, 177p ETN-93-94354 
Text in French. 


Some non-convex optimization algorithms, the imple- 
mentation of codes devoted to industrial application, 
and numerical simulations of concrete probiems of 
large scale were studied. Quadratic problems (convex 
or not convex) with linear or quadratic constraints as 
well as constrained or unconstrained trust region 
methods to minimize a smooth function were studied. 
The non-convex optimization (classification, duality, 
stability and subgradient algorithms) were addressed. 
Numerical simulations of large scale concrete prob- 
lems are presented and discussed. 


414,608 

N94-15695/7/GAR PC A03/MF A01 
Institut National de Recherche en informatique et en 
Automatique, Valbonne (France). 

Stochastic Scheduling in in-Forest Networks. 

Z. Liu, and D. Towsley. Jul 92, 36p INRIA-RR-1719, 
ETN-93-94430 

Contract NSF ASC-88-02764 


The extremal properties of several scheduling policies 
in a queueing network consisting of multiserver queues 
where the topology is that of an in-forest are studied. 
Associated with each customer is a due date. It is as- 
sumed that service times at the different queues form 
mutually independent sequences of independent and 
identically distributed random variables independent of 
the arrival times and due dates. Furthermore, the net- 
work is assumed to consist of a mixture of nodes, 
some of which only permit non-preemptive service 
policies whereas the others permit preemptive resume 





policies. in the case of nonpreemptive queues, service 
times may be generally distributed provided there is 
only one server; otherwise the service times are re- 
quired to be increased in likelihood ratio. In the case of 
preemptive queues, service times are restricted to be 
exponentially distributed random variables. Using sto- 
chastic majorization and a partial order on permuta- 
tions, it is established that, the class of work conserv- 
ing service policies, the Smallest Due Date (SDD) and 
Largest Due Date (LDD) policies minimize and maxi- 
mize, respectively, the vector of the customer laten- 
esses of the first ‘n’ customers in the sense of the 
Schur-convex order. From this, it is concluded that the 
First Come First Serve (FCFS) and Last Come First 
Serve (LCFS) policies minimize and maximize, respec- 
tively, the vector of the response times of the first n 
customers in the sense of the Schur-convex order. If 
due dates are only known stochastically, then it is es- 
tablished that the stochastic SDD and the stochastic 
LDD policies minimize and maximize the vector of la- 
tenesses according to a weaker ordering. It is shown 
that the FCFS and LCFS policies minimize and maxi- 
mize, respectively, the vector of customer end-to-end 
delays in the sense of the strong stochastic order. 
When idling policies are under consideration, the 
FCFS policy is shown to be optimal for various per- 
formance metrics in the case that all queues permit 
preemptive resume policies and all service times are 
exponentially distributed. Extensions of these results 
to the stationary regime are also given. 


414,609 

PB94-125382/GAR PC A03/MF A01 
Technische Univ. Delft (Netherlands). Faculty of Tech- 
nical Mathematics and Informatics. 

rs Approach to Integer Programming. Part 


é Dang, and H. van Maaren. 1993, 29p REPT-93-47 
See also PB93-224392. 


We propose an algorithm to compute an integral point 
in a polytope. It is based on an integer labelling and a 
triangulation of R(sup n). The algorithm is able to gen- 
erate a sequence of adjacent simplices of varying di- 
mension along each of n + 1 rays having the same 
end point, each of which passes through a vertex of 
the polytope. Numerical tests show the efficiency of 
the algorithm. (Copyright (c) 1993 by Faculty of Tech- 
nical Mathematics and Informatics, Delft, The Nether- 
lands.) 


414,610 

PB94-126463/GAR PC A03/MF A01 
Technische Univ. Delft (Netherlands). Faculty of Tech- 
nical Mathematics and Informatics. 

Unifying Investigation of Interior-Point Methods 
for Convex Programming 

D. den Hertog, F. Jarre, C. Roos, and T. Teriaky. 
c1992, 20p REPT-92-89 

See also AD-A239 457. 


In the recent past a number of papers were written that 
present low complexity interior-point methods for dif- 
ferent classes of convex programs. The | of this 
article is to show that the logarithmic barrier function 
associated with these programs is self-concordant, 
and that the analyses of interior-point methods for 
these programs can thus be reduced to the analysis of 
interior-point methods with self-concordant barrier 
functions. (Copyright (c) 1993 by Faculty of Technical 
Mathematics and Informatics, Delft, The Netherlands.) 
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414,611 

DE93018105/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Uncertainty versus interindividual vee th 

K. T. Bogen. Apr 93, 12p UCRL-JC-113547, NF- 
9304125-2 

Contract W-7405-ENG-48 

Environmental Protection Agency (EPA) : 
Charlottesville, VA (United States), 19-21 Apr 1993. 
Sponsored by Department of Energy, Washington, DC. 


Distinct treatment of uncertainty and interindividual 
variability in variates used to model risk ensures that 
quantitative assessments of these attributes in mod- 
eled risk are maximally relevant to potential regulatory 
concerns. For example, such a distinction is required 
for quantitative characterization of uncertainty in popu- 


lation risk or in individual risk. Yet, most quantitative 

uncertainty analyses undertaken as part of environ- 
mental health risk assessments have failed to system- 
atically maintain this distinction among modeled dis- 
tributed input variates, and so have had limited rel- 
evance to reasonable concerns that regulators may 
have about how uncertainty and variability ought to 
relate to risk acceptability. The distinction is of course 
impossible if quantitative treatment of distributed input 
variates is rejected in favor of using single-point esti- 
mates due to the perceived impracticality of complex 
Monte Carlo analyses that might erroneously be 
thought of as being necessarily involved. Here, some 
practical methods are presented that facilitate imple- 
mentation of the analytic framework for uncertainty 
and variability proposed by Bogen and Spear. Two 
types of methodology are discussed: one that facili- 
tates the distinction between uncertainty and variability 
per se, and another that may be used to simplify quan- 
titative analysis of distributed inputs representing 
either uncertainty or variability. A simple and a com- 
plex form for modeled increased risk are presented 
and then used to illustrate methods facilitating the dis- 
tinction between uncertainty and variability in refer- 
ence to characterization of both population and indi- 
vidual risk. Finally, a simple form of discrete probability 
calculus is proposed as an easily implemented, practi- 
cal alternative to Monte-Carlo based procedures to 
quantitative integration of uncertainty and variability in 
risk assessment. 


414,612 

N94-13677/7/GAR PC A02/MF A01 
Mathematisch Centrum, Amsterdam (Netherlands). 
Stochastic Realization of Finite-Valued 

and Primes in the Positive Matrices. 

G. Picci, and J. H. Vanschuppen. cOct 92, 10p CWI- 
BS-R9222, ETN-93-94153 

Repr. From Recent Advances in Mathematical Theory 
of Systems, Control, Networks, and Signal Processing 
2: Proceedings of the International Symposium Mtns- 
1991, (Tokyo, Japan, Mita Press), 1992 p 227-232. 
Presented at the International Symposium Mtns-1991, 
Tokyo, Japan, 1991. 


A study aimed at showing that the stochastic realiza- 
tion problem of finite valued processes reduces to the 
problem of factorization of positive matrices is present- 
ed. The stochastic realization problem of finite valued 
processes asks for the classification of all minimal 
finite stochastic systems such that the output process 
of such a system equals a given process in distribution. 
This problem is motivated by the use of stochastic 
models in signal processing, communication, and con- 
trol. The problem of characterizing the minimal number 
of states in this problem leads to a factorization prob- 
lem for positive matrices and hence to the study of 
positive linear algebra. The results are a characteriza- 
tion of primes in the positive matrices and examples of 
such primes. 


414,613 

N94-13848/4/GAR PC A03/MF A01 
National Defence Headquarters, Ottawa (Ontario). Di- 
rectorate of Mathematics and Statistics. 

Statistical Analysis of the M Rankings Problem: 
Kendall's ee one the Grouping Estimate 
Method Based on Scores. 

T. A. Vu. yh 44p DSIS-93-00139, DMS-RN-4- 
92, CTN-93-60785 


The statistical analysis of the theory of ranks has been 
developed extensively over the past fifty years. This 
subject considers the relationship between the rank- 
ings that a group of m judges assigns to a set of n 
objects. Kendall’s contributions to the m rankings 
problem are considered. These include the formulae of 
the correlation coefficient between two rankings, the 
coefficient of Concordance W among judges, and sig- 
nificance tests of W as well as the best estimate based 
on the order of the sums of natural number ranks for 
each object. Based on the concept of normal scores 
and order statistics, a new procedure to find the best 
estimate is developed in which groups of objects which 
should be ranked the same are formed, based on the 
test of consecutive order statistics of normal score 
ranks’ sums for each object after sorting in ascending 
order. Computer program listings for performing vari- 
ous ranking calculations are appended. 


414,614 

ae ¢ » Dest of Mate: 
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jee me voor een Locatieparameter (Dis- 
— inferences for a Location Parameter). 

Ss. 
H. J. Guichelarr. Oct 92, 30p W-9219, ETN-93-94102 
Text in Dutch. 


Distribution inferences were made about a stochastic 
unknown in the form of a probability Q. An inference is 
evaluated by means of the risks for a loss function L(y, 
Q). Sometimes the real vaiue of y can be found, allow- 
ing a real evaluation of the inferences. Distributional 
inferences were also made for location parameter 
problems. The choice of the optimal equivariance pro- 
cedure to make distributional inferences is discussed. 


414,615 

N94-14703/0/GAR PC A09/MF A03 
Technische Univ. Berlin (Germany, F.R.). Fachgebiet 
Raumfahrt. 

Robuste Schaetzer und Tests im Einstichproben- 
py Unter Besonderer Beruecksichti- 
jane hy Modifizierten Maximum-Likelihood-Ver- 
ahrens (Robust Estimators and Tests in One- 
Location Problem 


with Particular Consid- 
eration on Modified Maximum Likelihood Process). 
Ph.D. Thesis. 
U. Lee. 1992, 195p ETN-93-94391 
Text in German. 


M, L, and R estimators are examined with the maxmin 
criterion for short and long tailed distributions and finite 
populations using Monte Carlo simulations. For L esti- 
mator, selector statistics were used for classification of 
distribution type data and trimming and winsorization 
medians were defined; the swindle method was intro- 
duced in a simulation in order to obtain precise results 
of the variance of location estimators. Several exam- 
ples of possible influence functions for M estimators 
were given and a numerical estimation was performed 
using Newton method. Some alternative location tests 
instead of classical student tests were considered in 
which test robustness was examined under deviations 
of normal distributions for finite populations. For as- 
sessment of study reliability, assumptions of distribu- 
tion symmetry and data dependence such as serial or 
constant correlation and autoregression were exam- 
ined. 


414,616 
SS PC A03/MF A01 
ian Defence Research Establishment, Kjeller. 
for Generating Bayes Classifiers As- 
Mixtures of Gaussian Densities. 
H. C. Palm. 22 Dec 92, 33p FFI-91/4029, ETN-93- 
94449 


A method for generating a Bayes classifier assuming 
linear mixtures of Gaussian probability densities is pre- 
sented. The aim was to create reliable and computa- 
tionally efficient classifiers for real time applications. 
The concept consists of first designing a Bayes classi- 
fier assuming Gaussian densities. If the error rate is 
unacceptable, the number of Gaussian components in 
one of the classes is increased by one, new classifier 
parameters are estimated and the error rate is comput- 
ed. This process of classifier generation and evalua- 
tion continues until a set of criteria is fulfilled. The clas- 
sifier is compared with other relevant classifiers such 
as Bayes classifier with Gaussian assumptions, Bayes 
classifier assuming a linear mixture of two Gaussian 
densities, various piecewise linear classifiers and the 
nearest neighbor rule. Both synthetic and real data 
sets were used. Tests indicate that the algorithm pro- 
duces fast and reliable classifiers with equal or better 
performance than the ‘real time’ classifiers used in the 
comparison. 


414,617 

N94-15535/5/GAR PC A03/MF A01 

National Aeronautics and Space Administration, 

— AL. George C. Marshall Space Flight 
iter. 


Statistical Computation of Tolerance Limits. 
J. T. Wheeler. Oct 93, 45p NAS 1.15:108424, NASA- 
TM-108424 
Sponsored by NASA. Washington. 
ler codes were de- 


Based on a new theory, two comput 
veloped specifically to calculate the exact statistical 
tolerance limits for normal distributions within unknown 
means and variances for the one-sided and two-sided 
cases for the tolerance factor, k. The quantity k is de- 
fined equivalently in terms of the noncentral t-distribu- 
tion by the probability equation. Two of the four mathe- 
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matical methods the theory amen a for the 
numerical on mg bent algorithms for numeri- 
cally integrating and iteratively root-solving the working 
equations are written to augment the program simula- 
tion. The m codes generate some tables of k’s 
associated with the varying values of the proportion 
and sample size for each given probability to show ac- 
curacy obtained for small sample sizes. 


414,618 
N94-15561/1/GAR 
(Order as N94-15552/0/GAR, PC A99/MF 


A06) 
Geodetic Inst., Helsinki (Finland). 
Adaptive Median Filtering for Preprocessing of 
Time Series its. 


M. Paunonen. Jun 93, 7p 

in NASA. Goddard Space Flight Center, Eighth Inter- 
national Workshop on Laser Ranging Instrumentation 
7p. 


A median (L1-norm) filtering program using polynomi- 
als was developed. This program was used in automat- 
ic recycling data screening. Additionally, a special 
adaptive program to work with asymmetric distribu- 
tions was developed. Examples of adaptive median fil- 
tering of satellite laser range observations and TV sat- 
ellite time measurements are given. The program 
proved to be versatile and time saving in data screen- 
ing of time series measurements. 


414,619 

PB94-118528/GAR PC A11/MF A03 
National Research Council, Washington, DC. Commis- 
sion on Physical Sciences, Mathematics and Re- 


sources. 

Combining Information: Statistical Issues and Op- 
for Research. 

1992, 2: ISBN-0-309-04730-7 

Library of ess Catalog card no. 92-60678. 


This report was prepared in response to a request from 
the National Security Agency to the NRC Committee 
on Applied and Theoretical Statistics. It surveys the 
techniques by which information from a variety of 
sources in natural and social sciences is combined to 
produce more informative summaries and better deci- 
sions than those possible based only on each sepa- 
rate information source. It captures existing ‘folklore’ 
on the subject and gives many references to literature 
where the techniques are described. In concentrating 
on statistical methods for the combination of informa- 
tion (Cl), attention is given both to existing methods 
and to opportunities for research on new and/or im- 
proved methods. 


414,620 

PB94-124161/GAR PC A03/MF AO1 
Consiglio Nazionale delle Ricerche, Milan (Italy). Ist. 
per le Applicazioni della Matematica e dell’ Informatica. 
— Function in a Robust Bayesian 


ramework. 
S. Fortini, and F. Ruggeri. Jul 90, 23p !AMI-90.6 


In the robust Bayesian analysis, posterior ranges of 
some functions of the unknown parameters are con- 
sidered when the prior distribution varies in a class 
Gamma. The usual functions (probability of given sets, 
mean, variance, etc.) are capable of describing the 
variation of just one aspect of the posterior distribution. 
The concentration function may describe more global- 
ly the variability in the posterior distribution, because it 
measures simultaneously the minimum posterior prob- 
ability achievable by the sets with the same probability 
under the reference distribution. In this paper, some 
properties of the concentration functions are studied 
when some epsilon-contamination classes Gamma 
are considered; two well-known indices are employed 
as a measure of the robustness and, finally, the results 
are applied to some examples. 
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PB94-124880/GAR PC A03/MF A01 
Consiglio Nazionale delle Ricerche, Milan (Italy). Ist. 
per le Applicazioni della Matematica e dell’ informatica. 
a Analysis for a Simply Elicitabie 


F. Ruggeri. Feb 90, 21p |AMI-90.1 


Suppose that the lower or upper prior probability p of a 
measurable subset K in the parameter space Omega 
is given. Instead of eliciting just one prior density func- 
tion, consider the class Gamma(sub p,K) of all the den- 
sity functions compatible with the bound p. Under mild 
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regularity conditions about the likelihood function, find 
the upper and lower bounds for the posterior probabili- 
SS ee , as the 

nsity varies in Gamma(sub p,K). Such a scheme 
agrees with a robust Bayesian viewpoint. Conditions 
are found in order to check the robustness in the infer- 
ences, and then they are applied to some examples. 
The importance of the likelihood sets in ensuring ro- 
bustness is shown. 
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PB94-124906/GAR PC A03/MF A01 
Consiglio Nazionale delie Ricerche, Milan (Italy). Ist. 
per le Applicazioni della Matematica e dell’Informatica. 
Concentration Comparisons between Probability 


E. Regazzini. Dec 90, 35p IAMI-90.15 


In this paper we deal with the concept of concentration 
of a probability measure with respect to another proba- 
bility measure, when both of them are defined on the 
same probability space. More precisely, we aim to 
focus on concentration comparison within a class of 
probability measures, by using the concept of mean 
equalizing transfer. It is shown that the resulting order- 
ing coincides with the ‘natural’ one based on concen- 
tration functions. Then, on the grounds of suitable ex- 
tensions of a few classical results, the paper states the 
equivalence between the above-mentioned ordering 
and some other interesting conditions. 


General 
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poo nenne Method to Compute Fre- 
Stony, . Stubberud, and A. J. Laub. 15 Feb 93, 
13p 

Contract AF-AFOSR-0240-91 

In JPL, Proceedings of the Fifth NASA/NSF/DOD 


Workshop on Aerospace Computational Control p 
413-425. 


California Univ., Santa Barbara. 
interpolation 


A rational interpolation method for approximating a fre- 
quency response is presented. The method is based 
on a product formulation of finite differences, thereby 
avoiding the numerical problems incurred by near- 
equal-valued subtraction. Also, resonant pole and zero 
cancellation schemes are developed that increase the 
accuracy and efficiency of the interpolation method. 
Selection techniques of interpolation points are also 
discussed. 
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PB94-119336/GAR PC A05/MF AO1 
National Research Council, Washington, DC. Board on 
Mathematical Sciences. 

Educating Mathematical Scientists: Doctoral Study 
and the Postdoctoral Experience in the United 


States. 

1992, 79p ISBN-0-309-04690-4 

Library of ess Catalog card no. 92-60165. Spon- 
sored by Alfred P. Sloan Foundation, New York. 


The report presents and disseminates information 
about types of mathematical sciences doctoral and 
postdoctoral programs that succeed in attracting large 
numbers of domestic students, including women and 
underrepresented minorities, and succeed in giving 
their students academic and professional experience 
that is relevant to their future careers. There are U.S. 
programs that provide high-quality doctoral education 
to student bodies that are 80% American, have nearly 
50% women, or have 30% underrepresented minori- 
ties. What these programs do differently and what they 
and others consider to be their successes and their 
frustrations is information that the report seeks to 
make available to the community so as to encourage 
doctoral/postdoctoral program models that are rele- 
vant to the needs not only of academic research but 
also of teaching, —— business, and industry, 
and to increase quality and number of domestic 
PhDs, especially women and underrepresented mi- 
norities. 
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N94-15476/2/GAR 
Alabama Univ. in Huntsville. 
Convective Flow Effects on Protein Crystal 
Growth. 

Semiannual Progress Report No. 1, 1 Feb. - 31 Jul. 
1993. 

F. Rosenberger, and L. A. Monaco. 1993, 29p NAS 
1.26:194560, NASA-CR-194560 

Contract NAG8-950 


PC A03/MF A01 


The experimental setup for the in-situ high resolution 
optical monitoring of protein crystal growth/dissolution 
morphologies was substantially improved. By aug- 
menting the observation system with a temperature- 
controlled enciosure, laser illumination for the interfer- 
ometric microscope, and software for pixel by pixel 
light intensity recording, a height resolution of about 
two unit cells for lysozyme can now be obtained. The 
repartitioning of Na(+) and Cl{-) ions between lyso- 
zyme solutions and crystals was studied. Quite unex- 
pectedly, it was found that the longer crystals were in 
contact with their solution, the lower was their ion con- 
tent. The development of a model for diffusive-convec- 
tive transport and resulting distribution of the growth 
rate on facets was completed. Results obtained for a 
realistic growth cell geometry show interesting differ- 
ences between ‘growth runs’ at 1g and Og. The kine- 
matic viscosity of lysozyme solutions of various super- 
saturations and salt concentrations was monitored 
over time. In contrast to the preliminary finding of other 
authors, no changes in viscosity were found over four 
days. The experimental setup for light scattering inves- 
tigations of aggregation and nucleation in protein solu- 
tions was completed, and a computer program for the 
evaluation of multi-angle light scattering data was ac- 
quired. 
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N94-15643/7/GAR PC A10/MF A03 
Laboratoire d’Automatique et d’Analyse des Sys- 
temes, Toulouse (France). Equipe Conduite Automati- 
que de Procedes Biotechnologiques. 

Contribution a Il’Elaboration d’Algorithmes de 
Commande Adaptative pour la Conduite de Pro- 
cedes Fermentaires (Contribution to the Elabora- 
tion of Some Adaptive Control Algorithms for Fer- 
mentation Processes Monitoring). 

Ph.D. Thesis. 

G. Roux. 1992, 201p LAAS-92513, ETN-93-94405 
Text in French. 


Several problems arising from the continuous fermen- 
tation process monitoring are studied. Nonlinear sys- 
tems control as well as flexible and robust adaptive 
control techniques are discussed. They are of crucial 
interest for an efficiency monitoring of the biotechnolo- 
gical processes. These techniques are based on the 
implementation of parameter estimation procedures 
for the modeling and real time tracking of certain physi- 
cal values characterizing the process operation. They 
also appeal to filtering techniques for the estimation of 
non-measured relevant quantities which determine the 
process evolution. These processes are clearly non- 
stationary processes and ask for the development of 
adaptive linear or nonlinear control methods. They 
allow the representation of the model nonlinearities 
and the parameter variations to be taken into consider- 
ation. Algorithms using the inherent nonlinear structure 
of the fermentation process models were developed, 
using a single variable, then a multivariate case was 
studied. The control laws were theoretically studied 
then validated on an experimental plant. 





Clinical Chemistry 


414,627 
PB94-108503/GAR 
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omy 4 Inst. of Standards and Technology, Gaithers- 

rg, . 
Evaluation of Serum Volume Losses during Long- 
Term Storage. 
N. E. Craft, K. S. Epler, T. A. Butler, W. E. May, and 
R. G. Ziegler. 1993, 5p 
Included in Jnl. of Research of the National Institute of 
ee and Technology, n98 n3 p355-359 May/ 

un 93. 


Aliquots of serum collected in a large case-control 
study of cervical cancer were stored at -70 C for up to 
4 years during implementation of the study. When 500 
microliters serum aliquots were thawed in preparation 
for carotenoid and vitamin A assays, volumes were no- 
ticeably variable and fell below 500 microliters in the 
majority of the samples. The authors were concerned 
about evaporation/sublimation during storage of the 
samples because loss of water would concentrate the 
analytes of interest. In a representative sample of 
serum aliquots from the case-control study, 24 of 25 
vials contained less than 500 microliters of serum. The 
mean sodium ion concentration (138.1 + or - 3.6 
mmoi/L) was within the normal range for human serum 
of 136-145 mmol/L, and no correlation was observed 
between serum volume and Na(1+) concentration. 
These results strongly suggest that the observed low 
volumes were not due to evaporative losses. Instead, 
the variably low volumes of serum aliquots were prob- 
ably due to pipetting errors in the initial aliquotting re- 
sulting from the use of air-displacement pipettes. 
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414,628 
DE93040390/GAR PC A07/MF A02 
Los Alamos National Lab., NM. 

Localization from near-source quasi-static electro- 
magnetic fields. 

Thesis. 

J. C. Mosher. Sep 93, 148p LA-12622-T 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 


A wide range of research has been published on the 
problem of estimating the parameters of electromag- 
netic and acoustical sources from measurements of 
signals measured at an array of sensors. In the quasi- 
static electromagnetic cases examined here, the 
signal variation from a point source is relatively slow 
with respect to the signal propagation and the spacing 
of the array of sensors. As such, the location of the 
point sources can only be determined from the spatial 
diversity of the received signal across the array. The 
inverse source localization problem is complicated by 
unknown model order and strong local minima. The 
nonlinear optimization problem is posed for solving for 
the parameters of the quasi-static source model. The 
transient nature of the sources can be exploited to 
allow subspace approaches to separate out the signal 
portion of the spatial correlation matrix. Decomposition 
techniques are examined for improved processing, 
and an adaptation of MUtiple Signal Characterization 
(MUSIC) is presented for solving the source localiza- 
tion problem. Recent results on calculating the 
Cramer-Rao error lower bounds are extended to the 
multidimensional problem here. This thesis focuses on 
the problem of source localization in magnetoence- 
phalography (MEG), with a secondary application to 
thunderstorm source localization. Comparisons are 
also made between MEG and its electrical equivalent, 
electroencephalography (EEG). The error lower 
bounds are examined in detail for several MEG and 
EEG configurations, as well as localizing thunderstorm 
cells over Cape Canaveral and Kennedy Space 
Center. Time-eigenspectrum is introduced as a parsing 
technique for improving the performance of the optimi- 
zation problem. 
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PB94-118155/GAR PC A14/MF A03 
Institute of Medicine, Washington, DC. Div. of Health 
Sciences Policy. 
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Strengthening Research in Academic OB/GYN De- 


partments. 

J. Townsend. 1992, 309p ISBN-0-309-04697-1 
Library of Congress catalog card no. 92-70987. Spon- 
sored by National inst. of Child Health and Human De- 
velopment, Bethesda, MD. 


The study addresses a concern, expressed inside and 
outside the discipline of obstetrics and gynecology 
(OB/GYN), that women’s health is suffering because 
of weakness in the research capabilities of academic 
departments of OB/GYN. The Committee on Re- 
search Capabilities of Academic Departments of OB/ 
GYN was char with studying the perceived weak- 
ness in research and the related shortage of investiga- 
tors who can build on the successes of the past and 
contribute to the reproductive sciences in the future. It 
found that it is |= 9d difficult to generate interest 
in a career in OB/GYN research and that individuals 
who desire such a career confront special problems. 
Few role models are available. The prolonged, clinical- 
ly focused residency and subspecialty training periods 
are thought to deter the would-be investigator. Finally, 
the lack of federal funding for fetal research is thought 
to both curtail OB/GYN research activities and act as 
a deterrent to the pursuit of investigative careers in this 
area. This report will assess the reality of some of 
these perceptions, which are listed here to indicate the 
= thoughts and perceptions that lie behind this 
st . 
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DE93015819/GAR PC A01/MF A01 
Oak Ridge National Lab., TN. 

Effect of EMP fields on cell membrane potentials. 
P. C. Gailey, and C. E. Easterly. 1993, 2p CONF- 
931107-3 

Contract ACO5-840R21400 

Nuclear science symposium, San Francisco, CA 
(United States), 2-5 Nov 1993. Sponsored by Depart- 
ment of Energy, Washington, DC. 


A simple model is presented for cell membrane poten- 
tials induced during exposure to electromagnetic pulse 
(EMP). Using calculated values of internal electric field 
strength induced during EMP exposure, the model pre- 
dicts that cell membrane potentials of about 100 mV 
may be induced for time frames on the order of 10 ns. 
Possible biological effects of these potentials including 
electroporation area discussed. 


414,631 

DE93017913/GAR 

MCR Technology Corp., Chicago, IL. 
Genome =4 direct imaging x-ray color 


holography. x 
W. Haddad, K. Boyer, J. C. Solem, C. K. Rhodes, 
and R. M. Moriarty. 1989, 5p CONF-8905192-4- 

pp. 
Contracts FG02-89ER60898, FG02-86ER13610 
Conference on X-ray microimaging for the life sci- 
ences, Berkeley, CA (United States), 24-26 May 1989. 
Sponsored by tment of Energy, Washington, DC. 


Currently available techniques for sequencing DNA 
are inadequate for oligonucleotides of length greater 
than 600 nucleotides and are most effective in 300 
nucleotide range. Automated sequencers are now 
available which use, basically, the Sanger dideoxy ter- 
mination method. The sequencing rates of these con- 
ventional methods are extremely low and involve very 
labor intensive procedures, requiring on the order of 
two man-years of effort for the determination of the 

of a single 100 kilobase segment. Since the 
full human genetic complement is of vast size, repre- 
senting (approximately) 3 (times) 10(sup 9) bases, a 
fast and accurate method for DNA sequencing is 
needed. Therefore, we set as a goal a sequencing rate 
in the range of (approximately) 10(sup 2) bp/s with an 
accuracy of (approximately) 1 error per 10(sup 6) 
bases, a value exceeding that set by the fidelity of cur- 
rent enzymatic processes. These values would permit 
the accurate determination of the sequence of the full 
human genome in one year. An approach involving 
rapid direct imaging of large segments of DNA is de- 
sired. A properly constructed x-ray Fourier-transform 
holographic microscope appears to combine these 
features. A basic x-ray holographic instrument has 


PC A01/MF A01 
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been designed. This concept, with appropriate modifi- 


cations, and the use of presently available x-ray 
sources, appears applicable to the task of genome se- 
quencing with a resulting rate of sequence determina- 
tion in the range of (approximately) 10(sup 2) bp/s. 
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DE93019171/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 

Direct ionization of DNA in solution. 

J. H. Miller, W. E. Wilson, and R. H. Ritchie. Jul 93, 
11p PNL-SA-21741, CONF-9304185-2 

Contract ACO6-76RL01830 

DOE workshop on computational approaches in mo- 
lecular radiation biology: Monte Carlo methods, Irvine, 
CA (United States), 26-29 Apr 1993. Sponsored by De- 
partment of Energy, Washington, DC. 


Most of the energy absorbed in the cell nucleus from a 
radiation field goes into the aqueous medium that sur- 
rounds macromolecules, like DNA, which are critical to 
the normal function of cells. This part of the energy 
deposition produces numerous reactive species that 
can diffuse to DNA sequences and induce chemical 
changes. The average diffusion distance of the free 
radicals that mediate this indirect mode of DNA 
damage is only a few nanometers because the cellular 
medium contains a high concentration of molecules 
that rapidly scavenge the radiation-induced species. 
Under these conditions, direct interaction of the radi- 
ation field with DNA can not be neglected as a poten- 
tial mode of damage induction. Two aspects of the 
direct effect are discussed in this paper: (1) screening 
of the interaction between DNA and charged particles 
by the dielectric response of the aqueous medium and 
(2) the impact-parameter dependence of these inter- 
actions. 


414,633 
DE93040615/GAR PC A01/MF A01 
Health Research, Inc., Buffalo, NY. 

Report from the International Mouse Genome 
Conference, (6th). 

S. Brown. 1992, 3p DOE/ER/61517-1, CONF- 
9210188-Summ 

Contract FG02-92ER61517 

International mouse genome conference (6th), Buffa- 
lo, NY (United States), 14-18 Oct 1992. Sponsored by 
Department of Energy, Washington, DC. 


The Sixth Annual Mouse Genome Conference was 
held in October, 1992 at Buffalo, USA. The mouse is 
one of the —/_ model organisms in the Human 
Genome Project. Through the use of gene targeting 
studies the mouse has become a powerful biological 
model for the study of gene function and, in addition, 
the comparison of the many homologous mutations 
identified in human and mouse have widened our un- 
derstanding of the biology of these two organisms. A 
primary goal in the mouse genome program has been 
to create a genetic map of STSs of high resolution 
(<1cM) that would form the basis for the physical 
mapping of the whole mouse genome. Buffalo saw 
substantial new progress towards the goal of a very 
high density genetic map and the beginnings of sub- 
stantive efforts towards physical mapping in chromo- 
some regions with a high density of genetic markers. 


414,634 
N94-13756/9/GAR 
(Order as N94-13732/0/GAR, PC eae 4 
) 
Alabama Univ., Birmingham. 
Protein Crystal Growth. 
C. E. Bugg. Aug 93, 7p 
In.NASA. Marshall Space Flight Center, Spacelab J 
Experiment Descriptions p 129-135. 


Proteins account for 50% or more of the dry weight of 
most living systems and play a crucial role in virtually 
all biological processes. Since the specific functions of 
essentially all biological molecules are determined by 
their three-dimensional structures, it is obvious that a 
detailed understanding of the structural makeup of a 
protein is essential to any systematic research pertain- 
ing to it. At the present time, protein crystallography 
has no substitute, it is the only technique available for 
elucidating the atomic arrangements within complicat- 
ed biological molecules. Most macromolecules are ex- 
tremely difficult to crystallize, and many otherwise ex- 
citing and promising projects have terminated at the 
crystal growth stage. There is a pressing need to 
better understand protein crystal growth, and to devel- 
op new techniques that can be used to enhance the 
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size and quality of protein crystals. There are several 
aspects of microgravity that be exploited to en- 
hance protein crystal growth. factor that 
Se ee eee processes in 
space is the elimination of density-driven convective 
flow. Another factor that can be readily controlled in 
the absence of gravity is the sedimentation of growing 
crystal in a gravitational field. Another potential advan- 
tage of microgravity for protein crystal growth is the 

doing containerless crystal growth. One can 


pher. The near term objectives of the Protein Crys! 
Growth in a Microgravity Environment (PCG/ME) 
is to continue to improve the techniques, pro- 
es, and hardware systems used to grow protein 
crystals in Earth orbit. 


414,635 
N94-13760/1/GAR 
(Order as N94-13732/0/GAR, PC A11/MF 


Osaka Univ. be 
Separation of 


ug 
in NASA. Marshall Flight Center, Spacelab J 
Experiment Descriptions p 155-160. 


Electrophoresis separates electrically charged materi- 
als by imposing a voltage between electrodes. Though 
free-flow electrophoresis is used without carriers such 
as colloids to separate and purify biogenic materials 
including biogenic cells and proteins in blood, its re- 
solving power and separation efficiency is very low on 
Earth due to sedimentation, flotation, and thermal con- 
vection caused by the specific gravity differences be- 
teven Gapaveted autiedate ene bt buffer solutions. The 
objective of this experiment is to make a comparative 
study of various electrophoresis conditions on the 
and in zero-gravity in order to ultimately devel- 
op a method for separating various important ‘vial’ 
to separate on the 
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N94-13762/7/GAR 
(Order as N94-13732/0/GAR, PC A11 Me 


Fuji Oil Co. | Tsukuba (Japan). Research and be. 
velopment Cen‘ 
Crystal Grow of Enzymes in Low Gravity (L-). 


Aug 93, 6p 
In NASA. Marshall Space Flight Center, Spacelab J 
Experiment Descriptions p 165-170. 


Recent developments in protein engineering have ex- 
panded the possibilities of studies of enzymes and 
other proteins. Now such studies are not limited to the 
elucidation of the relati 

and function of the protein. 

= oa) By DA a Lg 
based on results obtained during investigation of struc- 
ture and function. For continuing research in this field, 
investigation of the tertiary structure of proteins is im- 
portant. X-ray diffraction of si pate po od pele 
usually used for this purpose. main difficulty is the 
preparation of the crystals. The theme of the research 


main 
proteins suitable for x-ray diffraction 
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medium renewal will be tested. The cells, following 
space flight, will be returned to the ground and cultured 
conteususie to investigate the effects of space flight 
on the cellular characteristics. iment 2 is to ex- 
amine the cytoskeletal structure of the cells under mi- 
conditions. The cytoskeletal structure plays 


crogravity 

essential roles in the ee ye construction, 
movements, axonal transport, and differentiation of 
the cells. The cells fixed during space flight will be re- 
turned and the cytoskeleton and ultrastructure ob- 
served using electron microscopy and fluorescence 
microscopy. Experiment 3 is to study the cellular pro- 
ductivity of valuable substances. The waste medium 
harvested during space flight are returned and quanti- 
tated for the cellular products. The effects of microgra- 
vity on mammalian cells will be clarified from the vari- 
ous aspects. 


414,638 
N94-13764/3/GAR 
(Order as N94-13732/0/GAR, PC A11/MF 


A03) 
State Univ. of New York, -- Brook. 


Gravity, Develop- 
ment in Cultured Plant Cells. 

A. D. Krikorian. Aug 93, 4p 

in NASA. Marshall Space Flight Center, Spacelab J 
Experiment Descriptions p 173-176. 


The objectives of the PCR experiment are: to test the 
hypothesis that microgravity will in fact affect the pat- 
tern and developmental progression of embryogeni- 
cally competent plant cells from one well-defined, criti- 
cal stage to another; to determine the effects of micro- 
gravity in growth and differentiation of embryogenic 
carrot cells grown in cell culture; to determine whether 
microgravity or the space environment fosters an in- 
stability of the differentiated state; and to determine 
whether mitosis and chromosome behavior are ad- 
versely affected by micr ity. The methods em- 
ployed will consist of the f : special embryogen- 
ically competent carrot cell cultures will be grown in 
cell culture chambers provided by NASDA; four cell 
culture chambers will be used to grow ceils in liquid 
medium, two dishes (plant cell culture dishes) will be 
used to grow cells on a semi-solid agar support; pro- 
gression to later embryonic stages will be induced in 
space via crew intervention and by media manipulation 
in the case of liquid grown cell cultures; progression to 
later stages in case of semi-solid cultures will not need 
crew intervention; stages will be fixed at a spe- 
cific interval (day 6) in flight only in the case of liquid- 

cultures; and some living cells and somatic em- 

will be returned for continued post-flight devel- 
opment and ‘grown-out.’ These will derive from the 
semi-solid grown cultures. 


414,639 
N94-13773/4/GAR 
(Order as N94-13732/0/GAR, PC A11/MF 


A03) 
Saint Louis Univ., MO. School of Medicine. 
N. C. Partridge. Aug 93. 
In NASA. Marshall eg ae Center, Spacelab J 
eer 


ts described are aimed at exploring 
ition of production of 


microgravy 
lastic cells; and to measure the secretion of collagen- 
ase and its inhibitors into the medium under conditions 


of microgravity. The methods empioyed will consist of 
the following: the osteoblast-like cells, UMR-106-01, 
will be cultured in four NASDA cell culture chambers; 
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N94-14128/0/GAR PC A02/MF A01 
National Defence Research Establishment, Umea 
(Sweden). 

Surface-Located YopN Protein Is invoived in Calci- 
um Signal Transduction in Yersinia Pseudotuber- 


A. Forsberg, A. Viitanen, M. Skurnik, and H. Wolf- 
watz. 1991, 10p FOA-B-40416-4.4, ETN-93-93761 
Contracts SMRC-07490-040, BU-4426-30 

Repr. From Molecular Microbiology, V. 5, No. 4, 1991 p 
977-986. Sponsored by Sigrid Juselius Foundation; 
Emil Aaltonen Foundation; and Farmos Research and 
Science Foundation. 


The low calcium response is strongly conserved 
among the pathogenic Yersinia species and is ob- 
served when the pathogen is grown at 37 C in Ca(2+) 
depleted medium. This response is characterized by a 
general metabolic downshift and by a specific induc- 
tion of virulence plasmid encoded Yop (Yersinia outer 
membrane protein) genes. Regulation of the Yop ex- 
pression is exerted at a transcriptional level by a tem- 
perature regulated activator and by Ca(2+) regulated 
negative elements. The YopN gene was shown to 
encode a protein (formerly also designated Yop4b) 
which is surface located when Yersinia is grown at 37 
C. YopN was found to be part of an operon that is in- 
duced during the low calcium response. Insertional in- 
activation of the YopN gene resulted in derepressed 
transcription of Yop genes. A hybrid plasmid contain- 
ing the YopN gene under the control of the tac promot- 
er fully restored the wild type phenotype of the YopN 
mutant. Thus, the surface located YopN somehow 
senses the calcium concentration and transmits a 
signal to shut off Yop transcription when the caicium 
concentration is high. 
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N94-14852/5/GAR PC A04/MF A01 
Norwegian Defence Research Establishment, Kjeller. 
Characterization of Carboxylesterases in Rat and 
Guinea Pig: Their Heterogeneity and Role in De- 
toxication of Organophosphorus Compounds. 
Ph.D. Thesis. 

R. Gaustad. Sep 93, 51p NDRE-PUBL-93-1001 


The present study deals with the molecular properties 
of carboxylesterases (CarbEs) and the ability of the 
various isoenzymes to detoxify organophosphorus 
compounds. CarbE isoenzymes have been separated 
from lungs, livers, plasma and small intestines of rats 
and guinea pigs mainly by chromatofocusing. One of 
the isoenzymes in rat lung, pl 5.8, has been purified to 
near h ity. This isoenzyme has a molecular 
mass of approx 160 kDa with subunits of 60 kDa, and 
by Edman degradation the first 19 amino acid residues 
were determined. Monoclonal antibodies (MAbs) were 
prepared against the purified isoenzyme and used in 
enzyme-linked immunosorbent assays (ELISA) to dis- 
tinguish between the CarbE isoenzymes in the differ- 
ent tissues. The molecular and immunological results 
showed a strong relationship between lung CarbE, pi 
5.8, and the rat liver CarbE, pl 6.0. The MAbs were 
strongly bound to the high pl forms of the CarbE isoen- 
zymes in plasma and small intestine from rats and 
guinea pigs, but not to the low pl forms. This indicates 
that at least two immunochemically distinct categories 
of isoenzymes are present in both plasma and intes- 
tine. Furthermore, the properties of the differenct 
CarbE isoenzymes with regard to inhibition by selected 
organophosphorus compounds were studied in vitro 
and in vivo. With some exemption the inhibition con- 
stants showed small differences between isoenzymes. 
Subcutaneous and intraperitonal administration of par- 
aoxon and diisopropyl phospho fluoridate (DFP) rapid- 
ly inhibited the CarbE activity in guinea pig plasma, 
much higher doses were necessary to obtain a marked 
inhibition in lung and liver, and about 25 percent of 
CarbE activity in lung was resistant to inhibition. Gel 
filtration of 4 homogenate after treatment with or- 

showed that CarbE ac- 
tivity. in one a the molecular mass fractions was 
weakly inhibited. This might be due to different subcel- 
lular localization of the isoenzymes and thereby re- 
duced accessibility to some of the lung CarbE isoen- 
zyes. The experiments showed that the efficacy for de- 
toxication is a function of the relative affinities of the 
organophosphorus compounds for CarbEs and acetyl 
cholinesterase (AChE). For compounds like paraoxon 
and DFP, with lower affinities for AChE than for 
CarbEs, also the lung and liver CarbEs contribute to 
the detoxication process. The distributions of CarbEs 
in separated rat liver cells were investigated by polya- 





crylamide gel electrophoresis (PAGE). All of the liver 
CarbE isoenzymes could be detected in the parenchy- 
mail cells, whereas in both Kupffer cells and endotheli- 
al cells only those with pl 6.4/6.2, also termed mono 
acylglyceral lipase, could be detected. 
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Chalmers Univ. of Technology, Goeteborg (Sweden). 
Dept. of Physical Chemistry. 
Orientation of DNA during Free-Solution Electro- 
phoresis. 
M. Jonsson, U. Jacobsson, B. Norden, and T. 
Eriksson. cFeb 93, 11p 
In Esa, Sounding Rocket Experiments in Fluid Science 
and Materials Sciences: Texus 25 to 27 and Maser 4, 
Volume 3 p 42-52. Sponsored by Swedish Board for 
Space Activities. 


The orientation of deoxyribonucleic acid (DNA) during 
electrophoresis in a free solution under microgravity 
conditions was studied in a sounding rocket flight with 
a microgravity time of about 7 minutes. The orientation 
was detected by Linear Dichroism (LD) spectroscopy 
utilizing a phase modulation technique. The aim of the 
experiment was to determine whether microgravity 
conditions, as an effect of absence of gravity induced 
convection, would lead to results different from those 
on the ground regarding the orientational response to 
electrophoresis in a solution. Duplex T2 DNA (170,000 
basepairs) was subjected to rectangular pulses of field 
strengths between 10 and 100 V/cm. Each pulse has 
a duration of 30 seconds and the field free time be- 
tween the pulses was 20 seconds. At the higher field 
strengths the rise profile of the DNA orientation dis- 
plays a pronounced overshoot before it reaches a 
steady state, a behavior which confirms observations 
in experiments on the ground that the build up of the 
orientation occurs via a state of high orientational 
order. The degree of steady state orientation and the 
amplitude of the orientation overshoot both increase 
with field strength. However, the orientation is low (S 
about 0.006 at 100 V/cm). The orientational decay in 
the absence of field appears to be somewhat slower 
the higher the field strength of the pulse. However, the 
signal to noise ratio of the measurement was low, and 
the LD baseline also varied during the flight, which ob- 
viated safe conclusions about the detailed behavior of 
the DNA and a reliable comparison with ground experi- 
ments. Therefore, further experiments with improved 
equipment are necessary before a final assessment of 
the relevance of microgravity for the study of electro- 
phoretic orientation of DNA can be made. 
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PAT-APPL-7-751 855/GAR 
Los Alamos National Lab., NM. 
Method for distinguishing normal and transformed 
cells using G1 kinase inhibitors. 

Patent Application. 

H. A. Crissman, D. M. Gadbois, R. A. Tobey, and E. 
M. Bradbury. Filed 1991, 20p DE93019324 

Contract W-7405-ENG-36 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


PC NO3/MF A04 


A G(sub 1) phase kinase inhibitor is applied in a low 
concentration to a population of normal and trans- 
formed mammalian cells. The concentration of G(sub 
1) phase kinase inhibitor is selected to reversibly arrest 
normal mammalian cells in the G(sub 1) cell cycle with- 
out arresting growth of transformed cells. The trans- 
formed cells may then be selectively identified and/or 
cloned for research or diagnostic purposes. The trans- 
formed cells may also be selectively killed by thera- 
peutic agents that do not affect normal cells in the 
G(sub 1) phase, suggesting that such G(sub 1) phase 
kinase inhibitors may form an effective adjuvant for 
use with chemotherapeutic agents in cancer therapy 
for optimizing the killing dose of chemotherapeutic 
agents while minimizing undesirable side effects on 
normal cells. 
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PAT-APPL-8-066 292/GAR PC NO3/MF A04 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 


Cultured Normal Mammalian Tissue and Process. 
Patent Application. 

T. J. Goodwin, T. L. Prewett, D. A. Wolf, and G. F. 
Spaulding. Filed 25 May 93, 40p N94-15969/6 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


Normal mammalian tissue and the culturing process 
has been developed for the three groups of organ, 
structural and blood tissue. The ceils are grown in vitro 
under microgravity culture conditions and form three 
dimensional cell aggregates with normal cell function. 
The microgravity culture conditions may be microgra- 
vity or simulated microgravity created in a horizontal 
rotating wall culture vessel. 
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PAT-APPL-8-097 186/GAR PC NO3/MF A04 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 
Quantitative Method of Measuring Cancer Cell 
Urokinase and Metastatic Potential. 

Patent Application. 

D. R. Morrison. Filed 27 Jul 93, 27p N94-15967/0 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


The metastatic potential of tumors can be evaluated 
by the quantitative detection of urokinase and DNA. 
The cell sample selected for examination is analyzed 
for the presence of high levels of urokinase and abnor- 
mal DNA using analytical flow cytometry and digital 
image analysis. Other factors such as membrane as- 
sociated urokinase, increased DNA synthesis rates 
and certain receptors can be used in the method for 
detection of potentially invasive tumors. 


414,646 

PB94-118478/GAR PC A09/MF A03 
National Research Council, Washington, DC. Commis- 
sion on Life Sciences. 

DNA Tech in Forensic Science. 

1992, 200p ISBN-0-309-04587-8 

Library of Congress catalog card no. 92-16341. Spon- 
sored by Federal Bureau of Investigation, Washington, 
DC., National Institutes of Health, Bethesda, MD., Na- 
tional Inst. of Justice, Washington, DC., and Alfred P. 
Sloan Foundation, New York. 


Matching DNA samples from crime scenes and sus- 
pects is rapidly becoming a key source of evidence for 
use in the justice system. This report offers recommen- 
dations for resolving crucial questions that are emerg- 
ing as DNA typing or ‘fingerprinting’ becomes more 
widespread. With the most up-to-date information and 
expert commentary, the volume addresses quality and 
reliability in DNA typing, including the introduction of 
new technologies, problems of standardization, and 
approaches to certification. It discusses DNA typing in 
the courtroom, including issues of population genetics, 
levels of understanding among judges and juries, and 
admissibility as well as societal issues, such as privacy 
of DNA data. 


414,647 

PB94-124492/GAR PC A02/MF A01 
Foersvarets Forskningsanstalt, Umea (Sweden). Hu- 
vudavdeining foer ABC-Skydd. 

Modelling the a of Halogenated Aliphat- 
ic Hydrocarbons. tative Structure-Activity 
Relationships for the 1C50 to Human HeLa Cells. 
Journal article. 

L. Eriksson, B. E. Sandstroem, M. Sjoestroem, M. 
Tysklind, and S. Wold. c1993, 10p 

Pub. in Quant. Struct. Act. Relat. 12, p124-131 1993. 
Prepared in cooperation with Umea Univ. (Sweden). 
Dept. of Organic Chemistry. 


Techniques which may allow prediction of biological 
effects of non-tested chemical compounds are of in- 
terest. The cytotoxicity towards human HeLa cells has 
been determined for a series of halogenated aliphatic 
hydrocarbons. The cytotoxicity, expressed as the in- 
hibitory concentration lowering cell viability by 50%, IC 
sub 50, is modelled by means of calculating a multivar- 
iate quantitative structure-activity relationship (QSAR) 
based on a training set comprising ten chemicals. The 
QSAR is validated by making predictions for an exter- 
nal validation set consisting of six substances. Subse- 
quently, the validated QSAR is also used for making 
predictions for 40 non-tested compounds of similar 
chemical properties. (Copyright (c) 1993 VCH Verlags- 
geselischaft mbH, D-6940 Weinheim.) 


414,651 
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414,648 

N94-13923/5/GAR PC A03/MF A01 
National Aeronautics and Space Administration. Wal- 
lops Flight Facility, Wallops Island, VA. 

Birds of Wallops Island, Virginia, 1970 - 1992. 

C. R. Vaughn. Jul 93, 46p NAS 1.15:104589, REPT- 
93800111, NASA-TM-104589 


This Technical Memorandum provides extensive data 
on birdlife at Wallops Island, a mid-Atlantic barrier 
island, and home to NASA Wallops Flight Facility’s 
launch range. Variation in the distribution and abun- 
dance of many species is considerable in this region, 
which is centered along the north-south axis of the 
Deimarva Peninsula. Data (date of occurrence and 
general abundance) and analysis of the Island's di- 
verse habitat structure are provided. A total of 244 
species of birds are recorded; a summary of the 
— are given in the Species Accounts and the Ap- 
pendix. 


414,649 
PB94-859808/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

Oil Spill Removal Techniques and Equipment. 
(Latest citations from Fluidex). 

Published Search®). 

Dec 93, 195 citations minimum 

Updated with each order. Supersedes PB93-894509. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations concerning equip- 
ment and techniques for the control, dispersal, clean- 
up, and disposal of oil spills. Topics include chemical 
dispersants, booms, and mechanical skimmers. The 
citations emphasize spill removal for harbors, estu- 
aries, and shorelines, and examine spill impact on 
water birds and marine life. (Contains a minimum of 
195 citations and includes a subject term index and 
title list.) 


414,650 
PB94-860590/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 


Dioxins: Toxicity and Bioaccumulation. (Latest ci- 
tations from the Energy Science and Technology 
Database). 

Published Search®). 

Dec 93, 250 citations 

Updated with each order. Supersedes PB93-861649. 
Prepared in cooperation with Department of Energy, 
Washington, DC. Sponsored in part by National Tech- 
nical Information Service, Springfield, VA. 

U.S. sales only. 


The bibliography contains citations concerning the bio- 
logical effects of dioxins on animals. The effects of 
dioxin on calcium, iron, and vitamin distribution are ex- 
amined. Prenatal and reproductive toxicity, hepatic 
metabolism, and the role of the thyroid gland in tem- 
pering toxic effects are discussed. Accumulation of 
dioxins in fish, chicken, pork, and human tissues is 
briefly considered. (Contains 250 citations and in- 
cludes a subject term index and title list.) 


immunology 


414,651 
N94-14129/8/GAR 
National Defence Research Establishment, 
(Sweden). Cell and Microbiology Dept. 
Analysis of the V Antigen LcrGVH-Yopbd Operon 
of Yersinia tuberculosis: Evidence for a 
ment Role of LerH and LerV. 

2 gman, S. Haakansson, A. Forsberg, L. 
Norlander, and A. Macellaro. c1991, 10p FOA-B- 
40417-4.4, ETN-93-93762 

Contracts SMRC-07490-040, BU-4426-30 

Repr. From Journal of Bacteriology, V. 173, No. 5, Mar. 
1991 p 1607-1616. 


It is shown that the V antigen containing operon of Yer- 
sinia pseudotuberculosis is a polycistronic operon 
having the owe order icrGVH-YopBD. Deoxyribonu- 
cleic Acid (DNA) sequencing analysis of IcrGVH re- 
vealed a high homology to the corresponding genes of 
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Yersinia pestis. LcrG was conserved and LcrH showed 
only one amino acid different, while LcrV showed only 
96.6% identity. The amino acid substitutions of LcrV 
occurred in the central domain of the protein, while the 
two ends of the protein were conserved. Northern (ri- 
bonucleic Acid (RNA)) blotting experiments showed 
that the operon is regulated at the transcriptional level 
by the extracellular stimuli temperature and calcium. 
One 4.6 Kb transcriptional product of the operon was 
identified. The mRNA is rapidly processed at its 5’ end, 
resulting in different mRNA species of variable stabili- 
ty. By genetic analysis, Se dmatalieteeaen 
were found to be regulatory proteins cmon fn at 
roles in the Ca(2+) controlled regulation of Yop (ver. 
sinia outer membrane protein) expression. The activity 
of LcrH is modulated by a gene product of the operon 
that inhibits the negative action of LcrH on Yop tran- 
scription in the absence of Ca(2 +). 


Microbiology 


414,652 
N94-13769/2/GAR 
(Order as N94-13732/0/GAR, PC A11/MF 


A03) 
Shizuoka Univ. (Japan). 
Circadian of Conidiation in Neurospora 
Crassa (L-12). 


Y. Miyoshi. Aug 93, 4p 
In NASA. Marshall , Flight Center, Spacelab J 
Experiment Descriptions p 197-200. 


Two fungi growth chambers containing six growth 
tubes each are used in this experiment. chamber 
is for the space experiment; the other is for the simulta- 
neous ground control experiment. The hyphae of 
Neurospora crassa band A mutant are inoculated at 
one end of each tube. Both the chambers are kept at 3 
C plus or minus 1.5 C to stop hyphae growth until the 
Spacelab is activated. After the activation, each cham- 
ber is transferred simultaneously to the Spacelab and 
a phytotron in KSC and kept in continuous light at the 
same temperature. After about 24 hours of light expo- 
sure, each chamber is inserted into a growth chamber 
bag to keep it in constant darkness. The circadian 
rhythm of conidiation is initiated by this light to dark 
transition. After the dark incubation for 5 days at room 
temperature, both the growth chambers are kept at 3 C 
plus or minus 1.5 C to stop growth of the hyphae. After 
the space shuttle lands, both conidiation patterns are 
compared and — It has been known that nu- 
merous show circadian 
rhythms. They are - Be by the fact that the 
oscillation can persist under constant conditions of 
light and temperature. Therefore, it has been accepted 
by most investigators that the generation mechanism 
of the circadian rhythm is . However, one 
cannot reject the possibility it these rhythms are 
caused by some geophysical exogeneous factor 
having a 24-hour period, such as atmospheric pres- 
sure, gravity, or electromagnetic radiation. We use 
Neurospora crassa band A mutual which shows an ob- 
vious circadian rhythm in its spore-forming (conidia- 
tion) on the ground, and we intend to attempt the coni- 
dation of this mutant in the Spacelab where 24-hour 
periodicity is severely attenuated and to elucidate the 
effect of the geophysical exogeneous factor in the 
generation mechanism of the circadian rhythm. 


414,653 
N94-14097/7/GAR PC A03/MF A01 
Alabama A and M Univ., Normal. 

a of Spirulina Biomass for CELSS 
M. G. Tadros. Aug 93, 41p NAS 1.26:194123, NASA- 
CR-194123 

Contract NCC2-501 


Cyanobacteria, Spirulina maxima as a biogenerative 
photosynthetic and an edible alga for the space craft 
crew in a CELSS, was evaluated in an effort to in- 
crease the growth rate, biomass, yield, and chemical 
analysis in continuous cultures. The cell characteris- 
tics were determined for cultures maintained at steady 
on with respect to the substrate concentration. The 

increased in e exposed to low 
fight (30 uE m(exp -2)s(exp -1). Oxygen evolved and 
protein production were higher in cultures exposed to 
low light intensity. There was a relationship between 
nitrate concentration and the yield of the culture. In- 
creasing the concentration of nitrate in the growth 
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medium up to 20 mM was enough to produce a culture 
having the same chemical composition as that of com- 
plete medium. a core Seco 
culture. Increasing concentration of phosphate 
beyond 1 mM did not improve the yield of the culture. 
Increasing the concentration of sodium chioride in the 
growth medium did not affect the growth of the alga up 
to 0.1 M but beyond that the culture started to be 
stressed. The to stress appeared in high pro- 
duction of total —— on the expense of nl 
tein production. oxygen production was also 
higher in cultures stressed with sodium chloride. 


414,654 
PBS4-114931/GAR PC AO1/MF A01 
ae Protection Agency, Cincinnati, OH. Risk 


as a 
for ‘Escherichia coli’. 


J. R. Haines, T. C. Covert, and C. C. Rankin. 1993, 
4p rr 93/450 

Pub. in Applied and Environmental Microbiology, v59 
ng 2758-2759 Aug 93. 


Indoxyl-beta-D-glucuronide (indoxyl) was evaluated as 
a specific chr: for detection of Escherichia coli 
by the membrane filter method. In all, 413 colonies 
were tested from the indoxyl-supplemented media, 
ielding 93.3% confirmation, as E. coli. Compared with 
xy! medium, other media gave either much 
lower r with high verification or equal recovery 
with poor verification. (Copyright (c) 1993, American 
Society for Microbiology.) 


414,655 

PB94-123650/GAR PC A01/MF AO1 
Foersvarets Forskningsanstalt, Umea (Sweden). Dept. 
of Microbiology. 

Secreted Protein Kinase of ‘Yersinia pseudotuber- 
culosis’ Is an indispensable Virulence 


Journal article. 

E. E. Galyov, S. Hakansson, A. Forsberg, and H. 
Wolf-Watz. Feb 93, 4p FOA-B-40451-4.4 

Pub. in Nature, v361 p730-731, 25 Feb 93. Prepared in 
cooperation with Umea Univ. (Sweden). Dept. of Cell 
and Molecular Biology. 


Phosphorylation of proteins catalyzed by protein kin- 
ases is associated with central functions in growth and 
proliferation of the eukaryotic cell, and kinases are par- 


pri 
functionally different from eukaryotic protein kinases, 
and no prokaryotic kinase has so far been described 
implicating a direct role for this activity in virulence. Vir- 
ulent Yersinia possess a common virulence plasmid 
that encodes a number of secreted proteins (Yops), of 
which YopH has protein-tyrosine phosphatase activity 
with a key function in the block of losis by the 
pathogen. Here we report that the virulence plasmid of 
Yersinia pseudotuberculosis encodes a secreted pro- 
tein kinase (YpkA) with extensive homology to eukar- 
yotic Ser/Thr protein kinases. Specific mutants of 
ypkA resulted in avirulent strains. Thus, YpkA is, to our 
knowledge, the first reported prokaryotic secreted pro- 
tein kinase involved in pathogenicity, presumably by 
creat with the signal transduction pathways of the 


414,656 

PBS4-124500/GAR PC A02/MF A01 
Foersvarets ne Umea (Sweden). 
Emission of Bacteria from Air Humidifiers. 


Journal article 
S Strindehag, and |. Josefsson. c1991, 9p FOA-B- 
Pub. in - aD international, v17 p235-241 1991. 


Prepared in cooperation with Filaekt A.B., Joenkoeping 
(Sweden). 


An experimental study was undertaken to determine 
the emission of bacteria from two different types of air 
humidifier. In one of the humidifiers, which is of spray 
type, the air is humidified by very small droplets of 
finely ray water — sprayed by nozzies into 
the air stream. The other humidifier is of evaporative 
ee a ee 
orated from a humid contact body. The emission of 
bacteria from the humidifiers was studied by adding 
Pseudomonas to the humidifier water. In 


teri J 
crometers into the humidifier water. The carry-over 


factor, defined as the ratio of the bacteria concentra- 
tion in the humidified air to the bacteria concentration 
in the humidifier water, was found to be about 10 to the 
minus 7th power for the spray-type humidifier and 
about 5 x 10 to the minus 10th power for the evapora- 
tive humidifier of standard design. (Copyright (c) 1991 
Pergamon Press.) 


Nutrition 


414,657 
PB94-119401/GAR PC A10/MF A03 
National Research Council, Washington, DC. Food 


and Nutrition Board. 

Nutrition Issues in De Countries. Part 1: 

Diarrheal Diseases. Part 2: and Activity during 
and Lactation. 

1992, 206p ISBN-0-309-04092-2 

Contract AID-DAN-0262-G-SS-7050-00 

Library of Congress catalog card no. 91-62280. Spon- 

sored by cy for International Development, 

Washington, 


The report provides an overview to = the develop- 
ment of nutrition-related strategies for the prevention 
or amelioration of enteric disease. Its premise is that 
failure to deal effectively with the food-related causes 
and nutritional consequences of diarrhea predisposes 
the host to repeated and increasingly severe nutrition- 
al deficiencies and enteric illnesses. Studies of the as- 
sociations between nutritional status and diarrhea in 
childhood require inclusion of the cultural, social, and 
economic factors that influence infant feeding prac- 
tices. The three principal objectives of nutritional inter- 
ventions intended to reduce diarrheal disease in chil- 
dren are the enhancement of the child nutritional 
status, reduction of the risk of infection, and a reduc- 
tion in the mortality and severity of morbidity following 
infection. Research recommendations are made in 
seven areas: effecting behavioral change, reduction of 
enteropathogen transmission, enhancement of breast- 
feeding and weaning practices, relationships between 
nutritional status and diarrheal disease, timing of intro- 
duction of supplementary foods, nutrient bioavailabi- 
lity, and improved food processing technologies. 


Pest Control 


414,658 

PB94-100906/GAR PC A08/MF A02 
Environmental Protection Agency, Washington, DC. 
Office of Pesticide Programs. 

PR Notices, 1967-1969. 

1993, 160p 

See also PB94-100914. 


The document contains the Pesticide Registration no- 
tices issued between 1967 and 1969. T' notices 
cover changes, cancellations, extensions, and require- 
ments regarding the status of various pesticides. 


414,659 

PB94-100914/GAR PC A08/MF - 
Environmental Protection Agency, Washington, DC 
Office of Pesticide Programs. 

PR Notices, 1970-1974. 

1993, 162p 

See also PBO4- 100922 and PB94-100906. 


The document contains the Pesticide Registration no- 
tices issued between 1970 and 1974. These notices 
cover changes, cancellations, extensions, and require- 
ments regarding the status of various pesticides. 


414,660 

PB94-100922/GAR PC A05/MF A02 
Environmental Protection Agency, Washington, DC. 
Office of Pesticide Programs. 

PR Notices, 1975-1979. 

1993, 100p 

See also PB94-100914 and PB94-100930. 


The document contains the Pesticide Registration no- 
tices issued between 1975 and 1979. notices 





cover changes, cancellations, extensions, and require- 
ments regarding the status of various pesticides. 


414,661 

PB94-100930/GAR PC A09/MF A02 
Environmental Protection Agency, Washington, DC. 
Office of Pesticide Programs. 

PR Notices, 1980-1984. 

1993, 185p 

See also PB94-100922. 


The document contains the Pesticide Registration no- 
tices issued between 1980 and 1984. These notices 
cover changes, cancellations, extensions, and require- 
ments regarding the status of various pesticides. 


414,662 
PB94-859543/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

Pesticide Toxicity in Aquatic Environments. 
(Latest citations from the Selected Water Re- 
sources Abstracts Database). 

Published Search®. 

Dec 93, 250 citations 

Updated with each order. Supersedes PB93-891497. 
Prepared in cooperation with Office of Water Research 
and Technology, Washington, DC. Sponsored in part 
by National Technical Information Service, Springfield, 
VA. 


The bibliography contains citations concerning the de- 
termination, causes, effects, and control of pesticide 
toxicity in aquatic environments. The use of bioaccu- 
mulation of toxic substances and assay methods to 
determine pesticide effects is discussed. Synergistic 
effects of combinations of chemical agents are also 
considered. (Contains 250 citations and includes a 
subject term index and title list.) 


Pharmacology & Pharmacological 
Chemistry 


414,663 

AD-A273 006/7/GAR PC A03/MF A01 
Edgewood Research, Development and Engineering 
Center, Aberdeen Proving Ground, MD. 
Detoxification of VX By Chioramine-B. 

Final rept. Aug 89-Apr 92. 

Y. C. Yang, L. L. Szafraniec, W. T. Beaudry, and J. 
R. Ward. Jul 93, 23p Rept no. ERDEC-TR-032 


At ambient temperature, the nerve agent O-ethyi S- 
2(diisopropylamino)ethyl methylphosphonothiolate 
(VX), can be detoxified in an aqueous solution of Chior- 
amine-B CAB, C6H5SQ2N(Ci)Na only in the presence 
of sufficient acid (pH 3). The thiolo sulfur is first at- 
tacked by the reactive species, benzene chiorosulfon- 
amide, to form a chlorosulfonium ion intermediate fol- 
lowed by hydrolysis and substitution reactions with the 
sulfonamide anion at the P-S bond. These reactions 
produce strongly acidic products, which further accel- 
erate the initial reaction. Consequently, one of the 
acidic hydrolysis products of VX, the toxic S-2- 
(diisopropylamino)ethy! methyiphosphonothioic acid 
(EA 2192) reacts with CAB instantaneously. This acid- 
catalyzed mechanism is similar to that reported for bi- 
valent sulfides; direct attack by active chlorine is con- 
sidered insignificant. A neutral VX analog, O,S-diethyl 
methylphos' thiolate, reacts with CAB rapidly in 
H20 with an initial pH of 8.9 but requires the addition of 
0.006 N (H +) for the reaction to occur in D20. By com- 
parison, bivalent sulfides are more reactive than the 
phosphonothiolates, in general, and can be rapidly oxi- 
dized in both H20 and D20, even at high pH values. 
Chloramine-B, VX, Bivalent sulfide, Benzenechliorosul- 
fonamide, Thiolo sulfur, Phosphonothiolate. 


414,664 

N94-13823/7/GAR 

Alberta Univ., Edmonton. Dept. of Zoo 
Improving Physical Performance 
Stimulation. 

Final Report. 

L. C. H. Wang. 22 May 92, 34p DSIS-92-03763, 
CTN-93-60770 


The effectiveness of ginseng saponin (GS) as an ergo- 
genic agent was evaluated and the mechanisms 
through which GS elicits its beneficial effect on exer- 
cise performance were elucidated. Short term (2-4 


PC A03 
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days) pretreatment with GS significantly prolonged the 
aerobic endurance of mature young and old rats exer- 
cising at 70 percent maximum oxygen volume. Results 
indicated that either a proto-panaxadiol triterpenoid or 
a proto-panaxatriol triterpenoid purified from GS were 
essential for eliciting the beneficial ergogenic effects 
of GS. Compared to saline treated control rats, GS sig- 
nificantly increased the plasma free fatty acid level of 
the animals at rest and during exercise. During exer- 
cise, the plasma glucose level of the control group de- 
clined progressively, whereas in the GS-treated ani- 
mals it maintained a stable level. Both the liver and 
skeletal muscle — levels of the GS-treated rats 
were slightly higher than those of the control animals 
after aleutes exercise. These results indicate that 
GS enhances exercise endurance by altering fuel ho- 
meostasis during prolonged exercise, presumably by 
increasing free fatty acid utilization in preference of 
glucose for cellular energy production. 


414,665 
PB94-859964/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

Disinfectants: Quaternary Ammonium Salts. 
(Latest citations from the Life Sciences Collection 


). 
Published Search®). 
Dec 93, 69 citations minimum 
Updated with each order. Supersedes PB92-861822. 
Prepared in cooperation with Cambridge Scientific Ab- 
stracts, Washington, DC. Sponsored in part by Nation- 
al Technical Information Service, Springfield, VA. 


The bibliography contains citations concerning quater- 
nary ammonium salts (QAS) having antimicrobial and 
antifungal activity. Specific QAS and their applications 
are discussed. The uses of these compounds as anti- 
bacterial, antifungal, and antiplaque mouthwashes or 
dentifrices, contact lens cleaners, and medical instru- 
ment disinfectants are considered. (Contains a mini- 
mum of 69 citations and includes a subject term index 
and title list.) 


Physiology 


414,666 

DE93018908/GAR PC A03/MF AO1 
Lawrence Livermore National Lab., CA. 

Signal processing of Shiley heart valve data for 
fracture detection. 

C. Mullenhoff. 1 Apr 93, 24p UCRL-ID-113760 
Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


Given digital acoustic data es from the heart 
sounds of the beating heart measured from laboratory 
sheep with implanted Bjoerk-Shiley Convexo-Concave 
heart valves, it is possible to detect and extract the 
opening and closing heart beats from the data. Once 
extracted, spectral or other information can then ob- 
tained from the heartbeats and passed on to feature 
extraction algorithms, neutral networks, or pattern re- 
cognizers so that the valve condition, either fractured 
or intact, may be determined. 


414,667 
N94-13765/0/GAR 

(Order as N94-13732/0/GAR, PC A11/MF 

A03) 


Showa Univ., Tokyo (Japan). 
ity on Calcium Metabolism and 


T. Suda. Aug 93, 2p 
In NASA. Marshall Space Flight Center, Spacelab J 
Experiment Descriptions p 177-178. 


Recently, attention has been focused on the disorders 
of bone and calcium metabolism during space flight. 
The skeletal system has evolved on the Earth under 1- 
g. Space flights under low gravity appear to cause sub- 
stantial changes in bone and calcium homeostasis of 
the animals adapted to 1-g. A space experiment for the 
First Materials Processing Test (FMPT) was proposed 
to examine the effects of low gravity on calcium me- 
tabolism and bone formation using chick embryos 
loaded in a space shuttle. This space experiment was 
proposed based on the following two experimental 
findings. First, it has been reported that bone density 
decreases significantly during pr space flight. 
The data obtained from the US Skylab and the 
U.S.S.R. Salyut-6 cosmonauts have also documented 
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that the degree of bone loss is related to the duration 
of space flight. Second, the US-Soviet joints space ex- 
periment demonstrated that the decrease in bone den- 
sity under low gravity appears to be due to the de- 
crease in bone formation rather than the increase in 
bone resorption. The purpose of our space experiment 
is, therefore, to investigate further the mechanisms of 
bone growth under low gravity using fertilized chick 
embryos. 


414,668 

N94-13865/8/GAR PC A02/MF A01 

— State Univ., Atlanta. Language Research 
er 

Selection of Behavioral Tasks and Development of 

ee 

Semiannual Status Report, Mar. - Aug. 1993. 

D. M. Rumbaugh, and D. A. Washburn. Aug 93, 7p 

NAS 1.26:194176, NASA-CR-194176 

Contract NAG2-438 


The results of several experiments were disseminated 
professionally during this semiannual period. These 
peer-reviewed papers that were accepted for publica- 
tion represent the growth of our research areas, as 
follow-up experiments to previously published work in 
cognition and enrichment have been completed and 
are being published. The presentations not only reflect 
the latest interesting results that we have obtained, but 
also serve as a testament to the intense interest that is 
being expressed for our test system and findings. 


414,669 

N94-14028/2/GAR 

Krug Life +7 Inc., Houton, TX. 
ee  Menseremente Con 


PC A03/MF A01 
Supine 


epee Cc. ane K. C. Loftin, D. 
Ai, wae Freeman-perez. Sep 93, 22p NAS 
1.26:4549, S-736, NASA-CR-4549 
Contract NAS9-18492 


The ground-based study that tested the hypothesis 
that metabolic rates during supine and -— upper- 
body exercises are similar (mean value of kcal/h) 
is presented. Six subjects each performed supine or 
pe yh exercise at three exercise stations, a hand- 
cycle ergometer, a rope-pull device, and a torque 
wrench. After a baseline measurement of the metabol- 
ic rate at rest, the metabolic rate was measured twice 
at each exercise station. The mean metabolic rates 
(kcal/h) during supine (n = 6) and upright control (n = 
4) exercise stations were not significantly different 
except for the rope-pull station, 153.5 +/- 16.6 
(supine) as co! red to 247.0 +/- 21.7 (upright), p is 
less than 0.05. This difference may be due in part to an 
increased mechanical efficiency of supine exercises 
(15.0 +/- 0.7 percent) as compared to that of — 
exercises (11.0 +/- 1.08 percent), p is less than 0 

The net energy input was significantly smaller for the 
supine rope-pull exercise (64 +/- 18) as compared to 
upright (176 +/- 20). The relationship between best- 
rest exercises, metabolic rates, and the incidence of 
decompression sickness (DCS) should be examined to 
determine the true risk of DCS in spaceflight extravehi- 
cular activities. 


414,670 

N94-14032/4/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 

Variability of Prediction of Maximal oven Con- 
SS on the Cycle Ergometer Using 


quations. — 
M. C. Greenisen, S. M. Fortney, S. M. C. Lee, A. D. 
Moore, and L. H. Barrows. Sep 93, 11p NAS 
1.60:3412, S-737, NASA-TP-3412 


Several investigations within the Exercise Counter- 
measures Project at the NASA Johnson Space Center 
focused on the assessment of maximum oxygen con- 
sumption (VO2(sub max)) within the Astronaut Corps 
pre- and postspace flight. investigations during the 
Apollo era cettgnt Vi that there was a significant de- 
refit in pos! it VO2(sub max) when compared to 

— ht values, on current studies have documented 
that is trend continues in the Space Shuttle era. It is 
generally accepted and was confirmed in our laborato- 
ry that VO2(sub max) can be predicted from submaxi- 
mal measures taken during graded exercise tests on 
the cycle ergometer with respect to populations. How- 
ever, previous work had not examined the effect of 
day-to-day variations in the physiologic responses that 
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nog these predictions for individuals. Stability of 
i idual submaximal data over serial tests is impor- 
tant so that predicted changes in VO2(sub max) are 
reflective of actual VO2(sub max) changes. Therefore, 
the purpose of this investigation was to determine 
which of the accepted equations to predict VO2(sub 
max) would be less affected by normal daily physiolog- 
ic changes. 


PC A07/MF A02 
Deutsche Forschungsanstalt fuer Luft- und Raumfahrt, 


Cologne (Germany). Inst. fuer Flugmedizin. 
Zirkadiane bei der des D-2- 


Rhythmik 
her mene rey (Circadian Rhythms during Simu- 
lation of the D2-Spaceflight). 

Ph.D. Thesis. 

H. Alimers. Sep 92, 148p DLR-FB-92-27, ETN-93- 
93958 

Text in German. 


Eight subjects were isolated from the outside world for 
26 days, during which two time zone shifts were per- 
formed and seven days of six degree down tilt were 
achieved simulating weightlessness. The results show 
that the method to achieve time zone change by 
gradually shortening the day for one hour over a period 
of seven days is a valid procedure to accomplish a 
seven hour time zone shift in a easterly direction for 
some body functions such as heart rate and sodium 
excretion. Other parameters such as temperature and 
hydroxylmelatoninsulfate excretion only adapted 

weightlessness simulation. The results show 
that method did not achieve ideal adaptation of all 
circadian ms in the evaluated parameters at the 
simulated spaceflight launch date. 


414,6 
N94. 14854/1/GAR PC A02/MF A01 
Federal Aviation Administration, Oklahoma City, OK. 
Civil Aeromedical Inst. 

e Iiuminant for Aero- 


N. J. Milburn, and H. W. Mertens. Sep 93, 9p DOT/ 
FAA/AM-93/16 


An inexpensive illuminant for color vision screening 
— by the NRC-NAS Committee on Vision was 
ited as a substitute for the Macbeth Easel Lamp. 

The Macbeth Easel Lamp is the recommended illumi- 
nant for pseudoisochromatic plate tests used in aero- 
medical color — screening, but is no longer in pro- 
py ts included both normal trichromats 
45) and persons with varying degrees and types 

ot ra vision deficiencies (p = 152) as diagnosed with 
fad mht | anomaloscope. Ss were given 
the Dvorine Pseudo-lsochromatic Plate Test illuminat- 
ed by each of the two light sources. One Verilux True 
Color Light tube (F15T8VLX) was installed in an ad- 
table fluorescent desk lamp and positioned at a 
ight of 24 in above the center of the Dvorine test 
book to give a 270 lux illumination to match the illumi- 
nation produced by the Macbeth light source. The two 
presentations of the Dvorine were separated by sever- 
al other color vision tests. Each subject was given a 
different random order of plates 2-15 for each light 
source. Pass/Fail performance with the Dvorine test 
was virtually the same with the two light sources when 
criterion for failure was three or more errors. The Veri- 
lux True Color Light obtained a Kappa value of .97, and 
very low false positive (.021) and false tive (.006) 
rates when compared to the Macbeth Easel Lamp. 
Performance and ible applications of the Verilux 
True Color Light in aeromedical color vision screening 


PC A05/MF A01 
National Research Council, Washington, DC. Commis- 
= on Behavioral and Social Sciences and Educa- 


Brain and : Some New Technologies. 

D. Druckman, and J. |. Lacey. 1989, 90p 

Sponsored by Army Research Inst. for the Behavioral 
and Social Sciences, Alexandria, VA. 


In response to a request from the U.S. Army Research 
Institute (ARI), the National Research Council (NRC) 
formed a committee to undertake a preliminary study 
of the development of the major new technologies in 
The task of the commit- 
tee was to examine four technologies: (1) event-relat- 
ed brain is (ERPs), (2) the magnetoencephalo- 
gram (MEG), (3) the brain-imaging techniques of posi- 
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tron emission tomography (PET) and magnetic reso- 
nance image (MRI), and (4) the approach based on 
studying patients with brain lesions or damage. For 
each tech , the committee identified critical 
problems that must be resolved if further progress is to 
be made; estimated the likelihood that such progress 
will be made; and discussed opportunities for basic 
and applied research. The committee also discussed 
the implementation of an enlarged discipline called 
cognitive neuroscience that combines psychophysio- 
logy, cognitive psychology, and computer modeling. 


Psychiatry 


414,674 


N94-13782/5/GAR PC AO1/MF A01 
California Univ., San Francisco. 


Psychophysiological investigations of the Bio- 
medical Problems of Manned 


ht. 
Final Technical Ri , 1 Jan. 1990 - 28 Feb. 1993. 
15 May 93, 4p NA 1.26:194107, NASA-CR-194107 


Contracts NCC2-115, RTOP 199-70-12-14 


The Final Report on psychophysiological investiga- 
tions of the biomedical problems of manned space- 
flight is presented. In the est project, statistical analy- 
ses of human autonomic data were performed. The 
objectives were the following: to establish a relational 
data base containing human psychophysiological data 
obtained from Shuttle be experiments and ground- 
based research over a 20 year period; to enable multi- 
user access and retrieval of these data for subsequent 
analyses and for possible inclusion in the proposed 
Life Sciences Data Archive; and to enable/conduct 
Statistical analyses across several experiments on 
= subject populations which can thereby provide 

definitive answers to questions on human autonomic 
and behavioral responses and adaptation to environ- 
mental stressors on Earth and in space. The second 
project studied motion sickness. The objectives were: 
to test/develop hardware and procedures to be incor- 
porated into preflight training of crewmembers of 
Spacelab-J; and to examine spin-off applications of 
AFT. The third project studied orthostatic intolerance. 
The objective was to test the feasibility of applying au- 
togenic-feedback training as a potential treatment for 
postflight orthostatic intolerance. 


414,675 


PB94-122207/GAR PC A03/MF A01 
National Center for Health Statistics, Hyattsville, MD. 
Serious Mental iliness and Disability in the Adult 
Household P United States, 1989. 

P. R. Barker, R. W. Manderscheid, G. E. Hendershot, 
S. S. Jack, and C. A. Schoenborn. 16 Sep 92, 13p 
ADVANCE DATA-218 

Prepared in cooperation with National Inst. of Mental 
Health, Rockville, MD. 


Estimates of the prevalence of serious mental iliness 
(SMI) and information on persons with SMI in the 
United States are critical to the development of policy 
for this population in a broad range of areas, such as 
omy and development of necessary mental 

alth, and social services, including housing; 
development of disability policy (for example, Suppie- 
mental Security Income and/or Social Security Disabil- 
ity Insurance eligibility); and training, recruitment, and 
placement of psychiatric and other mental health staff. 
However, such data have not been readily available 
because of the difficulty of defining the population, the 
lack of relevant operational measures, and the lack of 
appropriate survey mechanisms outside of treatment 
settings. This report is designed to address this deficit 
for the civilian noninstitutionalized population of the 
United States. 
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414,676 
DE93018387/GAR PC A03/MF A01 


Department of Energy, Washington, DC. Assistant 
Secretary for Environment, Safety and Health. 


Office of Occupational Medicine. FY 1993, Annual 


report. 
Progress rept. 
Aug 93, 4p. DOE/EH-0331 


To date, we have assessed every DOE site at least 
once, many twice. With the information collected 
during these visits, EH-43 is developing a solid under- 

ing of the occupational medical program activi- 
ties at each site and will be better able to monitor 
progress. The assessment staff provided more specif- 
ic technical assistance than in the past, especially in 
the area of compliance. In addition, the cardiovascular 
medical guidelines are near completion and the per- 
sonnel assurance, firefighters, and protective force 
personnel medical guidelines are ready for the concur- 
rence process. 


414,677 

DE93018942/GAR 

EG and G Idaho, Inc., Idaho Falls. 

United States Department of Energy (DOE) Com- 
Accident/incident Reporting System 

(CAIRS). 


G. J. Briscoe. 7 Jun 93, 7p EGG-M-93238, CONF- 
9307103-2 

Contract ACO7-761D01570 

International system safety conference (11th), Cincin- 
nati, OH (United States), 28 Jul - 2 Aug 1993. Spon- 
sored by Department of Energy, Washington, DC. 


The Department of Energy's (DOE) Computerized Ac- 
cident/Incident Reporting System (CAIRS) is a com- 
prehensive data base containing more than 50,000 in- 
vestigation reports of injury/iliness, property damage 
and vehicle accident cases representing safety data 
from 1975 to the present for more than 150 DOE con- 
tractor organizations. A special feature is that the text 
of each accident report is translated using a controlled 
dictionary and rigid sentence structure called Factor 
Relationship and Sequence of Events (FRASE) that 
enhances the ability to retrieve specific types of infor- 
mation and to perform detailed analyses. DOE summa- 
ry and individual contractor reports are prepared quar- 
terly and annually. In addition, “Safety Performance 
Profile” reports for individual organizations are pre- 
pared to provide advance information to appraisal 
teams, and special topical reports are prepared for 
areas of concern such as an increase in the number of 
security injuries or environmental releases. The data 
base is open to all DOE and Contractor registered 
users with no access restrictions other than that re- 
quired by the Privacy Act. 


PC A02/MF A01 


414,678 

DE93019558/GAR 

Argonne National Lab., IL. 

Industrial hygiene of selected heavy metals. 

J. L. Woodring. 1993, 30p ANL/ESH/CP-80561, 

CONF-930802-12 

Contract W-31109-ENG-38 

American Chemical Society national meeting (206th), 

pe IL (United States), 22-27 Aug 1993. Spon- 
yy Department of Energy, Washington, DC. 


PC A03/MF A01 


The industrial hygiene of heavy metals consists of rec- 
ognition, evaluation, and control of exposures in the 
occupational environment. Several of these metals 
have been in use since ancient times. Reports of 
health effects and poisonings from overexposures 
also have a long history. This report discusses the in- 
dustrial hygiene of the heavy metals, lead, cadmium, 
mercury, and manganese. 


414,679 

DE93041273/GAR PC A05/MF A02 
Abcor, Inc., Wilmington, MA. Walden Div. 
Development and demonstration of a personal 


se system for exposure to hydrogen fluo- 
Final report. 


Proyres rept. 

Young, and J. P. Monat. 1993, 98p DOE/EV/ 
10249-T1 

Contract FG05-79EV10249 

Sponsored by Department of Energy, Washington, DC. 


A good, functional Hydrogen Fiuoride Gasbadge do- 
simeter has been developed for sampling of airborne 
HF vapor. The device is small (7.7 cm (times) 5.4 cm 
(times) 1.9 cm) and can easily and conveniently be 
worn on one’s lapel. it consists of polyethylene and 
polypropylene parts and a triethanolamine-impregnat- 
ed polyproylene collection element. It is completely 
self contained, requiring no pumps, impingers, or sam- 





pling tubes. Subsequent to sampling, the collection 
element is analyzed quickly and easily with a fluoride 
selective-ion electrode. Laboratory tests were con- 
ducted to determine precision, linearity, interference 
effects, influences of temperature and humidity, and 
collection element stability over time. Results of the 
tests indicate that the Abcor Gasbadge HF dosimeter 
is an excellent passive HF monitor for work spaces, 
and that results obtained with it are accurate within 
(plus minus)25%. These results have been corroborat- 
ed in a field study. 


414,680 

DE94702012/GAR PC A04/MF A01 
Sundhedsministeriets Ekspertgruppe Vedroerende 
ikke-loniserende Straaling, Copenhagen (Denmark). 
Rapport om risiko for kraeft hos boern med bopael 
eksponeret for 50 Hz magnetfelter fra hoejspaend- 
ingsaniaeg. (Report on cancer risk with regard to 
children who live in areas exposed to 50 Hz mag- 
netic fields related to high voltage systems). 

May 93, 74p NEI-DK-1278, ISBN 87-601-3727-4 
Danish. 


An evaluation of the risks for cancer described in inter- 
national scientific literature (physical, biological and 
medical) in connection with exposure to magnetic 
fields in homes adjacent to high-A.C. (Alternating Cur- 
rent) plants and to the electricity supply network. The 
present report should be considered at status report of 
knowledge available at the beginning of 1993. It is an 
overall evaluation of the probability that a causal rela- 
tion exists between exposure to A.C. magnetic fields 
and cancer among children living close to high-A.C. 
plants. Experiments in animals and examinations of 
other living organisms indicate that weak magnetic 
fields of an extremely low frequency cannot evoke 
damage that can initiate cancer. Electricity consump- 
tion in Denmark has increased by 30-40 times since 
1945. The increase has not resulted in a change in the 
frequency of cancer in children. It is considered that 
both Danish and Swedish studies support the hypothe- 
sis that children living near high-current plants have an 
increased frequency of cancer, but results do not ex- 
clude the possibility that the association might be due 
to change. Uncertainties could result in an underesti- 
mation of potential risk. The studies do not offer suffi- 
cient documentation to characterize 50 Hz magnetic 
fields in homes adjacent to high-current electricity 
supply plants as a cancer-inducing factor among chil- 
dren. (AB) (37 refs.) 


414,681 
DE94702016/GAR PC A06/MF A02 
Sundhedsministeriets Ekspertgruppe Vedroerende 
ikke-loniserende Straaling, Copenhagen (Denmark). 
Rapport om risiko for kraeft ved udsaettelse for 
ekstreme iavfrekvente magnetfelter i arbejdet. 
(Report on the risk of cancer from occupational 
Selec to extremely- low-frequency magnetic 
is). 
Jun 93, 103p NEI-DK-1275, ISBN 87-601-3770-3 
Danish. 


The results of an investigation, by a Danish task force 
under the Danish Ministry of Health’s Expert Group on 
Non-ionising Radiation, of recent studies published by 
a British group of experts under the National Radiologi- 
cal Protection Board in 1992, in addition to some Scan- 
dinavian (and other) studies, are presented. Summa- 
ries of some of these papers are also included. The 
Danish task force aimed at an evaluation of cancer risk 
among those occupationally exposed to extremely- 
low-frequency electromagnetic fields and an evalua- 
tion of risk of cancer in children following paternal ex- 
posure to such fields. It was found that a large group of 
persons are occupationally exposed to very much 
greater levels than the remainder of the population. On 
the basis of a Swedish investigation suspicions har- 
boured by the Danish task force regarding a link be- 
tween exposure to magnetic fields and an increased 
risk of leukemia were strengthened. But there was no 
correlation with these results and those of other stud- 
ies. A series of studies on the risk to welders subjected 
to high exposure levels showed no excessive inci- 
dence of leukemia. The task force have not found evi- 
dence to confirm their suspicion of a possible link be- 
tween occupational exposure to low-frequency elec- 
tromagnetic fields and an increased occurrence of 
brain cancer. (AB) (64 refs.) 


414,682 
DE94702161/GAR PC A05/MF A01 
Stockholm Environment Inst. (Sweden). 


Health effects of charcoal and wood fuel use in 
low-income households in Lusaka, Zambia. 

A. Ellegaard, and H. Egneus. 1992, 78p SEI-EED-14, 
ISBN 91-88116-51-4 


The results of this investigation provide no confirma- 
tion that the health status of charcoal users is different 
from that of electricity users. In wood users the subjec- 
tive symptom description was similar to that of char- 
coal and electricity users. Wood users, however, do 
have a significantly lower than expected PEF, indicat- 
ing that wood use may be causing respiratory obstruc- 
tion. Other factors, and especially smoking, were more 
clearly associated with respiratory obstruction than dif- 
ferences as regards fuel use. On the other hand, the 
findings of this study indicate that a large number of 
women could be exposed to doses of carbon monox- 
ide well in excess of what is recommended by the 
World Health Organization. Even if this exposure did 
not result in verifiable subjectively experienced health 
effects, this situation is of course unsatisfactory. (43 
refs., 9 figs., 42 tabs.) 


414,683 

N94-15658/5/GAR PC A99/MF E08 
National Aeronautics and Space Administration, 
Cocoa Beach, FL. John F. Kennedy Space Center. 
Toxic Substances Registry System: index of Mate- 
rial Safety Data Sheets. 

Oct 93, 915p NAS 1.15:109332, GP-23-1, NASA-TM- 
109332 


The Material Safety Data Sheets (MSDS’s) listed in 
this index reflect product inventories and associated 
MSDS’s which were submitted to the Toxic Sub- 
stances Registry database maintained by the Base 
Operations Contractor at the Kennedy Space Center. 
The purpose of this index is to provide KSC govern- 
ment, contractor, and tenant organizations a means to 
access information on the hazards associated with 
these chemicals. The Toxic Substance Registry Serv- 
ice (TSRS) was established to manage information 
dealing with the storage and use of toxic and otherwise 
hazardous materials at KSC. As a part of this service, 
the BOC Environmental Health Services maintains a 
central repository of MSDS’s which were provided to 
TSRS. The data on the TSRS are obtained from 
NASA, contractor, and tenant organizations who use 
or store hazardous materials at KSC. It is the responsi- 
bility of these organizations to conduct inventories, 
obtain MSDS's, distribute Hazard Communication in- 
formation to their employees, and otherwise imple- 
ment compliance with appropriate Federal, State, and 
NASA Hazard Communication and Worker Right-to- 
Know regulations and policies. 


414,684 
PB94-117884/GAR PC A02/MF A01 
National Inst. for Occupational Safety and Health, Mor- 
pee yr WV. Div. of Safety Research. 

atal Accident Circumstances and Epidemiology 
(FACE) Report: Electrician tice Electrocut- 
ed After Contacting a 480-Volt Conductor in South 
Carolina, June 21, 1993. 
2 Sep 93, 8p FACE-93-18 


A 42-year old male electrician apprentice was electro- 
cuted when he lost his footing on a ladder and came in 
contact with an unguarded energized 480 voit over- 
head crane contact conductor. At the time of the acci- 
dent the victim and two coworkers had finished per- 
forming maintenance on the hoisting motor of an over- 
head crane, and the victim had ated the controls 
inside the cab to move the crane. The victim exited the 
cab of the crane and started to climb a 7-foot steel 
ladder attached to the outside of the cab and adjacent 
to the unguarded energized contact conductors. He 
lost his footing, and extended his left arm to catch him- 
self, contacting one energized conductor. It is recom- 
mended that runway contact conductors should be 
guarded, and bridge contact conductors should be lo- 
cated or guarded so that persons cannot touch them 
inadvertently. Employers should identify potential haz- 
ards and make appropriate safety interventions. Rou- 
tine facility surveys should be performed to identify po- 
tential and/or existing hazards and develop and impie- 
ment appropriate intervention measures for these haz- 
ards. 


414,685 


PB94-117892/GAR PC A02/MF A01 
National Inst. for Occupational Safety and Health, Mor- 
gantown, WV. Div. of Safety Research. 


414,687 
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Fatal Accident Circumstances and ay erg 
(FACE) Report: Equipment Operator Struck 

Killed by Skidder, South Carolina, April 8, oo 

1 Jul 93, 7p FACE-93-16 


A 28 year old male equipment operator died of injuries 
received when he was struck by a skidder machine he 
had been operating. The victim was part of a four man 
crew involved in cutting trees and moving logs from the 
cutting area to another site. The employer was a small 
logging compan " in operation for 12 years, employing 
three workers. The victim had worked for 4 months as 
a skidder operator and had about 8 years experience 
in this occupation. The task was to clear cut an area of 
mixed timber. The victim drove the skidder to a previ- 
ous Cutting site and soon returned pulling a number of 
logs into the po | area which had a slope of less 
than 5%. He unhooked the logs and drove away. As 
he drove the skidder around the loader, he ran over 
two logs on the ground. Apparently the victim lost his 
balance and was thrown out of the skidder. He was 
struck and run over by the left rear tire. It is recom- 
mended that seat belts be provided and used on all 
mobile equipment, and that a written safety program 
be developed and enforced. 


414,686 
PB94-117900/GAR PC A02/MF A01 
National Inst. for Occupational Safety and Health, Mor- 
—-. WV. Div. of Safety Research. 

‘atal Accident Circumstances and ney 
(FACE) Report: Truck Driver and Company 
dent Electrocuted After Crane Boom Contacts 


Powerline, West Virginia, March 31, 1993. 
28 Jul 93, 10p FACE-93-14 


This report concerns the death of a 20 year old male 
truck driver and a 70 year old company president who 
were electrocuted when the boom of a truck mounted 
crane contacted an overhead powerline. The employer 
was a concrete products company that had been in 
business for about 11 years, employing 14 workers, 
three of whom were truck drivers. The truck driver who 
died had been with the company for 8 months. The 
driver was attempting to unload concrete blocks at a 
residential construction site. The truck was parked at 
an angie on a steep slope. Two other men, one the 
president of the company, watched as the driver used 
a hand held remote control unit. The tip of the crane 
boom contacted one of the conductors of the 7,200 
volt overhead line, completing a path to ground 
through the truck, the remote control unit and the 
driver. The driver fell backward in flames. The compa- 
ny president, eer to help instantly, apparently 
came into contact with the truck as well and was pro- 
nounced dead at the scene. The driver died from third 
degree electrical burns over 98% of his body. It is rec- 
ommended that employers ensure that workers 
comply with standards for safe use of cranes near 
overhead powerlines, that alternative work procedures 
be evaluated to address site specific hazards, and that 
employers consider retrofitting cranes with electrically 
isolated control systems. 


414,687 

PB94-117926/GAR PC A03/MF A0O1 
National Inst. for Occupational Safety and Health, Cin- 
cinnati, OH. Hazard Evaluations and Technical Assist- 
ance Branch. 

Health Hazard Evaluation pany HETA 93-0367- 
2321, Fairchild Fashion and Merchandising Group, 
New York, New York. 

D.C. Sylvain. May 93, 13p HETA-93-0367-2321 


In response to a request from an employee represent- 
ative, an investigation was undertaken of employee ex- 
posures to chemicals used during film processing in 
the Photography Department, at the Fairchild Fashion 
and Merchandising Group (SIC-7384), New York, New 
York. Employees in the photography department dark- 
room and developing room complained of upper respi- 
ratory irritation, eye irritation, contact dermatitis, head- 
aches, sinus es sneezing, and —— 
There were about five workers in the department who 

processed black and white film and developed photo- 
graphs. Worker exposures to airborne components of 
photographic chemicals were evaluated during routine 
darkroom and developing operations. Analysis of 
workplace air samples did not indicate exposure to air- 
borne hydroquinone (522667) or aminoethanol com- 
pounds in these areas. The author concludes that em- 
ployees were not exposed to excessive levels of hy- 
droquinone or aminoethanol compounds. The author 
recommends that local exhaust ventilation systems 
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should be installed in the darkroom and developing 
room to control odors. Chemical and impervi- 


saauie Casanbinasd eneuid ceuutae and togiemaet & 
Chemical Hazard Communication Program. 


414,688 

PBS4-118064/GAR PC A09/MF A02 

mong A inst. for Occupational Safety and Health, At- 
inta, a 

NIOSH Research and Demonstration Grants. 


Annual Report, Fiscal Year 1992. 
May 93, 187p DHHS/PUB/NIOSH-93-118 
See also report for Fiscal Year 1991, PB93-144160. 


Pr being carried out under the grants program of 
N were described. Information for each grant in- 
cluded the name and address of the principle investi- 
oe. pan program area, grant number, a and end 
tes, > level. A summary of objectives, 
is provided. Spe- 
cific areas of room included occupational lung dis- 
eases with emphasis on the influence of particles, 
mortality among former chromium smelter workers, al- 
veolar clearance, textile workers in China, hyperre- 
Cees 6 ees S see b eee 
coal dust, lung overload, fungal spores and bacteria, 
and metal fume fever; musculoskeletal injuries related 
to lifting; cumulative trauma disorder; ergonomic risk 
factors; occupational cancers; traumatic injuries; car- 
diovascular diseases; disorders of reproduction; neu- 
rotoxic disorders; noise induced hearing loss; dermato- 
logic conditions; psychological disorders; control tech- 
niques; and respirator research. 


414,689 
PB94-118320/GAR PC A03/MF A01 
National Inst. for Occupational Safety and Health, Mor- 
ntown, WV. Div. of Safety a 
Circumstances 


atal Accident ,—=7 4 
(FACE) Report: Two any Well Cleaning Op- 


eration, ’ 
3 Sep 93, 12p FACE-93-17 
See also PB86-205754 and PB91-152009. 


The report concerned the death of two self employed 
part-time well cleaners who drowned while cleaning a 
residential well. The first victim was a 40 year old male 
and the second was 43 years of age. At the time of the 
accident, the first victim was at the well bottom brush- 
ing down the concrete and shoveling muck 
from the floor of the well. He became disoriented and 
was not able to get out of the well. The second victim 
entered the weil to assist the first, but neither was able 


to exit due to inadequate rescue equipment. 


PC A03/MF A01 
National inst. for Occupational Safety and Health, Cin- 
cinnati, OH. Hazard Evaluations and Technical Assist- 
ance Branch. 
Health Hazard Evaluation Report HETA 92-273- 
2312, St. Vincent Hospital, indianapolis, Indiana. 
pA and A. Zimmer. May 93, 16p HETA-92- 
2 12 


In response to a request from St. Vincent Hospital 
os Indianapolis, Indiana, an evaluation was 
—_¢ ~ exposures to ethylene-oxide 
(75218) (EtO) in the central processing department 
(CPD). The CPD contained a sterilizer room, a me- 
chanical access room, a storage room, and a cart 
room. It was equipped with two EtO automatic, general 
purpose sterilizer units. The units and aerators were 
served by a dedicated local exhaust ventilation system 
which released EtO directly to the outdoors. The CPD 
was equipped with an Interscan EtO monitoring 
system, with four voltametric sensors used for continu- 
ous monitoring of EtO concentrations in the vicinity of 
the sterilizer units and mechanical access room. Moni- 
toring results indicated that a potential health hazard 
existed in the sterilizer room and the mechanical room 
of the CPD. EtO gas generated in these rooms was 
measured at concentrations ranging from 0.14 to 3 
parts per million (ppm). This indicated that the exhaust 
ventilation provided in these areas is not effective in 
controlling EtO at emission sources. Personal breath- 
ing zone measurements indicated that CPD workers 
were exposed to low concentrations of EtO. The au- 
thors conclude that workers are at risk of overexpo- 
sure if they occupy areas adjacent to the sterilization 


process frequently and/or for prolonged periods of 
time. 
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414,691 


PB94-118346/GAR PC A01/MF AO1 
National Inst. for Occupational Safety and Health, Mor- 
—_ WV. Div. of Safety Research. 

fatal Accident Circumstances and 


Dies After 


-93-07 


Compactor, 
24 Aug 93, 5p FA 


This report concerns the death of a 31 year old techni- 
cal engineer who was crushed by a 12 ton vehicle at a 
private landfill while ager yy obtain a soil sample 
for analysis. The driver of the bulldozer was preparing 
an access road to a new dumping site 100 yards from 
the existing site. The victim parked his truck and pre- 
pared to extract a soil sample, with his back to the bull- 
dozer and out of sight of the driver. After driving for- 
ward about 150 feet, the driver reversed the bulldozer, 
to go over the ground again, compacting it further. The 
victim was caught and crushed between the right rear 
compactor wheel and the body of the bulldozer, 
dragged approximately 15 feet. The victim died of 
major crush injuries to the chest and pelvis. At the time 
of the incident the backup warning alarm on the bull- 
dozer was not operating. The victim had not alerted 
the driver that he would be working in this location 
Had a right rear view mirror been mounted on the front 
right side of the cab, it would have been possible for 
the driver to view the victim. It is recommended that 
safety features be operatable at all times, that workers 
be instructed to make equipment operators aware of 
their presence when working near operating equip- 
ment, and that machinery be equipped with devices to 
eliminate blind spots. 
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PB94-118486/GAR PC A12/MF A03 
National Research Council, Washington, DC. Commit- 
tee on Population. 
Factors Affecting Contraceptive Use in Sub-Saha- 
C= Population Dynamics of Sub-Saharan 
c1993, 271p ISBN-0-309-04944-X 

Library of Congress catalog card no. 93-85134. 


This report analyzes the factors affecting contracep- 
tive use. The study was initiated because of interest in 
recent survey results that indicated increases in con- 
traceptive use in several sub-Saharan African coun- 
tries. Because of historically high fertility levels and low 
contraceptive use in the region, it was debated wheth- 
er these c! heralded a new era for Africa or were 
anomalies. This report examines the literature on the 
socioeconomic, social organizational, and family plan- 
ning program factors that are related to contraceptive 
use. Multivariate analysis is employed to assess the 
relative i e of those factors that can be meas- 
ured and for which data are available from surveys. 
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PB94-119377/GAR PC A13/MF A03 
National Research Council, Washington, DC. Commit- 
tee on Population. 


Implications for 


ion, DC. on Novem- 


J. N. Gribble, and S. H. Preston. c1993, 287p ISBN- 
0-309-04830-7 
Library of Congress catalog card no. 93-84592. 


The workshop, held November 20-22, 1991 at the Na- 
tional Academy of Sciences, covered three broad 
topics related to the | transition. First, 
participants considered the issue of projecting realistic 
scenarios of the populations and cause-of-death struc- 
tures of developing countries, as well f discussed 
health over the life course. Second, the workshop 
turned to the mechanisms used to establish priorities 
Oe eee ee 

nging demographic and epidemiologic profiles. 
Portola, attention was given to the appropriate use of 
data in establishing priorities. The third topic was the 
role of government, private medicine, and families in 
providing health services. 
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PB94-861 PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 


Biological Effects of Radiation Accidents on 
Humans. (Latest citations from the NTIS Biblio- 


) 
ished Search®). 
Dec 93, 250 citations 
Updated with each order. Supersedes PB90-861691. 
Sponsored in part by National Technical information 
Service, Springfield, VA. 


The bibliography contains citations concerning the 
impact of radiation accidents on humans. Radiation 
exposure assessment for determining appropriate 
medical treatment is discussed. The effects of ingest- 
ing food or inhaling air irradiated by accidental fallout 
are considered. Follow-up studies of the survivors of 
specific nuclear accidents are included in an attempt 
to evaluate long and short term health effects of acci- 
dents. (Contains 250 citations and includes a subject 
term index and title list.) 
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DE93019581/GAR PC A05/MF A01 
Battelle Pacific Northwest Labs., Richland, WA 
Hanford Radiological Protection Support Services 
annual report for 1992. 

Progress rept. 

M. Lyon, D. E. Bihl, J. J. Fix, R. K. Piper, and T. J. 
Froelich. Jul 93, 83p PNL-8764 

Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 


Various Hanford Site radiation protection services pro- 
vided by the Pacific Northwest Laboratory for the US 
Department of Energy Richiand Field Office and Han- 
ford contractors are described in this annual report of 
calendar year 1992. These activities include internal 
dosimetry measurements and evaluations, in vivo 
measurements, external dosimetry measurements and 
evaluations, instrument calibration and evaluation, ra- 
diation source calibration, and radiological record 
keeping. For each of these activities, the routine pro- 
gram and any program changes or enhancements are 
described, as well as associated tasks, investigations, 
and studies. Program-related publications, presenta- 
tions, and other staff professional activities are also 
described. 


414,696 

DE93040067/GAR 

Oak Ridge National Lab., TN. 
Technical basis for nuclear accident dosimetry at 
the Oak Ridge National Laboratory. 

G. D. Kerr, and G. T. Mei. Aug 93, 51p ORNL/TM- 
12224 

Contract ACO5-840R21400 

Sponsored by Department of Energy, Washington, DC. 


The Oak Ridge National Laboratory (ORNL) Environ- 
mental, Safety, and Health Emergency Response Or- 
ganization has the responsibility of providing analyses 
of personnel exposures to neutrons and gamma rays 
from a nuclear accident. This report presents the tech- 
nical and philosophical basis for the dose assessment 
aspects of the nuclear accident dosimetry (NAD) 
system at ORNL. The issues addressed are regulatory 
J ORNL NAD system components and per- 
ormance, and the interpretation of dosimetric informa- 
= that would be gathered following a nuclear acci- 
nt. 
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DE93040079/GAR PC A03/MF A01 
Michigan Univ., Ann Arbor. Dept. of Atmospheric and 
Oceanic Science. 

Role of x-ray-induced transcripts in adaptive re- 
sponses following x-rays. Progress report, Year 2. 
1993, 18p DOE/ER/61256-T1 

Contract FG02-91ER61256 

Sponsored by Department of Energy, Washington, DC. 


| will describe our recent data in which we have ex- 
tracted and purified a sufficient amount of RNA from 
primed and unprimed U1-Mel cells to begin the search 
for new genes which are modulated by priming or high 
dose irradiation during the establishment and/or chal- 
lenge of adapted celis, respectively. Gene transcripts 
which are altered during ASRs now include alterations 
in xip5 (a gene with homology to human growth hor- 





mone), xipl2 (a gene with homology to human angio- 
genesis factor and a gene which may be involved in 
apoptosis due to its possible RNase activity), cyclin A 
(which is altered in primed celis only after a high dose 
of ionizing radiation), cyclin B (which is also altered in a 
similar manner as cyclin A), p53 (a tumor suppressor 
gene involved in cell division control in G(sub 1) follow- 
ing ionizing radiation), and glutathionine S transferase- 
pi (a gene product which has been demonstrated to be 
involved in DNA repair and redox cycling). In contrast, 
the remaining xip CDNA clones (i.e., xip1-4,6-11, which 
were isolated following high dose ionizing radiation ex- 
posure to human U1-Mel cells), Prad-1 (a gene in- 
volved in cell cycle controlling events at the G(sub 1) 
portion of the cell cycle), 36B4 (a gene involved in ho- 
meostasis), and cdc2 (a gene involved in the regula- 
tion of the S-phase portion of the cell cycle), were not 
altered following ionizing radiation, either during the 
establishment or challenge of adapted human cells. 


414,698 

DE93040314/GAR PC A03/MF A01 
Westinghouse Hanford Co., Richland, WA. 

Evaluation of a Radiation Worker Safety Training 
Program at a nuclear facility. 

J. E. Lindsey. May 93, 499 WHC-MR-0383 

Contract ACO6-87RL10930 

Sponsored by Department of Energy, Washington, DC. 


A radiation safety course was evaluated using the Kirk- 
patrick criteria of training evaluation as a guide. Thirty- 
nine employees were given the two-day training 
course and were compared with 15 employees in a 
control group who did not receive the training. Cogni- 
tive results show an immediate gain in knowledge, and 
substantial retention at 6 months. Implications of the 
results are discussed in terms of applications to cur- 
rent radiation safety training was well as follow-on 
training research and development requirements. 


414,699 

N94-13714/8/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. ys Research Center. 

a Track Model for Study of Heavy lon 


J. L. Shinn, R. Katz, F. A. Cucinotta, J. W. Wilson, 
Aug 93, 15p NAS 1.60:3351, L- 
17231, NASA-TP-3351 

Contract RTOP 199-45-16-11 


Track theory is combined with a realistic model of a 
heavy ion beam to study the effects of nuclear frag- 
mentation on cell survival and biological effectiveness. 
The effects of secondary reaction products are studied 
as a function of depth in a water column. Good agree- 
ment is found with experimental results for the survival 
of human T-I celis exposed to monoenergetic carbon, 
neon, and argon beams under aerobic and hypoxia 
conditions. The present calculation, which includes the 
effect of target fragmentation, is a significant improve- 
ment over an earlier calculation because of the use of 
a vastly improved beam model with no change in the 
track theory or cellular response parameters. 


and D. M. Ng ” 


414,700 
N94-13766/8/GAR 
(Order as N94-13732/0/GAR, PC A11/MF 


A03) 
Kyoto Univ. (Japan). Radiation Biology Center. 
Genetic Effects of Hze and Cosmic Radiation (L-9). 
M. Ikenaga. Aug 93, 4p 
In NASA. Marshall Space Flight Center, Spacelab J 
Experiment Descriptions p 181-184. 


The purpose of our experiment is to detect mutations 
in Drosophila possibly induced by space radiation 
during the SL-J mission, so that we will be able to 
obtain basic information about ‘the genetic (mutation- 
al) risk of space radiation’ which can be used to esti- 
mate human risk of cancer induction by space flight. 
As an example of somatic mutation, we will analyze 
morphological changes in hair growing on the surface 
of the wing of an adult fly. A piece of wing consists of 
about 30 thousand wing cells and in the wild type Dro- 
sophila a long single piece of hair is growing on the 
surface of each wing cell. When Drosophila is exposed 
to radiation as its early stage of development, such as 
embryonic stage or larval (maggot) stage, some muta- 
tions will appear in the wing hair of the adult fly with a 
certain low frequency, depending on the radiation 
dose. Among the mutations, the most frequent one is a 
change in the number of hairs per cell, that is, usually 
three or more hairs are coming out from a single wing 
cell. In the actual SL-J flight, we will install thousands 


of Drosophila larvae (maggots) into the Space Shuttle 
Discovery and expose them to space radiation during 
the 7-day mission. Immediately after the re-entry to the 

‘ound, these larvae are expected to elop 
emerge) into adult flies. Then the wings will be fixed 
by ethylaicohol and permanent samples will be pre- 
pared. Finally, we will analyze the wing samples micro- 
scopically in order to detect mutations. 


414,701 
N94-13768/4/GAR 

(Order as N94-13732/0/GAR, PC — 

03) 

National Space Development Agency of Japan, Tokyo. 
Study on the Biological Effect of Cosmic Radiation 
and the Development of Radiation Protection 
Technology (L-11). 
Ss. og Aug 93, 8p 
In NASA. Marshall Space Flight Center, Spacelab J 
Experiment Descriptions p 189-196. 


NASDA is now participating in a series of flight experi- 
ments on Spacelab missions. The first experiment was 
carried out on the first International Microgravity Labo- 
ratory Mission (IML-1) January 1992, and the second 
experiment will be conducted on the Spacelab-J Mis- 
sion, First Materials Processing Test (FMPT). The 
equipment or Radiation Monitoring Container Devices 
(RMCD) includes passive dosimeter systems and bio- 
logical specimens. The experiments using this hard- 
ware are designed by NASDA to measure and investi- 
gate the radiation levels inside spacecraft like space 
shuttle and to look at the basic effects of the space 
environment from the aspect of radiation biology. The 
data gathered will be analyzed to understand the de- 
tails of biological effects as well as the physical nature 
of space radiation registered in the sensitive Solid- 
State Track Detectors (SSTD). 


414,702 

PB94-121217/GAR PC A05/MF A01 
information Ventures, Inc., Philadelphia, PA. 

Safety of High Speed Guided Ground Transporta- 
tion Systems: Potential Health Effects of Low Fre- 


— Electr: tic Fields Due to Maglev and 
lectric Rail Systems. 


Final rept. Oct 91-Jul 93. 

W. A. Creasey, and R. B. Goldberg. 1 Aug 93, 79p 
DOT/FRA/ORD-93/31, DOT-VNTSC-FRA-93-18 
See also PB93-219434 and PB93-219442. Sponsored 
by Federal Railroad Administration, Washington, DC. 
Office of Research and Development, and John A. 
Volpe National Transportation Systems Center, Cam- 
bridge, MA. 


Table of Contents: Executive Summary; Clinical and 
Epidemiologic Studies of Railroad Workers and Others 
Exposed to EMF Associated with Railroad Operation; 
Dosimetry: Characterization of EMF Exposure of Rail- 
road Workers, Utility Workers, and the General Public; 
Epidemiologic Studies of Workers and the General 
Public Exposed to Power Frequency (50 and 60 HZ) 
Electric and Magnetic Fields; Clinical and Epidemio- 
logic Studies of Human Exposure to Static Magnetic 
Fields (MRI and Research Facilities); Animal Health 
Effects and Behavioral Studies; Animal and Cellular 
Studies on ‘Window’ EMF Effects; EMF Guidelines; 
and Conclusions. 


414,703 

PB94-121787/GAR PC A06/MF A02 
Battelle Pacific Northwest Labs., Richland, WA. 
Contribution of Maternal Radionuclide Burdens to 
Prenatal Radiation Doses: Relationships Between 
Annual Limits on Intake and Prenatal Doses. (Revi- 
sion 1, Addendum 1). 

Technical rept. 

M. R. Sikov, and T. E. Hui. 12 Oct 93, 110p PNL- 
7745-REV-1-ADD-1 

Also available from Supt. of Docs. See also NUREG/ 
CR-5631-REV-1. Sponsored by Nuclear Regulatory 
Commission, Washington, DC. Div. of Regulatory Ap- 
plications. 

The addendum describes approaches for calculating 
and expressing radiation doses to the embryo-fetus 
from maternal intakes of radionuclides at levels corre- 
sponding to fractions or multiples of the Annual Limits 
on Intake (ALI). Information concerning metabolic or 
dosimetric characteristics and the placental transfer of 
selected, occupationally significant radionuclides was 
presented in NUREG/CR-5631, Revision 1. The ex- 
panded scenarios in the addendum include repeated 
or chronic ingestion or inhalation intakes by a woman 
during pregnancy and body burdens at the beginning 
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of pregnancy. Tables present dose equivalent to the 
embryo/fetus relative to intakes of these radionuclides 
in various chemical or physical forms and from pre-ex- 
isting maternal burdens corresponding to ALI; comple- 
mentary intake values that yield a dose equivalent of 
0.05 rem are included. Similar tables give these meas- 
ures of dose equivalency to the uterus from intakes of 
radionuclides for use as surrogates for embryo/fetus 
dose when biokinetic information is not available. 


414,704 
PB94-122165/GAR PC A18/MF A04 
lIT Research Inst., Chicago, IL. 

of 1992 Annual Reports of the Navy 
ELF Communications System Ecological Monitor- 
ing Program. Volume 1 of 3. Tabs A,B. 
Technical rept. 
J. E. Zapotosky. Aug 93, 416p IITRI-D06205-2-VOL-1 
Contract NO0039-93-C-0001 
See also Volume 2, PB94-122173. Sponsored by 
Space and Naval Warfare Systems Command, Wash- 
ington, DC. Submarine Communications Project 

ice. 

Also available in set of 3 reports PC E99/MF E99, 
PB94-122157. 


During 1992, the U.S. Navy continued to conduct a 
program to monitor flora, fauna, and their ecological 
relationships for possible effects from electromagnetic 
(EM) fields produced by the Navy's Extremely Low 
Frequency (ELF) Communications System. Physiologi- 
cal, developmental, behavioral, and ecological varia- 
bles for dominant biota in upland and riverine habitats 
near the Naval Radio Transmitting Facility at Republic, 
Michigan (NRTF-Republic) have been monitored since 
1982. The NRTF-Republic was intermittently ener- 
gized at low amperages beginning in early 1986. Elec- 
tric current and periods of energization were then 
gradually increased until 1989, when the transmitter 
became a fully operational facility. A split-plot or 
blocked strategy was used to examine biological varia- 
bles for possible effects from EM exposure. Reports 
compiled in the document present the progress of 
these studies through 1992. 


414,705 
PB94-122173/GAR PC A19/MF A04 
lIT Research Inst., Chicago, IL. 

Compilation of 1992 Annual Reports of the Navy 
ELF Communications System come Monitor- 
ing Program. Volume 2 of 3 Volumes. Tabs C-F. 
Technical rept. 

J. E. Zapotosky. Aug 93, 440p IITRI-D06205-2-VOL-2 
Contract N00039-93-C-0001 

See also Volume 1, PB94-122165 and Volume 3, 
PB94-122181. Sponsored by Space and Naval War- 
fare Systems Command, Washington, DC. Submarine 
Communications Project Office. 

Also available in set of 3 reports PC E99/MF E99, 
PB94-122157. 


During 1992, the U.S. Navy continued to conduct a 
program to monitor flora, fauna, and their ecological 
relationships for possible effects from electromagnetic 
(EM) fields produced by the Navy’s Extremely Low 
Frequency (ELF) Communications System. Physiologi- 
cal, developmental, behavioral, and ecological varia- 
bles for dominant biota in upland and riverine habitats 
near the Naval Radio Transmitting Facility at Republic, 
Michigan (NRTF-Republic) have been monitored since 
1982. The NRTF-Republic was intermittently ener- 
gized at low amperages beginning in early 1986. Elec- 
tric current and periods of energization were then 
gradually increased until 1989, when the transmitter 
became a fully operational facility. A split-plot or 
blocked strategy was used to examine biological varia- 
bles for possible effects from EM exposure. Reports 
compiled in the document present the progress of 
these studies through 1992. 


414,706 

PB94-122181/GAR PC A20/MF A04 

IIT Research Inst., Chicago, !L. 

Compilation of 1992 Annual Reports of the Navy 

ELF Communications System E ical Monitor- 

ing Program. Volume 3 of 3 Volumes. Tabs G-1. 

Technical rept. 

J. E. Zapotosky. Aug 93, 456p IITRI-D06205-2-VOL-3 

Contract NO0039-93-C-0001 

See also Volume 2, PB94-122173. Sponsored by 

Space and Naval Warfare Systems Command, Wash- 

ington, DC. Submarine Communications Project 
ice. 
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Also available in set of 3 reports PC E99/MF E99, 
PB94-122157. 
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414,707 
N94-13757/7/GAR 
(Order as N94-13732/0/GAR, PC A1 yt 8 
) 


Space Development Agency of Japan, Tokyo. 
of Japanese Pa Specialist: 


. Sekiguchi. , 6p 
In NASA. Marshall Space Flight Center, Spacelab J 
Experiment Descriptions p 139-144. 


In addition to health monitoring of the Japanese Pay- 
load Specialists (PS) during the flight, this investigation 
also focuses on the cha of cardiovascular hemo- 
flight which will be conducted under 
the science col ation with the Lower Body Nega- 
tive Pressure (LBNP) Experiment of NASA. For the 
Japanese, this is an opportunity to examine firsthand 
the effects of microgravity of human physiology. We 
are particularly interested in the adaption process and 
how it relates to space motion sickness and cardiovas- 
cular deconditioning. By comparing data from our own 
experiment to data collected by others, we hope to un- 
derstand the processes involved and find ways to 
avoid these problems for future Japanese astronauts 
onboard Space Station Freedom and other Japanese 
space ventures. The primary objective of this experi- 
ment is to monitor the health condition of Japanese 
Payload Specialists to maintain a good health status 
during and after space flight. The second purpose is to 
investigate the autonomic nervous system's response 
to space motion sickness. To achieve this, the function 
of the autonomic nervous system will be monitored 
non-invasive techniques. Data obtained will be 
Soployed to evaluate the role of autonomic nervous 
system in space motion sickness and to predict sus- 
to space motion sickness. The third objec- 
tive is evaluation of the adaption process of the cardio- 
vascular system to microgravity. By observation of the 
using an echocardiogram we will gain 
on cardiovascular deconditioning. The last ob- 
ails & te cess 0 duattues tar undls to eal 
care of Japanese astronauts by obtaining control data 
in experiment L-O in the SL-J mission. 


414,708 
N94-13758/5/GAR 
(Order as N94-13732/0/GAR, PC A11/MF 


A03) 
Saleerine and tetbotie Changes in Payload Spe- 
cialist (L-1). 


N. Matsui. Aug 93 
In NASA. Marshail Flight Center, Spacelab J 
Experiment Descriptions p 145-149. 


The endocrine system plays an important role in the 
adaptation to unusual environments by secreting hor- 
mones to control metabolism. Since human beings 
have long evolved on the surface of the Earth under a 

avity environment, the environment must 

quite unusual for them. The purpose of this experi- 
ment is to study the mechanisms of human adaptation 
to a weightless environment from endocrine and meta- 
bolic changes. Our study pian is focused on four major 
physiological changes which were reported during 
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— space flights or which may be expected to occur 
under that condition: (1) hormone and metabolic 
changes associated with fluid shift; (2) bone derninera- 
lization and muscle atrophy; (3) altered circadian 
rhythm; and (4) stress reaction during space flight. 


414,709 
N94-13761/9/GAR 
(Order as N94-13732/0/GAR, PC anus 
) 


Nagoya Univ. (Japan). 

Comparative it of Visual Stability in 
Earth and Cosmic Space (L-4). 

K. Koga. Aug 93, 3p 

in NASA. Marshall on Flight Center, Spacelab J 
Experiment Descriptions p 161-163. 


The frequency and the intensity of space motion sick- 
ness was reviewed and investigated. Unusual induced- 
gravity situations, such as rotation, linear acceleration, 
parallel swinging etc. were investigated as well. Visual- 
ly-induced motion sensation or distorted perception 
were evaluated with respect to visual stability by many 
investigators. These studies are all concerned with the 
effect of gravity and the induction of motion sickness 
through human visual perception. Direct investigation 
under the microgravity situation, such as parabolic 
flight, Skylab, and Spacelab, was carried out. These 
studies focused on how human visual stability is estab- 
lished through various sensory afferents in specific 
gravity conditions. Results from these investigations 
indicate that sensory mismatch probably plays an im- 
portant role in space motion sickness. The interaction 
of visual, vestibular, and somatosensory perception is 
smoothly coordinated under normal gravitational con- 
ditions on the Earth in our daily life. the coopera- 
tion is destroyed or a mismatch occurs among them, 
motion sickness may develop not only on the Earth but 
also in microgravity. The latter case may be the cause 
of space motion sickness or space adaption syn- 
drome. How human beings obtain visual stability even 
with posture changes on the ground was investigated. 
Visual stability can be categorized as static or dynam- 
ic. Static visual stability is concerned with orientation 
and dynamic stability is concerned with object motion 
perception. The perception of visual stability is modi- 
fied by many other sensations, such as somatosen- 
sory, vestibular, and muscle tension. We will mainly 
focus on modifications by vestibular inputs to visual 
perception produced by eye movements in microgra- 
vity. The Vestibular-Oscular Reflex (VOR) is a well- 
known characteristic which results from the relation- 
ship between eye mobility and vestibular afferent 
inputs. Eye movements also modify dynamic visual 
perception, such as perceived object motion velocity. 
The VOR is constantly simulated under 1-g conditions 
on Earth. In fact, human beings have been habituated 
and ‘programmed’ for orientation (visual stability) in 
their everyday, 1-g environment. When humans are ex- 
posed to a different gravity situation, this programmed 
behavior must change; that is, it is reprogrammed. This 
is called habituation or familiarization. We hope to ex- 
amine how object motion perception is and 
subsequently adapted in the an environment. 
This experiment is focused on the cooperation of 
visual, vestibular, and somatosensory perception co- 
ordination and how it is changed or reduced in 
compared to 1-g environment. We will obtain informa- 
tion on the coordination between eye movement and 
neck muscle activity by using EOG and EMG. We will 
also collect data from Payload Specialists using a self- 
diagnostic questionnaire concerned with perceptual 
abnormality. When each sensory input function and its 
integration in the higher nervous system are well-char- 
acterized, then more effective techniques to control 
SAS may be developed. 


414,710 
N94-13767/6/GAR 
(Order as N94-13732/0/GAR, PC A11/MF 


A03) 
National Aerospace Lab., Tokyo (Japan). 
Manual Control in Space Research on 

iat ln cared seal 
A. Tada. Aug 93, 3p 

In NASA. Marshall Space Flight Center, Spacelab J 
Experiment Descriptions p 185-187. 


Are human abilities to control vehicles and other ma- 
chines the same in space as those on Earth. The L-10 
Manual Control Experiment of the First Materials Proc- 
essing Tests (FMPT) started from this question. Sup- 
pose a pilot has the task to align the head of a space 
vehicle toward a target. His actions are to look at the 


target, to determine the vehicle movement, and to op- 
erate the manipulator. If the activity of the nervous 
system were the same as on Earth, the movements, of 
the eye and hand would become excessive because 
the muscles do not have to oppose gravity. The timing 
and amount of movement must be arranged for appro- 
priate actions. The sensation of motion would also be 
affected by the loss of gravity because the mechanism 
of the otolith, the major acceleration sensor, depends 
on gravity. The possible instability of the sensation of 
direction may cause mistakes in the direction of con- 
trol of manipulator movement. Thus, the experimental 
data can be used for designing man-machine systems 
in space, as well as for investigation of physiological 
mechanisms. In this experiment, the direction of vehi- 
cle heading is expressed by a light spot on an array of 
light emitting diodes and the manipulator is of a finger 
Stick type. As the light spot moves up and down, the 
Japanese Payload Specialist, and the subject, must 
move the manipulator forward and backward to keep 
the movement of the light spot within the neighbor- 
hood of the central point of the display. The position of 
the light spot is computed in such a manner that when 
the stick is kept at the neutral position, a motion whose 
acceleration is proportional to the angle of deflection is 
added to the movement of the light spot. The Operator 
Describing Function, which is an expression of human 
control characteristics, can be calculated from 2 min- 
utes of raw data of the light spot position and stick de- 
flection. The 2 minutes of operation is called a run, and 
8 runs with resting periods composes a session. The 
on-orbit experiment will be conducted on the second, 
fourth, and seventh days. One session of experiment 
of each of these days is conducted following the L-4 
experiment, which uses the same apparatus. The Pay- 
load Specialist, aided by a Mission Specialist, will take 
our apparatus from a rack container, set up the appa- 
ratus, attach electrodes for measurements of eye 
movement and muscle activity, conduct the L-4 Visual 
Stability Experiment, conduct one session of the 
manual control experiment, and then dissemble and 
stow the apparatus. in addition to the flight experiment, 
pre-flight and post-flight experiments will be conduct- 
ed. The data of three sessions on orbit will reflect 
adaption of physiological systems to microgravity. The 
data of post-flight experiments, on the other hand, will 
reflect re-adaptation of physiological systems to the 
gravity condition on the ground. Control data collected 
with and without psychological tension will be sched- 
uled just prior to and long before launch. 


414,711 


N94-13771/8/GAR 
(Order as N94-13732/0/GAR, PC A11/MF 
A03) 
Baylor Coll. of Medicine, Houston, TX. Dept. of Medi- 
cine. 
Magnetic Resonance Imaging after Exposure to 


Microgravity. 

A. Leblanc. Aug 93, 3p 

In NASA. Marshall Space Flight Center, Spacelab J 
Experiment Descriptions p 209-211. 


A number of physiological changes were demonstrat- 
ed in bone, muscle, and blood from exposure of 
humans and animals to microgravity. Determining 
mechanisms and the development of effective coun- 
termeasures for long-duration space missions is an im- 
portant NASA goal. Historically, NASA has had to rely 
on tape measures, x-ray, and metabolic balance stud- 
ies with collection of excreta and blood specimens to 
obtain this information. The development of magnetic 
resonance imaging (MRI) offers the possibility of great- 
ly extending these early studies in ways not previously 
possible; MRI is also non-invasive and safe; i.e., no ra- 
diation exposure. MRI provides both superb anatomi- 
cal images for volume measurements of individual 
structures and quantification of chemical/physical 
changes induced in the examined tissues. This investi- 
gation will apply MRI technology to measure muscle, 
intervertebral disc, and bone marrow changes result- 
ing from exposure to microgravity. 


414,712 


N94-13772/6/GAR 
(Order as N94-13732/0/GAR, PC A11/MF 
A03) 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 





Countermeasure for Reducing Post-Flight Ortho- 
static Intolerance: Lower Body Negative Pressure 
(LBNP) Experiment rio 

J. B. Charles. Aug 93, 10 

In NASA. Marshall , Bee Flight Center, Spacelab J 
Experiment Descriptions p 213-222. 


investigators have shown that after 1-2 weeks of bed 
rest ingestion of 1000 mi of a salt water solution during 
4 hours of continuous exposure to 30 mm Hg of lower 
body negative pressure will protect plasma volume 
and orthostatic function for up to 24 hours. We hypoth- 
esize that a similar countermeasure will reduce the ef- 
fects of fluid loss induced by headward fluid shift 
during space flight. The objective of this flight experi- 
ment is to evaluate the efficacy of the proposed coun- 
termeasure in reversing these effects on the cardio- 
vascular system. Lower Body Negative Pressure 
(LBNP) involves exposing the legs and lower abdomen 
to reduced air pressure. The LBNP device is an air- 
tight chamber that seals the subject's waist to enclose 
the lower body. As used in this experiment, LBNP pro- 
vides both the candidate treatment as well as the 
means of assessing the effectiveness of the treat- 
ment. 


414,713 
N94-13774/2/GAR 

(Order as N94-13732/0/GAR, PC A1 — 

03) 

National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 
Autogenic Feedback Lent Bong A Pre- 
ventative Method for Space Motion Sickness. 
P. S. Cowings. Aug 93, 22p 
In NASA. Marshall Space Flight Center, Spacelab J 
Experiment Descriptions p 227-248. 


Space motion sickness is a disorder which produces 
symptoms similar to those of motion sickness on 
Earth. This syndrome has affected approximately 50 
percent of all astronauts and cosmonauts exposed to 
microgravity in space, but it differs from what is com- 
monly known as motion sickness in a number of critical 
ways. There is currently no ground-based method for 
predicting susceptibility to motion sickness in space. 
Antimotion sickness drugs have had limited success in 
preventing or counteracting symptoms in eee, and 
frequently caused debilitating side effects. The objec- 
tives were: (1) to evaluate the effectiveness of Auto- 
genic-Feedback Training as a countermeasure for 
space motion sickness; (2) to compare physiological 
data and in-flight symptom reports to ground-based 
motion sickness data; and (3) to predict susceptibility 
to space motion sickness based on pre-flight data of 
each treatment group crew member. 


PC A01/MF A01 
0, La Jolla. 
s during Skeletal Muscle 


414,714 
N94-13824/5/GAR 
California Univ., San Di 
Renal Function Altera 
Disuse in Simulated Microgravi' 

Final Technical Report, 1 7. - 31 Oct. 1992. 
B. J. Tucker. 31 Oct 92, 5p NAS 1.26:194258, 
NASA-CR-194258 

Contract NCC2-556 


This project was to examine the alterations in renal 
functions during skeletal muscle disuse in simulated 
microgravity. Although this area could cover a wide 
range of investigative efforts, the limited funding result- 
ed in the selection of two projects. These projects 
would result in data contributing to an area of research 
deemed high priority by NASA and would address 
issues of the alterations in renal response to vasoac- 
tive stimuli during conditions of skeletal muscle disuse 
as well as investigate the contribution of skeletal 
muscle disuse, conditions normally found in long term 
human exposure to microgravity, to the balance of fluid 
and macromolecules within the vasculature versus the 
interstitium. These two projects selected are as fol- 
lows: investigate the role of angiotensin 2 on renal 
function during periods of simulated microgravity and 
skeletal muscle disuse to determine if the renal re- 
sponse is altered to changes in circulating concentra- 
tions of angiotensin 2 compared to appropriate con- 
trols; and determine if the shift of fluid balance from 
vasculature to the interstitium, the two components of 
extracellular fluid volume, that occur during prolonged 
exposure to microgravity and skeletal muscle disuse is 
a result, in part, to alterations in the fluid and macromo- 
lecular balance in the peripheral capillary beds, of 
which the skeletal muscle contains the majority of re- 
cruitment capillaries. A recruitment capillary bed would 
be most sensitive to alterations in Starling forces and 
fluid and macromolecular permeability. 


414,715 

N94-13961/5/GAR PC A04/MF A01 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 

Evaluation of Noise and Its Effects on Shuttle 
Crewmembers During STS-50/USML-1. 

A. Koros, C. Wheelwright, and S. Adam. Sep 93, 51p 
NAS 1.15:104775, S-729, NASA-TM-104775 


High noise levels can lead to physiological, psycholog- 
ical, and performance effects in man, ranging from irri- 
tability, annoyance, and sleep interference to interfer- 
ence with verbal communication and fatigue, and to 
temporary or permanent threshold shift at more ex- 
treme levels. The current study evaluated the acoustic 
environment of the STS50/USML-1 mission. The 
major objectives were to gain subjective assessments 
of the STS-50 noise levels, document impacts of noise 
upon crewmember performance, collect inflight sound 
level measurements, compare noise levels across 
missions, evaluate the current Shuttle acoustic crite- 
rion, and to make recommendations regarding noise 
specifications for SSF and other long-duration manned 
space missions. Sound measurements indicated that 
background noise levels were 60, 64, and 61 A-weight- 
ed decibels, respectively, on the Orbiter middeck, flight 
deck, and Space lab. All levels were rated acceptable, 
with the Spacelab environment rated the most favor- 
ably. Sleep stations afforded attenuation from airborne 
noise sources, although all crewmembers reported 
being awakened by crew activity on the middeck. 
Models of distance for acceptable speech communi- 
cations were generated, identifying situations of com- 
promised verbal communications to be avoided. 


414,716 

N94-14141/3/GAR PC A06 
Defence and Civil Inst. of Environmental Medicine, 
Downsview (Ontario). 

DCIEM: The First Fifty Years, 1939-1989. 

1989, 112p CTN-93-60767 


Canada’s Department of National Defence estab- 
lished the Associate Committee on Aviation Medical 
Research in 1939 and laboratory studies in pressure 
physiology began in Toronto. In 1940, research efforts 
were expanded with the formation of the No. 1 Clinical 
Investigation Unit, where a low-temperature low-pres- 
sure chamber was constructed to support research on 
human capabilities under cold and high-altitude condi- 
tions. The Unit was also the site of the first human cen- 
trifuge in the allied countries, which was used to devel- 
op the world’s first anti-G flying suit to go into service. 
After the war, research in aviation medicine continued 
at the universities and at the Unit, now renamed the 
Royai Canadian Air Force Institute of Aviation Medi- 
cine. In 1968, this institute was again renamed to 
become the Canadian Forces Institute of Environmen- 
tal Medicine (CFIEM). In 1971, CFIEM was merged 
with Defense Research Establishment Toronto to form 
the Defense and Civil Institute of Environmental Medi- 
cine (DCIEM). The history of DCIEM and its forerun- 
ners is presented in pictorial form, showing highlights 
of research activities and research facilities. 


414,717 

N94-14412/8/GAR PC A06 
National Aeronautics and Space Administration, 
Washington, DC. 

Dibtionaah ee et aes wm 
— wi xes t L 

Sep 93, 1069 NAS 1.21:7011(379), NASA-SP- 
7011(379) 


This bibliography lists 305 reports, articles, and other 
documents introduced into the NASA Scientific and 
Technical Information System during Sep. 1993. Sub- 
ject coverage includes: aerospace medicine and phys- 
iology, life support systems and man/system technolo- 
gy, protective clothing, exobiology and extraterrestrial 
life, planetary biology, and flight crew behavior and 
performance. 


414,718 
N94-14494/6/GAR PC A03/MF A01 
Alabama Univ. in Huntsville. 

Cellular Responses to Low-Gravity: Pilot Studies 
on Suborbital Rockets and Orbiting eeeen. 
Final Report, 1 Oct. 1991 - 30 . 1993. 

M. L. Lewis. 30 Sep 93, 40p NAS 1.26:194402, 
NASA-CR-194402 

Contract NAGW-2739 


The allocated funding supported, in part, experiments 
conducted on two Consort sounding rockets and five 


414,721 
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Shuttle flights. The primary parameters investigated 
were signal transduction in response to various media- 
tors, cellular differentiation and metabolism in micro- 
gravity, and effect of microgravity on cytoskeletal mor- 
phology. Achievements include: demonstration of 
effect of spaceflight on the actin cytoskeleton in 
mouse osteoblasts and frog cells; confirmation that 
the T cell receptor-mediated signal transduction path- 
way in T lymphocytes is not affected by low-gravity 
compared to non-TCR-mediated stimulation (Con-A) 
which classically does not promote proliferative re- 
sponse; indication that microgravity may allow separa- 
tion of proliferative signaling and secretory function in 
lymphocytes; demonstration that T lymphocytes and 
bone cells utilized less glucose indicating a shift in me- 
tabolism and confirming Spacelab results with WI-38 
cells which used significantly less glucose, during spa- 
ceflight; confirmation that activation of human splenic 
B cells with a number of different mediators is not af- 
fected during spaceflight; demonstration of increased 
prostaglandin synthesis during reduced bone cell 
growth suggesting an effect of microgravity on pros- 
taglandin-induced mitogenesis. The funding contribut- 
ed significantly to the database described above and 
resulted in submission of six collaborative abstracts in 
1993 (five to the ASGSB Annual Meeting and one to 
the ASCB Annual Meeting). Two abstracts were pre- 
sented at the 1992 ASGSE Annual Meeting in Tucson. 
In addition, several peer reviewed papers are being 
generated and data will be included as background in 
preparation of future proposals, which hopefully will 
allow us to continue this type of extremely productive 
collaborative research. 


414,719 

N94-14860/8/GAR PC AO5/MF A01 
European Space Agency, Paris (France). 

Physical Countermeasures for Long-Term Manned 
Space Flights. 

A. Gueell, G. Tallarida, H. Wegmann, and C. Barron. 
cFeb 93, 93p ESA-SP-1160, ISBN-92-9092-077-7, 
ETN-93-94409 


The physiological data that provide the most accurate 
description of the medical problems encountered 
during long term space flight, and data indicating a 
need for countermeasures to ameliorate the safety of 
astronauts, are ascertained. Ground studies that will 
best serve as a basis for future flight protocols are dis- 
cussed. Physical countermeasures used during past 
ee oy its are listed and new approaches are pro- 

he need for long term bed rest studies neces- 
ee to gain more fundamental knowledge about the 
adaptive processes that occur during weightlessness, 
and to validate the ability of various proposed counter- 
measures to counteract these mechanisms is indicat- 
ed. 


414,720 
N94-15537/1/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
Autogenic-Feedback Training (AFT) as a Preven- 
tive Method for Space Motion Sickness: Back- 
ey and Experimental Design. 

. S. Cowings, and W. B. Toscano. Aug 93, 16p NAS 
1.15:108780, A-93095, NASA-TM-108780 
Contract RTOP 199-70-12-14 
Sponsored by NASA, Washington. 


Finding an effective treatment for the motion sickness- 
like symptoms that occur in space has become a high 
priority for NASA. The background research is re- 
viewed and the experimental design of a formal life sci- 
ences shuttle flight experiment designed to prevent 
space motion sickness in shuttle crew members is pre- 
sented. This experiment utilizes a behavioral medicine 
approach to solving this problem. This method, Auto- 
genic-Feedback Training (AFT), involves training sub- 
jects to voluntarily control several of their own physio- 
logical responses to environmental stressors. AFT has 
been used reliably to increase tolerance to motion 
sickness during ground-based tests in over 200 men 
and women under a variety of conditions that induce 
motion sickness, and preliminary evidence from space 
suggests that AFT may be an effective treatment for 
space motion sickness as well. Proposed changes to 
this experiment for future manifests are included. 


414,721 

N94-15711/2/GAR PC A02/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
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©. © Sond, Wt. ©. Vessens, and? 5. Conte. Sep 
93, 10p NAS 1.15:108787, A-93118, NASA-TM- 
108787 

Contract RTOP 199-70-12-14 
Sponsored by NASA, Washington. 


There is general agreement that a high degree of vari- 
ability exists between subjects in their autonomic nerv- 
ous system responses to motion sickness stimulation. 
Additionally, a paucity of data exists that examines the 
variability within an individual across repeated motion 
sickness tests. Investigators have also examined the 
ny of autonomic responses to motion sick- 
ness development. These investigations have used 
analyses at discrete points in time to describe this rela- 
tionship. This approach fails to address the time 
course of autonomic responses and malaise develop- 
ment thr the motion sickness test. Our objec- 
tives were to examine the reliability of autonomic re- 
sponses and malaise using the final minute of the 
motion sickness test across five testing occasions, to 
examine the reliability of the change in autonomic re- 
sponses and the change in malaise across five testing 
occasions, and to examine the relationship between 
= in autonomic responses and changes in mal- 
across the entire motion sickness test. Our 
ronuiis indicate that, based on the final minute of test- 
os autonomic responses of heart rate, blood 
pulse, and respiration rate are moderately 
stable across multiple tests. Changes in heart rate, 
blood volume pulse, respiration rate, and malaise 
throughout the test duration were less stable across 
the tests. We attribute this instability to variations in 
individual susceptibility and the error associated with 
estimating a measure of autonomic gain. 


Toxicology 


414,722 


PB94-101573/GAR PC A02/MF A01 
ManTech Environmental Technology, inc., Research 
Triangle Park, NC. 


. S. P. Shrivastava, H. L. Fisher, and L. 
L. Halll. c jay 93, 8p EPA/600/J-93/416 
Contract EPA-68-02-4450 
Pub. in Toxi In vitro, v7 n3 p221-227 May 93. 
See also PB90-215898. Sponsored by Health Effects 
Research Lab., Research Triangle Park, NC. Environ- 
mental Toxicology Div. 


The objective of this study was to determine the in vitro 
percutaneous absorption of (14)C-phenol and — p- 
substituted derivatives and to examine the variability of 
this data. Two diffusion systems, the static and flow- 
thr , were used. Clipped dorsal skin was removed 
from female F344 rats (90 days old), dermatomed to a 
thickness of approximately 350 micrometer, placed in 
a diffusion cell and treated with chemical (4 micro- 
goa cm, in ethanol). The cumulative absorption at 
2 hr for the phenols in both systems ranged from 15.4 
to 97.6%. Greater than 70% of the chemical was ab- 
sorbed in both systems when the chemical had a log P 
value between 1.4-3.5. Significant differences in per- 
cent absorption between the two diffusion systems 
were observed with 5 of the compounds. Absorption of 
acetamidophenol, chlorophenol and cyanophenol 
were significantly lower in the static system. Absorp- 
tion of phenol and heptyloxyphenol were significantly 
lower in the flow-through system. The most variable 
absorption data in both systems were with the phenols 
that were absorbed the least (70%). These same 
chemicals were also on the extremes of the log P 
scale for the phenols examined. Controlling for the var- 
iability of in vitro percutaneous absorption of chemicals 
is necessary when using the data for human risk as- 


414,723 


PB94-118106/GAR PC A10/MF A03 
-— Toxicology Program, Research Triangle Park, 
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oy Rochetee Capen cn Vestiy Sot Gas 
ene Glycol Ethers 2-Methoxyethanol, 2-Ethoxyeth- 
anol, 2-Buto: (CAS Nos. 109-86-4, 110-80- 
5, 111-76-2) by Drinking Water to 
F344/N Rats and B6C3F1 Mice. 


ew y feos . series. 
ter. Jul 93, 223p NIH/PUB-93-3349, NIH/ 
TOX-26 


Glycol alkyl ethers represent a class of high-produc- 

tion-volume chemicals with widespread i trial ap- 
plications as solvents and chemical intermediates. 
Comparative toxicity studies with three glycol ethers, 
2-methoxyethanol, 2-etho , and 2-butoxyeth- 
anol, were conducted in F344/N rats and Fi 
mice in both 2-week and 13-week drinking water stud- 
ies. Toxicologic endpoints evaluated in animals inciud- 
ed histopathology, hematology, clinical chemistry, uri- 
nalysis, and reproductive system parameters. Genetic 
toxicity was also evaluated for each glycol ether in sev- 
eral in vitro and in vivo assays. 


PC A09/MF A03 
= Toxicology Program, Research Triangle Park, 


NTP Technical Report on Toxicity Studies of 2- 


Chioronitrobenzene and 4-Chioronitrobenzene 
(CAS Nos. 88-73-3 and 100-00-5) Administered by 
inhalation to F344/N Rats and B6C3F 1 Mice. 
Toxicity rept. series. 

a Bucher. Jul 93, 195p NIH/PUB-93-3382, NIH/ 


2-Chioronitrobenzene and 4-chloronitrobenzene are 
oily yellow solids that are used primarily as chemical 
intermediates in the production of dyes, lumber pre- 
servatives, drugs, and photographic chemicals. Toxici- 
ty studies of 2-chloronitrobenzene and 4-chioronitro- 
benzene were performed by exposing male and 
female F344/N rats and B6C3F1 mice to the chemi- 
cals by whole-body inhalation 6 hours per day, 5 days 
per week, for 2 weeks or 13 weeks. Animals were eval- 
uated for histopa’ , Clinical chemistry (rats), he- 
matology (rats), and reproductive system effects. In 
separate studies, the dermal absorption of the chemi- 
cals was compared, and the absorption, distribution, 
metabolism, and excretion were partially characterized 
following oral administration to male F344/N rats. 2- 
Chloronitrobenzene and 4-chloronitrobenzene were 
also administered orally to CD-1 Swiss mice for eval- 
uation of reproductive and deve’ ital toxicity. Ge- 
netic effects were evaluated in Salmonella typhimur- 
ium, in Chinese hamster ovary cells, and in Drosophila 
melanogaster. 


414,725 

PB94-118551/GAR PC A03/MF A01 

Environmental Protection Agency, Washington, DC. 

yom Ao of Water. 
Ambient Aquatic Life Water Quality Criteria for 2,4- 

Dimethyiphenol (CAS Registry Number 105-67-9). 

Draft rept. 

Sep 93, 40p 


The document is a revision of proposed criteria based 
upon consideration of comments received from other 
federal agencies, state agencies, special interest 
groups, and individual scientists. Criteria contained in 
the document replace any previously published EPA 
aquatic life criteria for the same pollutants. 


414,726 
PB94-119245/GAR PC AO5/MF A01 
_ Toxicology Program, Research Triangle Park, 


NTP Technical Report on Tox! of Tetrachior- 
Anhydride (CAS No. 117-08-8) Adminis- 

tered <--y * ieee aae tems te Mice. 

Tosty rept. series. 

A, Mahler. J ch 93, 76p NIH/PUB-93-3351, NIH/TOX- 

See also PB93-149730 and PB93-150092. 


Tetrachlorophthalic anhydride (TCPA) is primarily used 
as a flame retardant in plastics. Several cases of occu- 
pational asthma attributed to TCPA exposure have 
been reported in the literature. Toxicology studies 
were conducted by administering TCPA by oral gavage 
to F344/N rats and B6C3F1 mice for 13 weeks. Eval- 
uations included histopathology, clinical pat 

and analyses of reproductive system parameters. 
genetic toxicity of f TCPA was assessed with in vitro 
tests of mutagenicity in Salmonella typhimurium and 
induction of sister chromatid exchanges and chromo- 


somal aberrations in Chinese hamster ovary cells, and 
in mouse bone marrow cells following in vivo expo- 
sure. The ability of TCPA to induce sex-linked reces- 
sive lethal mutations was also studied. 


414,727 


PB94-119252/GAR PC A06/MF A02 
—_— Toxicology Program, Research Triangle Park, 
Ni 


NTP Technical Report on Toxicity Studies of Glu- 
taraldehyde (CAS No. 111-30-8) Administered by 
Inhalation to F344/N Rats and B6C3F 1 Mice. 
Toxicity rept. series. 

F. W. Kari. i Mar 93, 112p NIH/PUB-93-3348, NIH/ 
TOX-25 

See also PB93-126498 and PB93-149730. 


Glutaraldehyde is a potent sensory irritant with the ca- 
pability to cross-link, or fix, proteins. It is used industri- 
ally as an antimicrobial agent and as a cold sterilant in 
hospitals, and it has a variety of other industrial uses. 
The toxicity of glutaraldehyde was evaluated in 2-week 
and 13-week inhalation exposure studies in F344/N 
rats and B6C3F1 mice. In addition to histopathology, 
evaluations included clinical pathology and assess- 
ments of sperm morphology and estrous cycle length. 
In vitro genetic toxicity studies included assessments 
of mutagenicity in Salmonella typhimurium and in 
mouse lymphoma L5178Y cells and analysis of chro- 
mosomal aberrations and sister chromatid exchanges 
in Chinese hamster ovary cells. The ability of glutaral- 
dehyde to induce sex-linked recessive lethal mutations 
was also studied in vivo in Drosophila melanogaster. 


414,728 


PB94-119260/GAR PC A06/MF A02 


National Toxicology Program, Research Triangle Park, 
NC. 


NTP Technical Report on Tox Studies of 1,6- 
Hexanediamine Dihydrochlioride (CAS No. 6055-52- 
3) Administered by rh Water and Inhalation 
to F344/N Rats _ B6C3F1 Mice. 

Toxicity rept. serie 

C. D. Hebert. Mar 93, 104p NIH/PUB-93-3347, NIH/ 
TOX-24 

See also PB93-150092 and PB93-126498. 


1,6-Hexanediamine (HDA) is an aliphatic amine that is 
produced in large volumes in the United States. HDA is 
widely used as a corrosion inhibitor in lubricants and as 
an intermediate in the industrial synthesis of paints, 
resins, inks, and textiles. Toxicity studies of the dihy- 
drochioride salt of HDA (HDDC) were conducted in 
male and female Fischer 344/N rats and B6C3F(1) 
mice by the drinking water and whole-body inhalation 
routes. Animals were evaluated for histopathology, 
clinical chemistry, hematology, and reproductive toxici- 
ty. In addition, the genetic toxicity of HDA was as- 
sessed in Salmonella typhimurium and in Chinese 
hamster ovary cells in vitro; HDDC was evaluated in 
the mouse micronucleus assay in vivo. 


414,729 


PB94-119278/GAR PC A05/MF A01 
— Toxicology Program, Research Triangle Park, 
N 


NTP Technical Report on Toxicity Studies of 
Methy! Ethyl Ketone Peroxide (CAS No. 1338-23-4) 
in Dimethy! Phthalate (CAS No. 131-11-3) (45:55) 
Administered Topically to F344/N Rats and 
B6C3F 1 Mice. 

Toxicity rept. series. 

E. Zeiger. Feb 93, 82p NIH/PUB-93-3341, NIH/TOX- 
18 


See also PB93-126498 and PB93-133999. 


Methy! ethyl ketone peroxide (MEKP) is an unstable 
organic peroxide used in the manufacture of acrylic 
resins, as a hardening agent for fiberglass-reinforced 
plastics, and as a curing agent for unsaturated polyes- 
ter resins. It is commercially available as a 40% to 
60% solution in dimethyl phthalate (DMP). Because 
exposure to MEKP is typically through dermal contact, 
toxicity studies were conducted by topical application 
of MEKP in DMP to the clipped dorsal region of male 
and female Fischer 344/N rats and B6C3F(1) mice. 
Animals were evaluated for histopathology and for re- 
productive endpoints. In vitro genetic toxicity studies of 
MEKP included assessments of mutagenicity in Sal- 
monella typhimurium and in mouse lymphoma cells, 
and analysis of chromosomal aberrations and sister 
chromatid exchanges in Chinese hamster ovary cells. 





414,7. 

PBS4-120870/GAR PC A06/MF A02 
— Toxicology Program, Research Triangle Park, 
N 


NTP Technical Report on Toxicity Studies of 
Cupric Sulfate (CAS No. 7758-99-8) Administered 
in Drinking Water and Feed to F344/N Rats and 
B6C3F 1 Mice. 

Toxicity rept. series. 

C. D. Hebert. Jul 93, 122p NIH/PUB-93-3352, NIH/ 
TOX-29 


Cupric sulfate is an inorganic salt which is widely used 
in industry, agriculture, and veterinary medicine. Its ap- 
plications include use as an aigicide in potable waters 
and as a feed additive and therapeutic agent in swine, 
sheep, and cattle. Because copper salts are found in 
human water supplies, toxicity studies of cupric sulfate 
pentahydrate were conducted in male and female 
F344/N rats and B6C3F1 mice by the drinking water 
(2-week studies only) and dosed feed routes (2-week 
and 13-week studies). Animals were evaluated for he- 
matology, clinical chemistry, urinalysis, reproductive 
toxicity, tissue metal accumulation, and histopatho- 
logy. In summary, administration of cupric sulfate to 
rats in feed or drinking water resulted in significant gas- 
tric changes and hepatic and renal damage. 


414,731 
PB94-121035/GAR PC A08/MF A02 


National Toxicology Program, Research Triangle Park, 
NC. 


NTP Technical Report on Toxicity Studies of Pesti- 
cide/Fertilizer Mixtures Administered in Drinking 
Water to F344/N Rats and B6C3F1 Mice. 

Toxicity rept. series. 

Jul 93, 157p NIH/PUB-93-3385, NIH/TOX-36 


Toxicity studies were performed with pesticide and fer- 
tilizer mixtures representative of groundwater contami- 
nation found in California and lowa. The California mix- 
tures was composed of aldicarb, atrazine, 1,2-di- 
bromo-3-chlioropropane, 1,2-dichloropropane, ethyl- 
ene dibromode, simazine, and ammonium nitrate. The 
lowa mixture contained alachlor, atrazine, cyanazine, 
metolachlor, metribuzin, and ammonium nitrate. The 
mixtures were administered in drinking water (with 512 
ppm propylene glycol) to F344/N rats and B6C3F1 
mice of each sex at concentrations ranging from 0.1X 
to 100X, where 1X represented the median concentra- 
tions of the individual chemicals found in studies of 
groundwater contamination from normal agricultural 
activities. This report focuses primarily on 26-week 
toxicity studies describing histopathology, clinical pa- 
thology, neurobehavior/neuropathology, and repro- 
ductive system effects. The genetic toxicity of the mix- 
tures was assessed by determining the frequency of 
micronuclei in peripheral blood of mice and evaluating 
micronuclei and sister chromatid exchanges in spleno- 
cytes from female mice and male rats. 


414,732 

PB94-124229/GAR PC A04/MF A01 
Foersvarets Forsknin: + een Umea (Sweden). Hu- 
vudavdeining foer ABC-Skydd 

Bakteriella Toxiner-Morgondagens Hot (Bacterial 
Toxins-the Threat of Tomorrow). 

K. Hjalmarrsson, L. Norlander, and R. Rosqvist. May 
93, 62p FOA-C-40310-4.4 

Text in Swedish; summary in English. 


Toxins from pathogenic bacteria have been studied for 
the last century and have remained objects for intense 
research over the last decade. The power of gene 
technology has been used to increase the understand- 
ing of structure and mechanism of action of bacterial 
toxins. This review describes what is known for some 
of the most potent bacterial toxins. Aspects that are 
discussed are production of toxins in different sys- 
tems, the use of toxins as new therapeutic agents and 
vaccines and methods for identification of toxins. 


414,733 
PB94-859592/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

Toxicity of Food Additives (Excluding Antioxi- 
dants). (Latest citations from the Life Sciences 
Collection Database). 

Published Search®. 

Dec 93, 250 citations 

Updated with each order. Supersedes PB92-857002. 
Prepared in cooperation with Cambridge Scientific Ab- 
stracts, Washington, DC. Sponsored in part = Nation- 
al Technical Information Service, Springfield, V. 


The bibliography contains citations concerning the tox- 
icity of toon ade ives and their effects on the liver, kid- 
neys, bladder, and other organs. The carcinogenic and 
= _ Te pe of these substances are also 

ynthetic sweeteners, particularly the sac- 
qa ~~" ma rat ng and other additives such as 
nitrates and nitrites are discussed. The citations also 
consider methods to detect and quantitate these addi- 
tives. Antioxidants are excluded from this bibliography. 
(Contains 250 citations and includes a subject term 
index and title list.) 


414.734 
PB94-859600/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 


Cadmium Exposure: hag ae in Humans. (Latest ci- 
tations from the Life Sciences Collection Data- 


base). 

Published Search®). 

Dec 93, 250 citations 

Updated with each order. Supersedes PB92-857085. 
Prepared in cooperation with Cambridge Scientific Ab- 
stracts, Washington, DC. Sponsored in part by Nation- 
al Technical Information Service, Springfield, VA. 


The bibliography contains citations concerning the ef- 
fects of cadmium on humans. Biological monitoring of 
workers exposed to cadmium is discussed in depth. 
The effects of cadmium on visual-motor performance, 
community health, and child and infant development 
are presented. The citations discuss cadmium as a 
contributing factor in infertility and renal, kidney, and 
liver diseases. The effects of smoking on cadmium re- 
tention are mentioned. (Contains 250 citations and in- 
cludes a subject term index and title list.) 


414,735 
PB94-859683/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

Carbon Monoxide Toxicity. (Latest citations from 
the Life Sciences Collection Database). 

Published Search®. 

Dec 93, 144 citations minimum 

Updated with each order. Supersedes PB92-858380. 
Prepared in cooperation with Cambridge Scientific Ab- 
stracts, Washington, DC. Sponsored in part by Nation- 
al Technical Information Service, Springfield, VA. 


The bibliography contains citations concerning the 
mechanism and clinical manifestations of carbon mon- 
oxide (CO) exposure, including the effects on the liver, 
cardiovascular, and nervous systems. Topics include 
studies of the carbon monoxide binding affinity with 
hemoglobin, measurement of carboxyhemoglobin in 
humans and various animal species, carbon monoxide 
levels resulting from tobacco and marijuana smoke, 
occupational exposure and the NIOSH (National Insti- 
tute for Occupational Safety and Health) biological ex- 
posure index, symptomology and percent of blood CO, 
and intrauterine exposure. Air pollution, tobacco smok- 
ing, and occupational exposure are discussed as pri- 
mary sources of carbon monoxide exposure. The ef- 
fects of cigarette smoking on fetal development and 
health are excluded and examined in a separate bibli- 
ography. (Contains a minimum of 144 citations and in- 
cludes a subject term index and title list.) 


414,736 
PBS4-860434/GAR PC NO1/MF NO1 
NERACG, inc., Tolland, CT. 

Dioxins: Toxicity and — (Latest cita- 


i h®). 
Dec 93, 250 citations 
Updated with each order. Supersedes PB93-859080. 
Prepared in cooperation with Cambridge Scientific Ab- 
stracts, Washington, DC. Sponsored in part by Nation- 
al Technical Information Service, Springfield, VA. 


The bibliography contains citations concerning the 
toxicology of dioxins and the health risks associated 
with dioxin exposure. Articles include mortality and 
esa ical studies of major dioxin contamination, in- 
cluding the Seveso and Love Canal incidents. The bio- 
chemistry of dioxin poisoning, environmental impacts, 
sources of dioxin pollution, metabolism of dioxins b' 
microorganisms, and carcinogenicity are considered. 
The citations also examine occupational exposure, 
and risk assessment of exposure of the general public 
to dioxin. References to Agent Orange exposure 
during the Vietnam War are cited. (Contains 250 cita- 
tions and includes a subject term index and title list.) 


414,737 


PB94-860889/GAR PC NO1/MF NO1 


MEDICINE & BIOLOGY 
Zoology 


NERAC, Inc., Tolland, CT. 

Childhood Lead Exposure Hazards. (Latest cita- 
tions from the Life Sciences Collection Database). 
Published Search®). 

Dec 93, 250 citations 

Updated with each order. Supersedes PB93-865681. 
Prepared in cooperation with Cambridge Scientific Ab- 
stracts, Washington, DC. Sponsored in part by Nation- 
al Technical information Service, Springfield, VA 


The bibliography contains citations concerning lead 
(metal) exposure in children and infants and the con- 
sequent health effects. Numerous demographic and 
Statistical studies on childhood exposure to lead are 
presented, as well as prenatal and peripheral exposure 
that occurs when a family member works in a lead- 
filled environment. Clinical articles regarding health ef- 
fects such as impaired learning, hearing loss, the ef- 
fects on physical development, and anemia are also 
considered. (Contains 250 citations and includes a 
subject term index and title list.) 


Zoology 


414,738 
N94-13759/3/GAR 
(Order as N94-13732/0/GAR, PC an 
o—. Univ. (Japan). Research Inst. of Environmen- 
| Medicine. 


Visuo-Vestibular 
in Fish during 
Adaptation to Weightlessness. 
S. Mori. Aug 93, 3p 
In NASA. arshall Space Flight Center, Spacelab J 
Experiment Descriptions p 151-153. 


We can stand upright and walk smoothly without 
paying any particular attention to it. This is because we 
have established in ourselves an integration center 
that controls our body subconsciously in response to 
input from eyes, muscles, joints, foot soles, and also 
from the gravity sensor in the inner ear (the otolith 
organ). It has been shown that the cerebellum plays an 
important role for the establishment of the integration 
center and that the control pattern is comparable to 
that of a highly sophisticated computer system. The 
programming for the control, however, may well be ac- 
quired for the 1-g ground condition and does not cover 
the 0-g in space. Although each of the above organs 
function as it does on the ground, the signal pattern 
sent to the center must be different under 0-g and, in 
addition, complementary signals from the otolith organ 
are missing, leading to confusion in the integration 
center and causing a variety of symptoms similar to 
those of car-sickness or sea-sickness. After exposure 
to microgravity an immediate process of re-program- 
ming will begin and be completed in 2-4 days. There is 
strong su evidence for this sensory conflict 
theory as an explanation for space motion sickness 
(SMS) episodes. Fish were selected as test organisms 
for this investigation because they swim around freely 
in three dimensions and have well-developed organs 
for vision and gravity detection. They also have an 
innate nature to orient their back toward a light source. 
Actually, on the ground, the fish tilts its vertical axis 
toward the light when illuminated laterally, and the tilt 
angle is a function of the intensity of light and the a 
nitude of gravity, while its posture is completely light- 
dependent in the low-gravity environment produced by 
aircraft parabolic flight or when the otolith organs are 
removed. This implies that fish posture is entirely 
under visual and otolithic control. In this case, the cer- 
ebelium will also contribute to the control. In the space 
shuttle experiment, two fish (one with otolith-removed 
and the other with intact otoliths) are onboard for 7 
days. The arrai t of the experiment is shown. 
Lamps illuminate each fish alternately from different di- 
rections at a duration of 20 seconds for 10 minutes 
totally, twice a day. The video images and the brain 
waves from the cerebellum are analyzed later. If the 
sensory conflict theory is acceptable, then the confu- 
sion at the onset and the following recovery process 
will be manifested both in the light indent behavior 
and also in the cerebellar activity. In addition, there 
should be some variation in response between the two 
fish. Even if the results are positive in the present fish 
experiment, they would not be extensive enough to 
allow us to understand the complete mechanisms of 
SMS. However, what is currently needed is a collection 
of evidence based on animal experiments on which to 
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base future investigations. Countermeasures for SMS 
are mandatory since SMS-induced vomiting occurring 
within a space suit could be fatal for a crew member 
during extravehicular activities. We expect that coun- 
termeasures will be developed before the space sta- 
tion era starts, and that the results of these studies will 
be applied to improving human welfare. 


414,739 


N94-13770/0/GAR 

(Order as N94-13732/0/GAR, PC —_ 

) 

National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
Amphibian Fertilization and Development in Micro- 
gravity. 
K. A. Souza. Aug 93, 7p 
In NASA. Marshall Space Flight Center, Spacelab J 
Experiment Descriptions p 201-207. 


During the year before launch, female frogs will be 
tested every 3 months for the quantity and quality of 
eggs produced. Two weeks or more prior to launch, 
male and female frogs will be transported to the John 
F. Kennedy Space Center (KSC). During the few 
weeks before launch, groups will be periodically tested 
for egg quality to assure that the frogs have adapted to 
the KSC laboratory environment. About 27 hours 
before launch, four females will be placed in a damp 
foam-lined box, called the Adult Frog Box (AFB), 
through which 100 cc/min of air wil be circulated. The 
AFB will be lowered into the Spacelab and loaded into 
the Frog Environmental Unit (FEU) during the final pre- 
launch preparations. A sperm suspension, for use in 
flight to fertilize the eggs, will also be prepared and 
loaded during the pre-launch period. The sperm sus- 
pension, together with a kit of syringes containing 
Human Chorionic Gonadotropin (HCG), will be stored 
in a refrigerator aboard the shuttle until needed in 
flight. On the first day of flight, the AFB will be trans- 
ferred from the FEU to the General Purpose Work Sta- 
tion (GPWS), which is a type of glove box specially de- 
signed to allow the crew to use chemicals and biologi- 
cal materials during the flight without contaminatin 
the shuttle/Spacelab environment. Inside the GPW 
the four adult frogs will be injected with the HCG hor- 
mone and returned to the FEU. Approximately 16 
hours after injection, ovulation should have taken 
place and 15 to 20 eggs from each frog will be placed 
on each of two °g9 baskets and covered with sperm 
for 10 minutes. The egg baskets are inserted into 
acrylic egg chambers and 50 mi of ‘pond water’ (20 
percent strength Modified Ringers solution (is added. 
One of the chambers from each frog will be placed on 
a centrifuge within the FEU and rotated to simulate 
normal terrestrial gravity (1 g). The remaining cham- 
bers are incubated under microgravity conditions 
within the FEU. Forty minutes after fertilization, the 
four chambers exposed to 1 g will be removed and ob- 
served within the GPWS using a dissecting micro- 
scope and camera system. On the basis of egg rota- 
tion and egg appearance, the ‘best’ and ‘second best’ 
frogs will be selected to contribute additional eggs. 
Using the two best frogs, 22 ¥: chambers will be 
loaded with eggs and fertilized. Eleven chambers wil 
be incubated at microgravity and eleven will be incu- 
bated on the centrifuge. At various times during the 
flight, chambers will be removed from the FEU and 
transferred to the GPWS where a formaldehyde-based 
fixative will be injected in order to preserve important 
developmental stages for in depth study following the 
flight. Five of the 22 chambers plus the eight fertiliza- 
tion test chambers will be returned to Earth with live 
tadpoles. The swimming behavior of these free swim- 
ming tadpoles will be examined within several hours of 
landing and some will be fixed for a detailed analysis of 
their inner ear, the otolity, the animals ‘balance 
system.’ Lychakov and Vinikov reported an increase in 
otolith size in tadpoles that developed (but were not 
fertilized) in space. Live tadpoles from the SL-J flight 
will be raised through metamorphsis for studies of mat- 
uration including an analysis of the effects of space 
flight on their ability to produce normal progency. Fol- 
lowing the flight, the fixed embryos will be serially sec- 
tioned and stained using procedures that were devel- 
oped for this experiment. 
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N94-14862/4/GAR PC A05/MF A02 
European Space Research and Technology Centre, 
Noordwijk (Netherlands). 
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Ethology in Space, a Unique Opportunity for Be- 
havioral Science. 

R. E. Stark, and S. R. Heerd. cMar 93, 99p ESA- 
STM-246, ISBN-92-9092-208-7, ETN-93-94410 


The current status of experiments performed under 
space flight conditions using animals as subjects is re- 
viewed and summarized. Some potential experimental 
approaches to study the behavioral responses and ac- 
climatization of animals to the space environment are 
proposed. Future areas of required behavioral re- 
search are presented, and some of the peculiarities 
associated with the development of a life science ex- 
periment and its equipment specifically for behavioral 
studies in space are shown. The following are also ad- 
vertized: the availability of the space environment to 
the European behavioral science community, to en- 
courage behavioral scientists to think in terms of ex- 
perimentation under microgravity conditions and to 
stimulate them in generating new ideas and proposals 
for flignt experiments. 


General 


414,741 

DE93040198/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Energy and Tech Review, May 1993. 

W. J. Quirk, and J. A. Sefcik. May 93, 30p UCRL- 
52000-93-5 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


Four articles are included in this issue. The first ex- 
pounds upon the unique properties of organic aerogels 
and their applications. The second article describes 
computer algorithms that help detect and identify small 
features in complex biomedical images. Third, efforts 
by scientists from Lawrence Livermore National Labo- 
ratory to assess pollution sources and establish prior- 
ities for pollution prevention in the southern Ural moun- 
tains where millions of high-level radioactive wastes 
were discharged into the Techa river between 1949 
and 1976. Last, increases in output power of copper 
vapor lasers used for uranium atomic vapor isotope 
separation is improved with the use of an internal 
septum that reduces peak gas temperature. 


414,742 
DE93040688/GAR PC A03/MF A01 
Schepens Eye Inst., Boston, MA. 

Center of Excellence: Microlaser microscope. 
Annual progress technical report. 

Progress rept. 

R. H. Webb. 1993, 13p DOE/ER/61229-2 

Contract FG02-91ER61229 

Sponsored by Department of Energy, Washington, DC. 


This Center-of-Excellence grant has two components: 
Development of an imaging system based on micro- 
laser arrays forms a central project among a group of 
laser diagnostic and therapeutic efforts primarily 
funded outside the grant. In year 2 we have dealt with 
the slow delivery of new microlaser array approach to 
the idea of all-solid-state confocal microscopy. One 
solution was moderately successful, and another has 
produced the first microscope that is electronically 
switchable from confocal to non-confocal. We think 
this may be a useful alternative to the final design. This 
report thus discloses patentable material. We describe 
first the central Microlaser Microscope project, then 
we will discuss briefly on the other projects of the 
Center. Publications are primarily those of the smaller 
projects, though no longer exclusively so. The appen- 
dix includes some of the publications. 


414,743 
N94-15896/1/GAR 
(Order as N94-15886/2/GAR, PC A19/MF 


A04) 
Driving Terrestrial Models from Space. 
R. H. Waring. 28 May 93, 8p 
In JPL, Proceedings of the Third Spaceborne Imaging 
Radar Symposium p 135-142. 


Regional air pollution, land-use conversion, and pro- 
jected climate change all affect ecosystem processes 
at large scales. Changes in vegetation cover and 
growth dynamics can impact the functioning of eco- 
systems, carbon fluxes, and climate. As a result, there 


Oregon State Univ., oa. Coll. of Forestry. 


is a need to assess and monitor vegetation structure 
and function comprehensively at regional to global 
scales. To provide a test of our present understanding 
of how ecosystems operate at large scales we can 
compare model predictions of CO2, O2, and methane 
exchange with the atmosphere against regional meas- 
urements of interannual variation in the atmospheric 
concentration of these gases. Recent advances in 
remote sensing of the Earth’s surface are beginning to 
provide methods for estimating important ecosystem 
variables at large scales. Ecologists attempting to gen- 
eralize across landscapes have made extensive use of 
models and remote sensing technology. The success 
of such ventures is dependent on merging insights and 
expertise from two distinct fields. Ecologists must pro- 
vide the understanding of how well models emulate im- 
portant biological variables and their interactions; ex- 
perts in remote sensing must provide the biophysical 
interpretation of complex optical reflectance and radar 
backscatter data. 


414,744 


PAT-APPL-7-681 269/GAR PC NO3/MF A04 
Lawrence Livermore National Lab., CA. 

X-ray tomographic image magnification process, 
system and apparatus therefor. 

Patent Application. 

J. H. Kinney, U. K. Bonse, Q. C. Johnson, M. C. 
Nichols, and R. A. Saroyan. Filed 1991, 64p 
DE93019343 

Contract W-7405-ENG-48 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A computerized three-dimensional x-ray tomographic 
microscopy system is disclosed, comprising: (a) 
source means for ss a source of parallel x-ray 
beams; (b) staging means for staging and sequentially 
rotating a sample to be positioned in the path of the 
beams; (c) x-ray image magnifier means positioned in 
the path of the beams downstream from the sample; 
(d) detecting means for detecting the beams after 
being passed through and magnified by the image 
magnifier means; and (e) computing means for analyz- 
ing values received from the detecting means, and 
converting the values into three-dimensional represen- 
tations. Also disclosed is a process for magnifying an 
x-ray image, and apparatus therefor. 
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PB94-860095/GAR 
NERAC, Inc., Tolland, CT. 
Radiation Sterilization of Medical Supplies. (Latest 
citations from the Energy Science and Technology 
Database). 

Published Search® 

Dec 93, 158 citations minimum 

Updated with each order. Supersedes PB93-851822. 
Prepared in cooperation with Department of Energy, 
Washington, DC. Sponsored in part by National Tech- 
nical information Service, Springfield, VA. 

U.S. sales only. 


PC NO1/MF NO1 


The bibliography contains citations concerning radi- 
ation sterilization of medical and surgical supplies. Irra- 
diation of disposable medical supplies such as sy- 
ringes, tubing, dressings, packaging, containers, and 
sutures is considered. Other topics include principles, 
procedures, and dose levels of radiosterilization; the 
effects of irradiation on various materials; the irradia- 
tion of implant materials and medical equipment; and 
the effects of irradiation on specific microorganisms to 
be destroyed. (Contains a minimum of 158 citations 
and includes a subject term index and title list.) 
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Antiaircraft Defense Systems 
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AD-A272 934/1/GAR PC A07/MF A02 
Naval Postgraduate School, Monterey, CA. 





Modeling and Simulation of Fleet Air Defense Sys- 
tems Using EADSIM. 

Master’s thesis. 

N. R. Bourassa. Jun 93, 128p 


The goal of this thesis is to develop a capability to sim- 
ulate naval anti-air warfare (AAW) systems at the 
Naval Postgraduate School (NPS). Students in many 
curricula at NPS can use such a model in thesis re- 
search or course work related to air defense. Exam- 
ples of courses in the Department of Aeronautics and 
Astronautics in which there is a use for AAW simula- 
tion are AE3705 Air Defense Lethality and AE3251 Air- 
craft Combat Survivability . The Extended Air Defense 
Simulation (EADSIM) was selected as the model to ac- 
quire and install on the Silicon Graphics computer 
workstations of the Computer Center Visualization 
Laboratory. EADSIM was developed by Teledyne 
Brown Engineering for the U.S. Army Space and Stra- 
tegic Defense Command and is a powerful —_— 
tool that can model many aspects of air warfare 
author has used EADSIM to develop AAW and Strike 
Warfare scenarios for use in AE3705 and AE3251. 
These scenarios required the creation and modifica- 
tion of platforms within the graphical user interface to 
simulate naval units. These scenarios can be run and 
displayed as animated playback files for analysis. In 
addition, the EADSIM weapon performance model 
was studied. The default values for weapon systems 
probability of kill (Pk) were modified, and the results 
were examined to determine the overall effect of Pk 
—_ a simulation. Modeling, Simulation, Air defense, 
EADSIM. 
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N94-13839/3/GAR PC A04/MF A01 
Operational Research and Analysis Establishment, 
Ottawa (Ontario). 

Analysis of Helicopter Attrition Using a Low Level 
Combat Simulation. 

P. J. Young, and R. J. Hill. Dec 92, 66p DSIS-93- 
00282, DLOR-RN-92-5, CTN-93-60797 


Low level combat simulations were applied to study 
the attrition of utility tactical transport helicopters 
(UTTH's) in their proposed roles as the Canadian 
Army's sole tactical aviation asset. A preliminary analy- 
sis is presented of the UTTH in the reconnaissance 
role only, using the HELSCAM combat simulator pro- 
gram. The effects of the flown nap-of-the-earth altitude 
and the physical signature of a reconnaissance heli- 
copter on its survivability are examined. The scenarios 
were simulated with the UTTH at two altitudes: 2 m 
and 5 m. The observed loss rate at the higher altitude 
was more than double that at the lower altitude. In ad- 
dition, the larger size of the UTTH compared to a con- 
ventional light observation helicopter operating at the 
same altitude, increased its loss rate by about 18 per- 
cent. The results suggest that the operational doctrine 
used for the UTTH can have a significant impact on its 
potential survivability and hence on its performance. 


414,748 


N94-13867/4/GAR PC A07 

Operational Research and Analysis Establishment, 

Ottawa (Ontario). 

= V2.0: Development and Application 
uide. 

P. J. Mey. Dec 92, 128p DSIS-93-00137, DLOR- 
RN-92-6, CTN-93-60805 


The HELicopter SCenario Assessment Model (HELS- 
CAM) was developed to study a operations in 
support of the ground commander. The completed 
model comprised a simulation core, an event analyzer, 
and graphical facilities for route planning and scenario 
replay. The simulation core included sophisticated al- 
gorithms for movement, acquisition, and mt open 
processes. In the process of streamlining model 
and generalizing its algorithms to model a wider variety 
of weapon systems, HELSCAM changed sufficiently to 
require a new development and application guide, 
which is presented. Major modifications to the simula- 
tion core of HELSCAM present in the new version 2.0 
include addition of fixed wing systems, addition of a 
merged terrain base in the terrain data files, the model- 
sis of the ane Sb aiahd taporttea: The qua , and revi- 
sion of the line-of- en includes 
an overview of HELSCAM raver bt moe and soft- 
ware requirements, the simulation core, the analytical 
facility, and input definitions. An air raid scenario and 
its HELSCAM files are also included. 


414,749 
N94-15128/9/GAR 
(Order as N94-15120/6/GAR, PC A08/MF 


A02) 
Ministry of Defence, The ny (Netherlands). 
Toekomstverwachtingen Militaire Luchtvaart (Ex- 
wee +4 OC “ccs 
. J. W. Merison. 1991, 12p 
Text in Dutch. In Nal, Symposium on the Future of Aer- 
onautics in the Netherlands 12 p. 


An overview is given of the existing possibilities in the 
Netherlands in the field of defense oriented aeronau- 
tics and astronautics research and development, with 
emphasis on the Royal Air Force. From a national mili- 
strategic point of view there is a gown need for 
uropean defense industry in which Netherlands 
con contribute. The program EUCLID (European Co- 
operation for the Long term in Defense) was started to 
integrate the defense developments in Europe. 


Chemical, Biological, & Radiological 
Warfare 


414,750 

AD-A272 616/4/GAR PC A03/MF A01 
— Environmental Technology, Inc., Dayton, 
Evaluation of Chioropentafiuorobenzene as an 
Intake Simulant for Chemical Defense Training. 
Final rept. Oct 91-Oct 92. 

H. J. Clewell, and B. M. Jarnot. Jan 93, 36p 

Contract F33615-90-C-0532 


For a number of years the U.S. Air Force has been 
performing research to develop safe intake simulants 
for chemical warfare agents (CWA) to provide accu- 
rate and quantitative real-time assessment of troop 
on ak and gear —s during chemical warfare 
field exercises. hloropentafluorobenzene 
(CPPB) was identified and evaluated as a candidate 
inhalation simulant, and was determined to possess 
desirable iochemical and toxicological properties. 
These i rapid uptake, low metabolism and toxici- 
ty, rapid and Fo pee clearance, real-time detect- 
ability by existing portable ‘breathalyzer’ tech 
and by fielded CWA detectors, realistic canister break- 
— and commercial availability. A pag pd 
pharmacokinetic (PBPK) model for CPEB has 
been developed which accurately describes the time 
course of blood and exhaled air concentrations during 
and following inhalation exposures of rats and prima- 
tes to CPFB. This model has been employed to predict 
human exhaled air concentrations for several hours 
following brief CPFB exposures, such as might be ex- 
in training exercises using CPFB as an 
intake simulant. These simulants could be used to de- 
termine the exhaled air concentrations at which per- 
sonnel would have been incapacitated had the expo- 
sure been to a real agent. The PBPK model was also 
used to calculate internal dose measures for a quanti- 
tative assessment of safe exposure criteria for the use 
of CPFB in such exercises. To assure the safety of per- 
sonnel it is recommended that field exercises be de- 
signed to avoid exposures greater than 30 parts per 
million (ppm), with the daily (8 h) time-weighted aver- 
age not to exceed 3 ppm. The exposure guideline 
should not impair use of CPFB since field analytical 
methods can measure CPFB. 
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DE93018099/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Role for on-site chemical analysis to support CWC 


R. R McGuire, and E. Raber. May 93, 12p UCRL-JC- 
113871, CONF-9306211-1 
Contract W-7405-ENG-48 
Defense pe he A 

on controlli 

10 Jun 1993, Spor 
Washington, DC 


The CWC, when it enters into force, will be unique 
among arms control treaties in the detail of its verifica- 
tion provisions. Each of the treaty provisions will, at 
least in principle, be monitored by on-site inspections 
classified as either routine or challenge. In either type 
of inspection, inspectors are allowed to collect physi- 
cal samples for chemical analysis. Available analytical 


*s international conference 
ichmond, VA (United States), 7- 
. Sponsored by Department of Energy, 
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instruments have the resolution and the sensitivity to 
isolate, detect and identify chemical species present in 
concentrations of less than parts per trillion in many 
cases. These ilities provide powerful tools for 
CWC inspectors. also Grastically i increase the risk 
for compromise of sensitive information that is not rel- 
evant to the CWC. This information may deal with na- 
tional security issues or confidential business issues. 
The challenge then is to strike the proper balance be- 
tween the protection of legitimately sensitive informa- 
tion and providing adequate analytical support to CWC 
inspectors. The capabilities and limitations of sample 
collection and chemical analysis have been explored 
in a number of fieid experiments at both US govern- 
ment and US industrial facilities. The results of these 
experiments have led to a better appreciation of the 
risk to sensitive information and the generation and 
some testing of methods to prevent disclosure without 
unduly impacting the effectiveness of the inspection. 
This report summarizes results from these studies. 


Logistics, Military Facilities, & 
Supplies 


414,752 


AD-A272 669/3/GAR PC A06/MF A02 
ery Postgraduate School, Montes 3 * 

-14 Contract: A Case Study leapon Sys- 
tems Acquisition and Program 
Master’s thesis. 
J. E. Mclver. Jun 93, 119p 


Contracting for major weapon systems within the U.S. 
Government is a professional and political —- 
From the initial concept development to the accept- 
ance of a ete worki system, military 
acquisition professionals must neta pressure from 
the Executive and Legislative branches of the Govern- 
ment with the user requirements. This balance mist be 
achieved using Government A cen vee policy and pro- 
cedures as they apply to purc' from private sector 
corporations. A historical study of the initial F-14 acqui- 
sition will identify the distinctive problems in this 
procurement. Success can be duplicated and failures 
can be avoided by matching historical patterns of 
major weapon systems acquisition with current con- 
tracting requirements. Comparing the steps in the F-14 
acquisition to the acquisition of any major weapon sys- 
tems will provide key steps to successful future 
weapon system purchases. TFX, F-14 Contract, DoD 
5000 series, Procurement. 


414,753 


DE93019201/GAR 

Oak Ridge National Lab., TN. 

— A software-de activities 
es that are geog *4°~7 

L. F. Truett, J. P. Loftis, P. C. Shipe, E. Z. Faby, and 

J. W. Grubb. 29 Jun 93, 7p CONF-931148-2 

Contract ACO5-840R21400 

Annual international computer software and sonics. 

tions conference (COMPSAC93) (17th), Phoenix, AZ 

(United States), 3-5 Nov 1993. Sponsored by Depart- 

ment of Energy, Washington, DC. 


PC A02/MF A01 


The Department of Defense is sponsoring develop- 
ment of a centralized, integrated database, which will 
be a repository international surface cargo movement 
data. Scheduled for implementation surface in early 
1994, the system will include a relational database 
management system, processing modules, and com- 
plex communication components. Four geographically 
separated sites are involved with development. Design 
and development of a major computer system is never 
simple, but when design and development occur at 
multiple sites, the problems are compounded, espe- 
cially when the timeframe for project completion is ex- 
tremely tight. Issues such as identical developmental 
platforms and communications strategies must be ad- 
dressed. A design plan must be strictly followed to 
ensure consistency and to coordinate integration of 
modules developed at different sites. 


414,754 


DE93019493/GAR 
Argonne National Lab., IL. 
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y Fond Fort William 
National Guard, 
installation Restoration Pro- 

eam DuWaidt, and T. 


er. Jul 93, 48p IR-CR-93071 
Contract W-31109-ENG-38 
Sponsored by Department of Energy, Washington, DC. 


This report presents the results of the preliminary as- 
sessment (PA) conducted by Argonne National Labo- 
ratory at = Montana Arm ne Romy National Guard (MTARNG) 

lontana. Preliminary assess- 
ments of federal tact facilities are being conducted to com- 
pile the information necessary for completing prereme- 
dial activities and to provide a basis for establishing 
corrective actions in response to releases of hazard- 
ous substances. The principal objective of the PA is to 
characterize the site accurately and determine the 
need for further action by examining site activities, 
quantities of hazardous substances present, and po- 
tential! pathways by which contamination could affect 
public health and the environment. This PA satisfies, 
for the Fort William Henry Harrison property, require- 
ments of the Department of Defense Installation Res- 
toration Program. 


Preliminary 
pron Mg nD ee 


414,755 

N94-14060/5/GAR PC A08/MF A02 

Defence Research Establishment, Ottawa (Ontario). 
the Defence Research Establishment, 


—- 


J. yy and R. M. Crow. Mar 92, 175p CTN-93- 
60737 


The Defence Research Establishment Ottawa (DREO) 
has its roots in Canada’s chemical and biological de- 
fense programs of the 1930's and 1940's. The earliest 
activity relating to DREO originated from the Depart- 
ment of National Defence’s Master General of Ord- 
nance, when it was decided to establish a gas mask 
respirator assembly plant in the late 1930's. In 1941, 
the plant and a technical laboratory working on chemi- 
cal warfare were amalgamated into the Chemical War- 
fare Laboratories (CWL), DREO’s direct forerunner. In 
1947, the Defence Research Board was formed to 
handle defense-related scientific research, and the 
CWL became a research establishment of the Board. 
The Board changed the establishment's name to 
DREO in 1967 when it gave all its establishments geo- 
graphically related names. DREO is currently orga- 
nized into four divisions: Protective Sciences, Elec- 
tronics, Electronic Warfare, and Radar. Details are pre- 
sented on research conducted in these divisions and 
their forerunners in the following areas: nuclear, chem- 
ical, and bi ical defense; earth satellites; the 
SEASAT project; airborne and surface radar; energy 
conversion; and earth sciences. 


414,756 

N94-14449/0/GAR PC A07/MF A02 

Technische Univ. Eindhoven (Netherlands). Dept. of 

Electrical Engineering. 

ne ware ee 
D. Thesis 


A. A. A. Denboer. 1992, 128p ISBN-9-03-860201-4, 
ETN-93-94056 
Text in Dutch. 


The information processing and decision making be- 
havior of material planners was analyzed in order to 
improve their logistic performance and to make recom- 
mendations for the (re)design of decision support sys- 
tems. Insight was gained into the information process- 
ing and decision making behavior by comparative 
studies in different factories. The problem of the mate- 
rial planner was described in terms of theoretical deci- 
sion science and ps’ ical concepts. Possible im- 
provements are discussed from a point of view of infor- 
mation technology and ergonomics. The recommend- 
ed design for decision support is only operational as a 
prototype. Future developments are pointed out and 
recommendations for improving the decision support 
in general and for the material planner in particular are 
given. 


414,757 
PB94-118296/GAR PC A15/MF A03 
National Research Lae ee — DC. Board on 


Army Science and 
pane Strategie Technologies for the Army of 


nes by Department of the Army, Washington, 
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The Strategic Technologies for the Army Report 
(STAR) explores the implications of new or anticipated 
technologies to the ways in which the U.S. Army will be 
prepared to fight during the next 30 years. The STAR 
main report is in part a summation and culmination of 
findings made in 18 other STAR reports, each of which 
focused on a smailer area within the broad scope of 
the study as a whole. The main report also presents 
the analyses and conclusions of a particular group, the 
Study Committee on STAR, concerning not just the 
subjects addressed in detailed auxiliary reports but 
also certain broader issues. Finally, in addition to iden- 
tifying which technology areas will most likely be im- 
portant to ground warfare, it recommends a technolo- 
gy management strategy and projects some probable 
consequences of technology for the Army’s force 
structure and strategy. 


414,758 


PB94-120805/GAR PC A06/MF A02 
Defense Systems seer mn Coll., Fort Belvoir, VA. 
Streamlining Defense Laws. Executive 
a Famort ot the DOD Acquisition Law Ad. 


Mar 93, ae ISBN-0-16-041750-3 
Also available from Supt. of Docs. See also AD-A262 
699. 


The document summarizes the Report of the Depart- 
ment of Defense Acquisition Law Advisory Panel 
which was transmitted on January 14, 1993, to the 
congressional defense committees, as directed by 
Public Law 101-510. Entitled Streamlining Defense Ac- 
quisition Laws, the Report consisted of over 1,800 
pages, reflecting the results of more than 16 months of 
intense effort by the Panel to fulfill the requirements of 
its charter. The monumental study presented the 
Panel's recommendations on over 600 statutes - each 
affecting the defense acquisition process in some way 
- that were selected for review. The Panel members, 
while proud of the effort which produced the Report, 
also recognized the need for an additional publication 
to highlight their principal findings and recommenda- 
tions for the diverse and often divergent communities 
who are important stakeholders in defense and other 
government procurement matters. The executive sum- 
mary is intended to meet that need. 


414,759 


PB94-123338/GAR PC A04/MF A01 
Foersvarets Forskningsanstalt, Stockholm (Sweden). 
Huvudavdeining foer Foersvarsanalys. 

Vad Goer Svenska Folket om det Blir Krig: En En- 
kaetundersoekning (What Will the Population in 
Sweden Do if Sweden Is Attacked: A Survey). 

M. Ligneli, and C. von Porat. Oct 92, 75p FOA-A- 
10045-1.2 

Text in Swedish; summary in English. 


The purpose of the study was to get a better knowl- 
edge of how people today think they will behave if 
Sweden is attacked. The questions started with a short 
description of the threats. These scenarios are based 
on an attack that begins quickly and surprisingly - a 
strategic attack. Some results: 85% of the people 
drafted think they will leave the house a few hours 
after an emergency alarm. If there are children in the 
family it will take longer to mobilize; Almost half of the 
respondents believe they will make one or two phone 
calls when war breaks out, in spite of the fact that they 
have been asked to abstain from calling; If the Military, 
the Government, and the journalists give different in- 
— about an event, most people will believe the 
ilitary. 


414,760 


PB94-123544/GAR PC A03/MF A01 
Foersvarets Forskningsanstalt, Linkoeping (Sweden). 
Huvudavdeining foer Informationsteknologi. 

(Product 


Produktstrategi Telekommunikation 
Strategy Telecommunication). 

M. Skoglund, and C. Norell. Apr 93, 33p FOA-C- 
30710-3.5 


Text in Swedish; summary in English. 
The report is a survey of the Swedish defense needs 


for products and competence in the technology area of 
telecommunication. 


Military Intelligence 


414,761 

PB94-123569/GAR PC A03/MF A01 

Foersvarets Forskningsanstalt, Stockholm (Sweden). 

Dept. of Weapon Systems, Effects and Protection. 

Dataanalys och Datafusion foer Underraetteise- 

bearbetn och Beslutsstoed. Forskningspian 

1993-2000 (Data Analysis and Data Fusion for Intel- 

| Analysis and Decision Support. Research 
1993-2000). 

P. Svensson, and J. Schubert. Jun 93, 45p FOA-A- 

20054-2.7 

Text in Swedish; summary in English. 


This report is a research plan 1993 - 2000 for a re- 
search group active in the field of intelligence analysis 
and decision support. The research of the group con- 
cerns the development of methodologies for data 
analysis, in particular spatial analysis, and data fusion, 
among other things with the aid of Dempster-Shafer’s 
theory of evidence, for applications within these fields. 
The group has also been active in the field of ad- 
vanced graphic interaction. This report mainly ad- 
dresses scientists and engineers with an interest in 
data analysis and data fusion. 


Military Operations, Strategy, & 
Tactics 


414,762 

AD-A272 605/7/GAR PC A08/MF A02 
Naval Postgraduate School, Monterey, CA. 

Navy C3 in a Sociological Context: Why Forward 
Presence Matters. 

Master’s thesis. 

S. G. Cuthbert. 17 Jun 93, 167p 


The purpose of this thesis is to determine the impact of 
forward deployments and combined exercises on U.S. 
Navy command, control, and communications (C3). 
This thesis looks beyond the technological, operation- 
al, and logistical aspects of Navy C3 into the sociologi- 
cal realm. This thesis proposes that no matter how 
technologically advanced C3 may become, the human 
factor and vital human interactions will remain essen- 
tial to ensure C3 effectiveness. An argument is devel- 
oped that forward deployments and combined exer- 
cises are more than just means to test C3 equipment 
and procedures. They furnish essential road tests’ for 
Navy C3; they enable Navy C3 to work on a multina- 
tional, coalition basis. Often the first on-scene military 
force, the U.S. Navy, most likely operating as part of a 
coalition, will need to establish C3 in the area. To do 
So, it must be able to interact effectively with coalition 
partners. A naval force which conducts forward de- 
ployments and combined exercises must necessarily 
be sized for that forward presence mission rather than 
solely a crisis response mission, which would require a 
smaller force. Forward presence, Forward deploy- 
ments, Combined exercises, Navy C3, Command and 
control, Coalition warfare, Multilateral exercises/oper- 
ations, Multiculturalism. 


414,763 

AD-A272 699/0/GAR PC A03/MF A01 
Logistics — Inst., Bethesda, MD. 

pe er the ry Engagement: A Framework for 


Final rept. 

C. H. Groth, and D. T. Berliner. Aug 93, 48p Rept no. 
LMI-IR317R1 

Contract MDA903-90-C-0006 


A major part of the debate over U.S. national security 
interests and the application of military force examines 
the need for, and the feasibility of, the U.S. Military to 
undertake missions other than those involving major 
regional conflicts (MRCs). These missions include dis- 
aster relief, counterterrorism, counterdrugs, humani- 
tarian relief, peacekeeping, and peacemaking. We de- 
signed a framework of criteria to address these issues, 
and to place military solutions to international security 
problems in the context of other, nonmilitary solutions. 
The report also identifies the implications of peacetime 
eg were missions for DoD organization and train- 
ing. Peacekeeping, Peacemaking, Humanitarian relief, 
Counterterrorism, Counterdrugs. 





414,764 


AD-A272 764/2/GAR PC A04/MF A01 
Naval Postgraduate School, Monterey, CA. 

Concept of Unmanned Aerial Vehicles in Amphibi- 
ous Operations. 
Master's thesis. 

K. A. Collins. Jun 93, 58p 


The purpose of this thesis was to perform a conceptual 
study of using Unmanned Aerial Vehicles (UAVs) in 
amphibious operations. It focused on the command re- 
lations, tasking and critical problems in UAV amphibi- 
ous operations. This thesis investigated the question 
of whether using UAVs at sea is a feasible comple- 
ment to current amphibious operational doctrine and, if 
so, then what expense is incurred to assets on which it 
is embarked and assigned to the Amphibious Ready 
Group. This thesis concluded that UAVs were a feasi- 
ble complement to current amphibious doctrine, but 
several critical issues to include EMI, video distribution 
and air space management, had to be investigated fur- 
ther. Additionally, topics for future research were de- 
tailed in chapter Vil. Unmanned aerial vehicles, Am- 
phibious operations. 


414,765 


AD-A272 771/7/GAR PC A06/MF A02 
Naval Postgraduate School, Monterey, CA. 

Calha Norte: Explaining Brazilian Army Presence in 
the Amazon. 

Master’s thesis. 

M. B. Ryan. Jun 93, 121p 


This thesis examines the rationale behind the Brazilian 
Army's attempt to establish effective control of the 
Amazon through the Calha Norte project. The project 
was initiated in 1985 to satisfy geopolitical needs of 
Brazil. The thesis argues that the rationale for Calha 
Norte has expanded to include not only geopolitical 
goals, but also a justification for the military’s budget 
and legitimacy. Furthermore, the expanded rationale 
has resulted in the Brazilian army enlarging its pres- 
ence in the Amazon. Contrary to most of the literature, 
the thesis argues that the Calha Norte project has a 
favorable impact in the Amazon. The interests re- 
viewed by the thesis include border conflicts, narco- 
trafficking and environmental conservation. Finally, the 
thesis recommends that Brazil expand the Caiha Norte 
program, and that the United States support such an 
expansion. Brazil, Military, Calha Norte, Amazon. 


414,766 


AD-A272 885/5/GAR PC A06/MF A02 
Army Command and General Staff Coll., Fort Leaven- 
worth, KS. 

Establishment of a Permanent Joint Task Force 
Headquarters: An Analysis of aoe | a Com- 
mand and Control Structure Capable of Executing 
Forced Entry Contin Operations. 

Master’s thesis 1 Aug 92-4 Jun 93. 

M. L. Henchen. 4 Jun 93, 106p 


This demise of the former Soviet Union, while bringing 
about the end to the Cold War, has not resulted in a 
concurrent decrease in regional military confronta- 
tions. In many respects, today’s global environment is 
much more volatile and fragile than that of the bi-polar 
era. It is within this environment that the United States 
must remain poised and ready to rapidly project forced 
entry military capability. This study investigates and 
analyzes the current and projected capabilities of the 
U.S. military to establish and deploy a joint task force 
headquarters capable of planning and executing these 
complicated operations. Conclusions reached as a 
result of this study point to the need to permanently 
establish a single joint task force headquarters which 
can serve as a rapidly expanded nucleus for the desig- 
nated JTF commander. This finding echoes that of 
Holloway Commission’s 1980 report on the failure of 
the Iranian hostage rescue which found that an exist- 
ing JTF organization, even if it were small and had few 
permanent members assigned, would provide an orga- 
nization with the required expertise which could serve 
as the nucleus for a larger force upon activation. Joint 
operations, Contingency Operations, Forced entry, 
Joint task forces, Command and control, Crisis action 
planning. 


414,767 


AD-A272 895/4/GAR PC A03/MF A01 
Electronics Research Lab., Adelaide (Australia). 


Fully Replicated Distributed Database System. 
Research note. 

S. J. Miller. Jun 93, 31p ERL-0719-RN, DODA-AR- 
008-470, 


This paper investigates a fully replicated distributed 
database system suitable for Naval single platform 
combat systems. It is found that the fully-distributed 
approach to update synchronization, where each site 
completely executes every update, can be tailored to 
minimize the control message traffic between sites. 
Database reliability issues are discussed and a number 
of possible approaches for maintaining data consisten- 
cy in a fully replicated database are considered. 


414,768 
AD-A273 037/2/GAR PC A06/MF A02 
Naval War Coll., Newport, Ri. 
tional Maneuver Warfare ...From the Sea Can 
e Communicate ...From the Sea. 
Final rept. Mar-Jun 93. 
C. Cooke, and B. Spencer. 18 Jun 93, 109p 


In this paper, a solution to resolving current communi- 
cations difficulties derived from OMFTS, is offered. Its 
basis is Battlefield Situational Awareness for the com- 
mander based on multi-spectrum satellite usage that 
stresses a primary communications network com- 
prised of high speed data equipment with multiple ca- 
pabilities. Communications systems must be distribut- 
ed networks feeding real-time battlefield pictures to all 
echelons of the assault force down to the level of bat- 
talions and ships. Continuous situational awareness 
must be available in all dimensions. Digital communi- 
cations networks, capable of processing critical infor- 
mation, will be needed in the amphibious assault. In 
addition to communications support between the Navy 
and Marine Corps, full integration of communications 
systems will be required in the joint environment. 

h service-internal communication systems may 
be difficult to integrate, it is imperative that communi- 
cations systems across service lines are fully integrat- 
ed and interoperable. This paper addresses joint oper- 
ations based on OMFTS and examines the problems 
encountered, while offering some possible solutions. 
Future systems research and procurement must be 
done jointly, across service lines. Cost and funding so- 
lutions are not addressed in this paper, and it is real- 
ized that these are primary factors when developing 
future communications systems. However, much of 
the equipment and technology currently exists and can 
be procured ‘off-the-shelf’ to support OMFTS. OMFTS 
is the future of amphibious warfare. Communications 
to support command and control during OMFTS has 
surfaced as the most critical element in executing this 
new and bold concept. 


414,769 

N94-14207/2/GAR PC A05 
Operational Research and Analysis Establishment, 
Ottawa (Ontario). 

aes Attack Profile Selector Program, Version 
T. Whiteford. Jan 93, 93p DSIS-93-00702, ORAE- 
DLOR-RN-92-4, CTN-93-60840 


The Ground Attack Profile Selector version 3.0 is an 
interactive program written in C language which allows 
the user to construct a three dimensional flight profile 
of an aircraft. Perspective views of 100-m resolution 
digital terrain data from the Carmonette database were 
produced on a Silicon Graphics workstation to in- 
crease the realism of the flight profile. This new ver- 
sion expands on the overall graphics presentation of 
the terrain and translates the program to the lower 
level C programming code. The theory and the algo- 
rithms developed in the previous versions of the pro- 
gram are documented, and the new graphics routines 
are explained. A listing of the main program and sub- 
routines is included. 


414,770 

PB94-123346/GAR PC A04/MF A01 
Foersvarets ie me ms Stockholm (Sweden). 
tee epee ay ne oersvarsanalys. 

Oevning ger Faerdighet: Studie av en Kommunal 
Ledningsoevning (Training Gives Skills: A Study of 
a Local Command Exercise). 

C. von Porat, and M. Stenstroem. Oct 92, 68p FOA- 
C-10352-1.2 

Text in Swedish; summary in English. 


The report describes a local command exercise, princi- 


pally from a municipality’s point of view. The report 
also contains an estimate of how well the exercise cor- 
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responds to the intentions and a discussion of how the 
exercises can be improved. 


414,771 

PB94-123551/GAR PC A03/MF A01 
Foersvarets Forskningsanstalt, aoe me (Sweden). 
Huvudavdeining foer informationstek 
Datormodell foer av IR (Com- 
puter Model for Generation o Infrared Images). 

L. Berglund. Apr 93, 34p FOA-C-30713-8.3 

Text in Swedish; summary in English. 


When simulating the duels between optronically 
guided weapons and different kinds of objects protect- 
ed by countermeasures, images of and coun- 
termeasures are used. In lack of available images, a 

computer model can be used to create the images 
needed for the simulation. The images ated are 
in general infrared images showing the it radiation 
from the object. A software eachana has been devel- 
oped to generate images which show different kinds of 
objects within the infrared wavelength bands. The 
report describes the computer model which is used for 
the generation of the infrared images. The structure of 
the computer model and its possibilities are given. 


414,772 

PB94-123601/GAR PC A03/MF A01 
Foersvarets Forskningsanstalt, mee mt (Sweden). 
Huvudavdeining foer Informationstek: 

System foer Insamling, Lagring och 's av Data 
fran Foerbandsoevningar (System for 

Same. and Analysis of from Military Unit 


Training). 
J. Eckerland. Aug 93, 43p FOA-C-30721-8.5 
Text in Swedish; summary in English. 


This report presents preliminary results in the work of 
building a database for data gathered during military 
unit training and field tests. By the assembly of a small 
system it is shown how modern off the shelf software 
can be used to form the base of assessment for a mili- 
tary unit. The software used is commercial and re- 
quires very little programming effort. 


Nuclear Warfare 


414,773 

DE93018068/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Preparation for the Nuclear Non-Proliferation 
Treaty Extension Conference in 1995. Workshop 


summary. ; 
P. L. Chrzanowski. 7 May 93, 16p UCRL-JC-113936, 
CONF-9302140-Summ 

Contract W-7405-ENG-48 

Extension of the treaty on non-proliferation of nuclear 
weapons: issues for 1995, Cambridge, MA (United 
States), 11-12 Feb 1993. Sponsored by Department of 
Energy, Washington, DC. 


About 30 specialists in non-proliferation participated in 
a workshop to explore ideas for US Government pre- 
paratory steps leading to the 1995 Nuclear Non-Proiif- 
eration Treaty (NPT) Extension Conference. To that 
end, workshop sessions were devoted to reviewing the 
lessons learned from previous Review Conferences, 
discussing the threats to the non-proliferation regime 
together with ways of preserving and strengthening it, 
and examining the t of international nucle- 
ar commerce. A fundamental premise shared by work- 
shop participants was that extension of the NPT is im- 
mensely important to international security. The impor- 
tance of stemming proliferation and, more specifically, 
extending the Treaty, is = as a result of the sig- 
nificant changes in the world. If the conferees of the 
Extension Conference decide on no extension or ex- 
tension for a short limited duration, some technically 
advanced states that have foregone development of 
nuclear weapons may begin to rethink their options. 
Also, other arms control measures, such as the Chemi- 
cal Weapons Convention, could start to unravel. The 
US must provide strong international leadership to 
ensure that the Extension Conference is a success, 
resulting in Treaty extension, perhaps through succes- 
sive terms, into the indefinite future. Workshop partici- 
pants were struck by the urgent need for the US to 
take organizational steps so that it is highly effective in 
its advance preparations for the Extension Confer- 
ence. Moreover, the Extension Conference provides 
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both a challenge and an to mold a cohe- 
pomp 7 Pedr tg ap win be wechgerene 
nuclear weapons and combat their proliferation. 


414,774 
DE93018382/GAR PC A09/MF A02 


po nna a Energy, Las Vegas, NV. Nevada Oper- 


Completion Report, Operation JULIN. Part 1, Fiscal 


Jun 93,  iotp DOE/NV-359 
U.S. Sales Only. 


The US Department of Energy. Nevada Operations 
Office (DOE/NV), Completion Report provides a sum- 
mary of activities associated with Operation JULIN, a 
series of underground nuclear detonations conducted 
at the Nevada Test Site (NTS) between October 1, 
1991, and September 30, 1992, by DOE/NV. The 
report serves as a reference for those involved with 
the planning and execution of Operation JULIN and 
also serves as a guide for future operations. 
Information in the report covers the logistics and man- 
agement of activities. Scientific data associated with 
detonation of devices during the test series appear in 
technical documents published by participating agen- 


PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Detection of —- production (re- 


actor operations/ ‘ 

R. W. Perkins, and N. A. Wogman. Mar 93, 28p PNL- 
SA-22129, CONF-9303158-2 

Contract ACO6-76RL01830 

International Atomic Energy Agency (IAEA) consult- 
ant’s meeting, Vienna (Austria), 30 Mar - 2 Apr 1993. 
Sponsored by Department of Energy, Washington, DC. 


——— (Pu-239) for nuclear weapons production 
can be produced in any nuclear reactor by irradiation 

of uranium (natural or enriched) where neutron capture 
occurs to form pe 239, U-238(n,(gamma))U-239, which 
to  - Pu-239, U-239 

ields) Np- oo (yields) Pu-239. After a given irradia- 
time, plutonium can be extracted from the uranium 
fuel elements and used for nuclear weapons produc- 
tion. An alternate procedure for nuclear reactor pro- 
duction of fissile material is to irradiate thorium (Th- 
232) targets to produce U-233. This uranium isotope 
can also be subsequently extracted and serve as the 
fissile material for the production of nuclear weapons. 
Also tritium can be produced in a nuclear reactor for 
the yield of a nuclear weapon by irradiation 

pate a Lap iene) (sup 3)H. In the operation of 
and subsequent fuel reprocessing, cer- 

Sac aineis tse attsantd ts ten emdians eit con 
tain radionuclides indicative of these activities. The 
more readily observable and definable effluent signa- 
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M. R. Accatino. Nov 91, 86p UCRL-LR-108906 
Contract W-7405-ENG-48 

Thesis submitted to University of California, Davis. 
Sponsored by Department of Energy, Washington, DC. 
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radial, axial and tilt errors of 2.5 microinches, 1.5 mi- 
croinches, and less than 0.05 arcseconds, respective- 
ly. 


414,777 
DE93019555/GAR PC AO5/MF A01 
Lawrence | cnnmeeey? National Lab., CA. 


Site. 
T. Altenbach, W. Ferrell, and E. Greybeck. Jul 93, 
89p UCRL-ID-114809 
Contract W-7405-ENG-48 
Sponsored by Department of Energy, Washington, DC. 


Assuring the safety of the arming and firing (A/F) 
system for nuclear device testing has been an impor- 
tant concern for many years. This study is concerned 
with the potential for a nuclear explosive safety inci- 
dent due to some abnormal conditions, component 
failures, human errors, or external natural phenomena 
affecting the A/F system. Intentional human actions 
such as sabotage or terrorist subversion were ex- 
cluded from this The safety incident under 
analysis is the = dispersal of plutonium from 
the device. The time of concern begins when the 
device and the A/F equipment are located physically 
adjacent at ground zero, until the device is fully 
stemmed. This time is divided into the following 
phases: device delivery and installation, hot dry run 
isting, ‘and device insertion. The authors a 
both qualitative and quantitative results. They 
fond that the A/F system is well designed, and oper- 
ated by dedicated personnel. The continuous a 
done on the system insures that the hardware 
function safely and reli to a high confidence level. 
Although very thorough inistrative controls are fol- 
lowed and written checklists are well understood by 
experienced and k' people, the opportu- 
nity for human error to cause a detonation of the 
device is present. Even h several human errors 
are required for a safety incident, the potential for a 
common cause failure resulting from times such as 
miscommunication and confusion threatens to bypass 
the engineered safety redundancies and administra- 
tive controls. The authors determined that human 
interaction, during the hot dry run phase and the inser- 
tion phase, are the most important factors in the safety 
of the A/F system, followed by the threat of lightning 
during the insertion phase. 


414,7, 
0£$3019583/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

On-site inspection: 


inspection: A briet overview and bibliogra- 
po Te ne mea pertinent to assessing suspect- 
ed nuclear test sites. 


Bibliography. 

C. R. Carrigan Mar 93, 11p UCRL-ID-113780 
Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


The purpose of this report is to provide a brief overview 
and bibliography of those techniques that may have 
application for the evaluation of a site to determine if a 
energy release event is nuclear in nature. This 
ort is ‘a motvated recognition of the changing world 
Political climate the perception that low yield and 
non-proliferation issues will grow in importance as 
countries become increasingly involved as signators to 
treaties that are intended to limit the development and 
testing of nuclear weapons. Along with an increasing 
interest in such issues Is the awareness of the need to 
implement improved for treaty monitoring 
programs that must with assessing suspicious oc- 
currences of high release events. In preparing 
' it i ized that monitoring can take 
involves the resolution of un- 
identified events detected by seismic and satellite Na- 
tional Technical Means. Events of an indeterminate 
nature could occur world-wide and could induce ten- 
= “+ countries. If an on-site measure- 
were available, a monitoring team 
pen ee 9 Be EB ge A 
measurements that could confirm or disprove the oc- 
currence of a Clandestine nuclear test. The second 
form is the confirmation that a clandestine 
event is not ee ee For exemple, 

a large mining —— could mask a decoupled nu 
clear explosion. On-site measurements before and 
during the test could confirm that a clandestine event 
cay Gane Galle euiiaion raat ine ake 
ee ee eee ee 

tage of clandestine testing opportunities. 48 
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DE93040208/GAR PC A03/MF A01 


Sandia National Labs., Albuquerque, NM. 

Primer on unique signal stronglinks. 

D. W. Plummer, and W. H. Greenwood. Aug 93, 12p 
SAND-93-0951 

Contract AC04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


The unique signal stonglink plays an important role in 
modern nuclear detonation safety. The principal nucle- 
ar safety themes are described, and the function of the 
stronglink in each safety theme is presented. The 
stronglink is divided into four generic subsystems, and 
the function of each subsystem is described. A few 
high-level fundamentals of stronglink design are pre- 
sented for the benefit of new stronglink designers. Fi- 
nally, a glossary of terms used frequently in discus- 
sions of stronglinks is included. 


414,780 

DE93040501/GAR 

Los Alamos National Lab., NM. 
Effects of rock properties on explosive source 
——- Preliminary results. Los Alamos Source 


PC A06/MF A02 


| Project. 
. D. Dick, and W. L. Fourney. Sep 92, 108p LA-UR- 
92-3277 
Contract W-7405-ENG-36 
Sponsored by Department of Energy, Washington, DC. 


The purpose of this study was to investigate possible 
reasons for unexpectedly low ground motion measure- 
ments obtained during some events at the Nevada 
Test Site. Of particular interest were the unexpected 
low results obtained for the Mission Cyber event which 
was the first test conducted in the P-tunnel complex. 


414,781 
DE93040504/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Modelling and comparison of two tunnel events at 
the Nevada Test Site. Los Alamos Source Region 


oy 

W. M. Brunish, and F. N. App. 1992, 17p LA-UR-92- 
518 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 


For the MISTY ECHO and MINERAL QUARRY DNA 
tunnel events, extensive arrays of gauges were fielded 
by Sandia National Laboratory -- Albuquerque (SNLA) 
and by Los Alamos National Laboratory (LANL). These 
include close-in tunnel level accelerometers and 
stress puges, fire-fieid tunnel level accelerometers and 
surface motion gauges. These two events were situat- 
ed quite close to one another in similar stratigraphic 
settings, and utilized some of the same gauge loca- 
tions and, in some cases, even the same gauge. The 
fire-field gauges, extending out to almost 900 M, give 
us the opportunity to look at motion horizontally out 
from the WP in a single material, without the complica- 
tion of passing through material interfaces. However, 
there is a marked azimuthal variation in the measured 
particle velocities. The beds here have significant dip 
and the layering is quite complicated, so the farther out 
stations may be significantly affected by layers other 
than the working point medium. About 50 m above the 
working point, there is a dramatic change in the sonic 
velocity coinciding with the transition from vitric to zeo- 
litic tuff, and there is a strong velocity gradient below 
the WP. The attenuation rate beyond the elastic radius 
(at about 200 m), is influenced by a layering. In this 
paper, the effect of this and other actors, such as 
source geometry, velocity gradients, and level of zeoli- 
tization will be considered. 


414,782 
DE93040556/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Upper-crustal structure from NTS to Carrizozo, 
N.M. from Rayleigh-wave data. Final report. 
Progress rept. 

J. W. Schiue. Nov 88, 22p LA-SUB-93-270 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 


Seismic waves from the underground nuclear test 
“Serena” were recorded by a linear array of nine seis- 
mographs spaced more or less regularly from near the 
Nevada Test Site to Carrizozo, New Mexico. The au- 
thors have obtained Rayleigh wave group and phase 
velocity data from these stations, and have inverted 
the phase velocity data for models of the upper crust 
of the southern Colorado Plateau and the Rio Grande 





rift. The major difference between the two models is 
the thickness of their sedimentary sections, with the 
model for the rift having 2.65 km of sediments, and the 
model for the Colorado Plateau having 0.65 km. There 
is no substantial difference between the two models 
below 2.65 km, which have upper-crustal shear-wave 
velocities of 3.66 km/sec (Colorado Plateau) and 3.60 
km/sec (Rio Grande rift) to a depth of 23.65 km. 


414,783 

PB94-123379/GAR PC A03/MF A01 
Foersvarets Forskningsanstalt, Umea (Sweden). Hu- 
vudavdelning foer ABC-Skydd. 

PC-Program foer Verkan av Kaernvapen: Luft- och 
Vattenstoetvag, Vaermestraining samt Joniser- 
ande Initialstraining (Personal puter Codes 
for Nuclear Weapons Effects: Air Blast, Underwat- 
=— Thermal Radiation and Initial Nuclear Ra- 
diation). 

L. Bjoerkiund, G. Danielson, O. Schelin, and L. Wigg. 
Sep 93, 37p FOA-C-40314-4.1 

Text in Swedish; summary in English. 


The report contains an overview of three personal 
computer codes, developed at FOA, for computation 
of physical data as a basis for assessment of nuclear 
weapons effects. Data have been taken from ‘The Ef- 
fects of Nuclear Weapons’, published in 1977, and the 
declassified parts of ‘Capabilities of Nuclear Weapons’ 
from 1978. The effects treated in the codes are blast 
effects from air bursts and shock effect from underwat- 
er bursts as well as the effects of thermal radiation and 
initial nuclear radiation. Both numerical values and 
plotted curves can be obtained using the codes. 


General 


414,784 

AD-A272 531/5/GAR PC AO5/MF A01 
Naval Postgraduate School, Monterey, CA. 

National Unification and Transition in the German 
Armed Forces. 

Master's thesis. 

E. H. Brandenburg. 1 Jun 93, 84p 


This study analyzes the factors that have contributed 
to the contemporary reshaping of the German armed 
forces. It describes the burdens of history prior to 
1945, treaty and constitutional restraints on armed 
forces, the establishment of the armed forces in the 
1950’s and 1960's, and the culture of reticence in mili- 
tary affairs that cannot easily or even willingly be modi- 
fied. Further sections address national unification, the 
contemporary determinants of German security policy, 
the complications of absorbing the veterans of the 
East German military, and manpower and budgetary 
considerations. Lastly, from a national defense force 
posture aligned within NATO forward defense, the 
German armed forces are making a transition into 
highly mobile, rapid reaction units that can be de- 
ployed at short notice to world trouble spots. These 
rapid reaction units may eventually conduct peace- 
keeping, humanitarian aid, and crisis reaction missions 

the auspices of the UN, NATO, or WEU. Internal 
and external anxieties about German military participa- 
tion in such missions have produced a confused de- 
fense policy. Germany is nonetheless restructuring its 
military to demonstrate the achievement of sovereign- 
ty and to improve its ability to defend national and 
allied interests in a new international context. Germa- 
ny, History, Transition in Armed Forces, Unification, 
Political opinions, National strategy, Politics of securi- 
ty. 
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AD-A272 734/5/GAR PC A03/MF A01 
Joint Interoperability and Engineering Organization, 
Reston, VA. Center for Engineering. 

Basic Guidelines for Application of Performance 
Standards to Commissioning of DCS Digital Cir- 


D. R. Smith, K. R. Belford, and R. A. Orr. Jun 92, 
42p Rept no. JIEO/CFE-EP-1-92 


The purpose of this publication is to provide technical 
guidance to personnel involved in the specification 
and commissioning of transmission systems which are 
to be integrated into the Defense Communications 
System ( ). This publication should therefore be 
used in prepari lormance Specifications, state- 
ments of work, TSO/TSRs, project test plans and test 
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procedures for system acceptance testing. This publi- 
cation refers to several other documents used in the 
design, specification, and testing of transmission re- 
sources in the DCS, such as MIL-STD-188-323, DISAC 
300-175-9, and CCITT/CCIR recommendations, and 
interprets those documents for use in the specification 
and commissioning of DCS circuits. This publication in- 
terprets the requirements of military and commercial 
standards, and provides guidance for applying those 
documents to the actual specification and commis- 
sioning of DCS links. This publication specifically pro- 
vides the derivation of requirements for Government- 
owned and leased line-of-sight (LOS), satellite, and 
cable transmission systems. System parameters cov- 
ered are error performance, system availability, trans- 
mission delay, jitter, and bit count integrity. The docu- 
ment provides guidelines for testing the systems in the 
proper manner to demonstrate the required perform- 
ance. 
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Air & Space-Launched Missiles 


414,786 

AD-A272 984/6/GAR PC A09/MF A03 
Naval Postgraduate School, Monterey, CA. 

Kinematic to an Infrared Air-to-Air Missile 
Using Dual- interrupted-Thrust Technology and its 
Effect on Lethality. 

Master’s thesis. 

A. J. Dobrei. Jun 93, 194p 


This study determines the increase in the kinematic 
performance and lethality of a generic Short-Range 
Air-to-Air Missile (SRAAM) due to the introduction of 
Dual-interrupted-Thrust (DIT) technology to the missile 
motor. Data for this study was collected using-.the U.S. 
Air Force Trajectory Analysis Program (TRAP). The 
SRAAM modelled was similar in capability to the AIM-9 
Sidewinder currently in U.S. and Canadian Forces (CF) 
inventories. Quantification of kinematic performance 
was based on Performance Indices (Pls) which took 
into account ra and time of flight constrained by a 
maximum miss distance (the lethal radius of the war- 
head) for seven selected scenarios. Comparison of 
missile lethality was based on the ratios of the dis- 
tances between the outer and inner launch boundaries 
for the generic and modified SRAAMs. The results 
showed that DIT technology improves the kinematic 
performance and lethality of a SRAAM, provided the 
missile is not seeker limited , i.e. the lethality benefits 
are greatest for rear aspect and shoot-up engage- 
ments. Dual-interrupted-thrust, Missile lethality, 
SRAAM, Infrared Air-to-Air missile, Missile kinematic 
upgrade. 


Missile Trajectories & Reentry 
Dynamics 


PC A03/MF A01 
Eloret Corp., Sunnyvale, CA. 
Advanced Ballistic Range Technology. 
Periodic Research Report, 1 Feb. - 31 Oct. 1992. 
L. A. Yates. 22 Jan 93, 12p NAS 1.26:194396, 
NASA-CR-194396 
Contract NCC2-583 


Optical images, such as experimental interferograms, 
schlieren, and shadowgraphs, are routinely used to 
identify and locate features in experimental flow fields 
and for validating computational fluid dynamics (CFD) 
codes. Interferograms can also be used for comparing 
experimental and computed integrated densities. By 
constructing these optical images from flow-field simu- 
lations, one-to-one comparisons of computation and 
experiment are possible. During the period from Febru- 
ary 1, 1992, to November 30, 1992, work has contin- 
ued on the development of CiSS (Constructed Interfer- 
ograms, Schlieren, and Shadowgraphs), a code that 
constructs images from ideal- and real-gas flow-field 
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Cartography 


simulations. In addition, research connected with the 
automated film-reading system and the proposed re- 
activation of the radiation facility has continued. 


414,788 
N94-14540/6/GAR PC A03/MF AO1 
Eloret Corp., Sunnyvale, CA. 

Advanced Ballistic Range Technology. 

Report, 1 Nov. 1992 - 30 Jun. 1993. 

L. A. Yates. 14 Oct 93, 29p NAS 1.26:194530, 
NASA-CR-194530 

Contract NCC2-583 


Experimental interferograms, schlieren, and shadow- 
raphs are used for quantitative and qualitative flow- 
ield studies. These images are created by passing 
light through a flow field, and the recorded intensity 
patterns are functions of the phase shift and angular 
deflection of the light. As part of the grant NCC2-583, 
techniques and software have been developed for ob- 
taining phase shifts from finite-fringe interferograms 
and for constructing optical images from Computation- 
al Fluid Dynamics (CFD) solutions. During the period 
from 1 Nov. 1992 - 30 Jun. 1993, research efforts have 
been concentrated in improving these techniques. 
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414,789 
N94-14372/4/GAR 

(Order as N94-14369/0/GAR, PC A16/MF 

A03) 

Jet Propulsion Lab., Pasadena, CA. 
Use of Global Positioning System Measurements 
to Determine Geocentric Coordinates and Vari- 
ations in Earth Orientation. 
R. P. Malla, S. Wu, and S. M. Lichten. 15 Aug 93, 


13p 

Contract RTOP 310-10-61-84-02 

In Its the Telecommunications and Data Acquisition 
Report p 21-33. 


Geocentric tracking station coordinates and short- 
period Earth-orientation variations can be measured 
with Global Positioning System (GPS) measurements. 
Unless calibrated, geocentric coordinate errors and 
changes in Earth orientation can lead to significant 
deep-space tracking errors. Ground-based GPS esti- 
mates of daily and subdaily changes in Earth orienta- 
tion presently show centimeter-level precision. Com- 
parison between GPS-estimated Earth-rotation vari- 
ations, which are the differences between Universal 
Time 1 and Universal Coordinated Time (UT1-UTC), 
and those calculated from ocean tide models suggests 
that observed subdaily variations in Earth rotation are 
dominated by oceanic tidal effects. Preliminary GPS 
estimates for the geocenter location (from a 3-week 
experiment) agree with independent satellite laser- 
ranging estimates to better than 10 cm. Covariance 
analysis predicts that temporal resolution of GPS esti- 
mates for Earth orientation and geocenter improves 
significantly when data collected from low Earth-orbit- 
ing satellites as well as from ground sites are com- 
bined. The low Earth GPS tracking data enhance the 
accuracy and resolution for measuring high-frequency 
global geodynamical signals over time scales of less 
than 1 day. 


414,790 


N94-15902/7/GAR 
(Order as N94-15886/2/GAR, PC A19/MF 
A04 


Deutsche Forschungs- und Versuchsanstalt fuer Luft- 
und Raumfahrt e.V., Oberpfaffenhofen (Germany, 
F.R.). 

Multifrequency Observations. 

R. Glitz, F. Heel, H. Kietzmann, H. Oettl, and C. 
Schmullius. 28 May 93, 11p 

In JPL, Proceedings of the Third Spaceborne Imaging 
Radar Symposium p 217-227. 
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Analyses of synthetic aperture radar (SAR) i data 
were performed at DLR to classify various kinds of 
ition and different terrain types. The data were 

both with the DLR experimental synthetic ap- 

erture radar (E-SAR) in X-band, C-band, and L-band 
and with the NASA/JPL DC-8 SAR in C-band, L-band, 
and P-band. E-SAR is a single frequency and single 
polarization system (both parameters can be selected) 
but several flights were used to collect oe 


quency bands and polarizations. The DC-8 STAR col- 
lects polarimetric data in different bands simultaneous- 
ly. Data acquired with the NASA/JPL DC-8 STAR are 
qualified for scientific investigations by reducing the 
ny eng gee eee hy Sep ate extent. 


targets with known 

signatures and polarimetric features of terrain types, 
such as grassland, concrete, sea, forest (coniferous; 
deciduous) and urban areas, are extracted and dis- 
cussed with respect to frequency and incidence angle 
dependence. A multifrequency polarimetric feature 
vector was applied for classification. The results of this 
new approach for es and classifying different 
object classes are present 


414,791 
123312/GAR 
Foersvarets Forsk 


PC A03/MF A01 
nstalt, Linkoeping (Sweden). 


ningsai 
Huvudavdeining foer ye 
Trapezoid-Oriented Compression of Run Length 
D. 
30711-3.4 
Summary in 


, and E. Jungert. Apr 93, 45p FOA-C- 


compressing a set of Run Length 
Code (RLC) items described here is called General- 
ized Sequential ————— (GST). It is part of an opti- 
mization process with the objective to minimize the 
spatial database intended for a Geographical 
Information System (GIS). A major advantage of the 
proposed method, apart from the extensive saving of 
space, is the scale independence of the representa- 
tion. The main concern of this work is the general as- 
Sage a aggre Other aspects such as speed of 
the algorithms, and other performance measures are 
, as well as the efficiency and = 
quirements ‘of the internal representation. new 
representation is usable for the same applications as 
the RLC structure, with only a few modifications. 
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PB94-859758/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

Process- 


Equipment and 
ing. (Latest citations from the INSPE Database). 


Search®) 
Dec 93, 250 citations 
Updated with each order. Supersedes PB93-881357. 
energy = in part x National Technical information 
9 tl 


cation of video signals. Data processing system pro- 
grams for the acquisition, storage, and processing of 
cartographic data are also considered. (Contains 250 
ee 
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414,793 
IPS93-0044 Not available NTIS 
Fire Ecology of Pacific Northwest Forests. 
J. K. fe Aue 1993, 500p ISBN-1-55963-229-1 

Library of Congress catalog card no. 93-2071. 
This document available from Island Press, Box 7, 
NTIS, Covelo, CA. 95428. Phone: (800) 828-1302. 


The report is a historical, analytical, and ecological ap- 
proach to the effects and use of fire in Pacific North- 
west wildiands. James K. Agee, a leading expert in the 
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emerging field of fire ecology, analyzes the ecological 
role of fire in the creation and maintenance of the natu- 
ral forests common to most of the western United 
States. In addition to exai fire from an ecological 
perspective, he provides i it into its historical and 
cultural aspects, at aiiisesamedepee 
litical issues that influence the use and control of fire in 
the United States. 


414,794 
N94-14254/4/GAR 
(Order as N94-14209/8/GAR, PC A17/MF 


A04) 
Forest Research Inst., Helsinki (Finland). 
Multi-Source National Forest Inventory of Finland. 
E. Tomppo. 31 Mar 93, 5p 
In Science and Tech Agency, Asia-Pacific Isy 
Conference, Volume 2 p 231-235. 


A new forest inventory system developed by the Finn- 
ish Forest Research Institute using satellite image 
data, digital map data, and other geographical data is 
outlined. Image analysis methods have been chosen 
so that estimates of all variables of the inventory can 
be computed for each pixel to produce thematic maps 
and statistics for large and small areas. The results are 
compared with the estimate of an in-situ forest inven- 
tory and, for — areas, with estimates based on field 
sample plots of the NFI (National Forest Inventory). 
The most feasible satellite i data are Landsat TM 
(Thematic Mapper), SPOT, and MOS-1 (Marine Obser- 
vation Satellite-1) images. The method of image inter- 
pretation and examples of large area results, including 
possible ways to judge the goodness of estimates by 
comparing them with those based on field measure- 
ments or with characteristics of in-situ inventory data 
measured for forest planning purposes 
are discussed. The utilization of the inventory results is 
creating new cooperation between practical forestry 
and forest research. 


414,795 
N94-14256/9/GAR 
(Order as N94-14209/8/GAR, PC A17/MF 


A04) 
Swedish Space Corp., Soina. 
Swedish ISY Contribution. 
A. Rosengqvist, and H. Oesterlund. 31 Mar 93, 4p 


In Science and Technology Agency, Asia-Pacific Isy 
Conference, Volume 2 p 240-243. 


The Swedish contribution in the celebration of the ISY 
(International Space Year) has materialized in an 
active participation in the world forest watch project of 
the earth science and technology panel but also in the 
training in the remote sensing applications program 
within the education and applications panel. The 
Swedish world forest watch contributions have been 
formed under the theme of remote sensing for forest 
management. The projects comprise a wide range of 
forest and forestry remote sensing applications using 
different technical approaches. 


414,796 
N94-14260/1/GAR 
(Order as N94-14209/8/GAR, PC A17/MF 
A04) 
Space Research and Remote Sensing Or- 
ition, Dhaka. 
Afforestation Monitoring Using Remote 


Sensing. . 

A. K. M. F. Bhuiyan, and M. J. Islam. 31 Mar 93, 10p 

In Science and Ti , Asia-Pacific Isy 
265. 


Conference, Volume 2 p 2! 
An overview of the SO Donmemsen monitoring 
conducted by the SPARRSO Space Re- 
search and Remote Sensing Or tion) using satel- 
lite remote data is presented. The first five 
year program of afforestation to construct forest pro- 
tection belt under the World Bank's financial assist- 
ance to protect life and property from the rav of 
cyclones and storm surges were implemented by the 
Bangladesh Forest Department during the project 
period of 1980 to 1985. Several other projects of the 
‘ove afforestation project were the stabilization 
of the newly lands by plantations and con- 
servation of the stabilized lands from erosion and ac- 
celeration of the process of further land accretion in 
the Bay of Bengal. The ultimate objectives is to reclaim 
agricultural land within the zone of plantation areas, 
increase production of fuel wood and timber for indus- 
trial and constructional uses, increase the total forest 
area and improve the socio-economic condition of the 
coastal population, and coastal plantation monitoring 


and ~ a using satellite remote sensing data are 
outlined 
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N94-15897/9/GAR 

(Order as N94-15886/2/GAR, PC —— 

) 

Toulouse-3 Univ. (France). Centre d’Etude Spatiale 
des Rayonnements. 
Recent Advances in Radar Remote Sensing of 
Forest. 
T. Letoan. 28 May 93, 8p 
In JPL, Proceedings of the Third Spaceborne Imaging 
Radar Symposium p 143-150. 


On a global scale, forests represent most of the terres- 
trial standing biomass (80 to 90 percent). Thus, natural 
and anthropogenic change in forest covers can have 
major impacts not only on local ecosystems but also 
on global hydrologic, climatic, and bi hemical 
cycles that involve exchange of energy, water, carbon, 
and other elements between the earth and atmos- 
phere. Quantitative information on the state and dy- 
namics of forest ecosystems and their interactions 
with the global cycles appear necessary to understand 
how the earth works as a natural system. The informa- 
tion required includes the lateral and vertical distribu- 
tion of forest cover, the estimates of standing biomass 
(woody and foliar volume), the phenological and envi- 
ronmental variations and disturbances (clearcutting, 
fires, flood), and the longer term variations following 
deforestation (regeneration, successional stages). To 
this end, seasonal, annual, and decadal information is 
necessary in order to separate the long term effects in 
the global ecosystem from short term seasonal and 
interannual variations. Optical remote sensing has 
been used until now to study the forest cover at local, 
regional, and global scales. Radar remote sensing, 
which provides recent SAR data from space on a regu- 
lar basis, represents an unique means of consistently 
monitoring different time scales, at all latitudes and in 
any atmospheric conditions. Also, SAR data have 
shown the potential to detect several forest param- 
eters that cannot be inferred from optical data. The dif- 
ferences--and compliementarity--lie in the penetration 
capabilities of SAR data and their sensitivity to dielec- 
tric and geometric properties of the canopy volume, 
whereas optical data are sensitive to the chemical 
composition of the external foliar layer of the vegeta- 
tion canopy. 


414,798 
N94-15901/9/GAR 
(Order as N94-15886/2/GAR, PC A19/MF 


Jet Propulsion Lab., Pasadena, CA. 
Application 
J. J. Vanzyl. 28 May 93, 1 


In Its Proceedings of the 
Radar Symposium p 207-216. 


ird Spaceborne Imaging 


In this paper we applied Cloude’s to im- 
aging radar polarimetry. We show in detail how the de- 
composition results can guide the interpretation of 
scattering from vegetated areas. For muiltifrequency 
polarimetric radar measurements of a clear-cut area, 
the decomposition leads us to conclude that the vege- 
tation is probably thin to even the C-band 
radar wavelength of 6 cm. For a frosted area, we 
notice an increased amount of even number of reflec- 
tion scattering at P-band and L-band, probably the 
result of penetration oo coniferous canopy re- 
sulting in trunk-ground reflection scatt 

However, the scattering for the forested area is still 
dominated by scattering from randomly oriented cylin- 
ders. It is found that these cylinders are thicker than in 
the case of clear-cut areas, leading us to conclude that 
ase from the branches probably dominates in 

case. 


414,799 


N94-15914/2/GAR 
(Order as N94-15886/2/GAR, PC A19/MF 
A 


, 04) 
Jet Propulsion Lab., Pasadena, CA. 
of Microwave Remote Sensing Investi- 
gations for BOREAS. 


K. C. Mcdonald. 28 May 93, 2p 

In Its Proceedings of the Third Spaceborne Imaging 
Radar Symposium p 415-416. Sponsored in Part by 
Energy, Mines and Resources Canada. 





The Boreal Ecosystem - Atmosphere Study (BOREAS) 
is a multidisciplinary ry and remote sensing study 
that will be implemen the United States 
and Canada. The ‘ot of is to obtain an im- 
proved understanding of the interactions between the 
boreal forest biome and the atmosphere in order to 
clarify their roles in global change. Specific objectives 
are to improve the understanding of the processes that 
govern the exchanges of water, energy, heat, carbon, 
and trace between boreal ecosystems and the 
atmosphere, and to develop and validate remote _~ 
ing algorithms for transferring the we eg be 
these processes from local to regional scales. Two 
principal field sites, both within Canada, were selected. 
The northern site is located near Thompson, Manito- 
ba, and the southern site encompasses Prince Albert 
National Park in Saskatchewan. The growing season 
in the northern site tends to be limited by wed by on 
degree days while the southern site is limit soil 
moisture and fire frequency. Most of the field te will 
occur at these two sites during 1993 and 1994 as part 
of six field campaigns. The first of these campaigns is 
scheduled for August 1993 and will involve instrument 
installation and an operational shakedown. Three 
large scale Intensive Field Campaigns (IFC’s) are 
scheduled for 1994, al with two smaller scale Fo- 
cused Field eae (FFC’s). The first 1994 cam- 
ee ee be bee designed to capture the biome 

frozen conditions during the winter. 
The pena FE and the first IFC are scheduled to 
capture the spring thaw period. Another IFC will take 
place in the summer duri iod of maximum water 
stress. Finally, the third FFC will be scheduled to cap- 
ture the collapse into senescence during the fall. 


414,8 


$B64-114717/GAR PC A13/MF A03 


—_ Monitoring Systems Lab., Las Vegas, 


Forest Health em ry 1992 Activities Plan. 

S. A. Alexander, and J. E. Barnard. Nov 93, 294p 
EPA/620/R-93/002 

See also PB93-169183. Prepared in cooperation with 
Southeastern Center for Forest Economics Research, 
Research Triangle Park, NC. 


Forests, which cover approximately one-third of the 
United States, are an important part of the U.S. econo- 
my, culture, and ecology. In response to legislative 
mandate and concerns for our environment, several 
government agencies have been working oe to 
develop a program to monitor the condition of the Na- 
tion’s forests. The mui program is called - 
Forest Health Monitoring ee ‘am. The report 

igned to serve two purposes HM. Thefatete 
provide a description of major Siraior FHM activities planned 
for the fiscal year 1992. These activities range from the 
initial planning stages of field work to the assessment 
and reporting activities. The second is to provide back- 
ground information about the FHM program niza- 
tion, the indicator development process, and o' ac- 
tivities within FHM. 


414,801 

PBS4-115771/GAR PC A07/MF A02 
Southern Forest Experiment Station, New Orleans, LA 
Woody Biomass Resource of Tennessee, 1989. 
Forest Service resource bulletin. 

J. F. Rosson. Sep 93, 135p FSRB-SO-182 


Data from the 1989 Tennessee forest survey were 
used to derive fresh and dry biomass estimates for all 
trees, on timberland, greater than 1.0 inch in diameter 
at breast height (d.b.h.). There are 152.2 million fresh 
pearance me poate nag apne ag weniger 

in hardwood species. The woody biomass resource 
averages 25.1 and 79.7 tons per acre for softwoods 
and hardwoods where they occur, respectively. Most 
of the biomass is in the stem portion of trees--82 per- 
cent for softwoods and 75 percent for hardwoods. 
Nonindustrial private landowners hold 70 and 81 per- 
cent of the total softwood and hardwood biomass re- 
source, respectively. 


414,802 

PB94-115789/GAR PC A03/MF A01 

R Mountain Forest and Range Experiment Sta- 

tion, Fort Collins, CO. 

U.S. Forests in a Global Context. 

Forest Service general technical rept. (Final). 

D. J. Brooks. Jul 93, 30p FSGTR-RM-228 

World forest resource data as of 1990 are summa- 
described. 


rized, and patterns of forest use are briefly 
Forest resource conditions and use in the United 


NATURAL RESOURCES & EARTH SCIENCES 


States are compared to global data. Global forestry 
issues for developed and ing countries are dis- 
cussed, and two issues specific to the United States 
are examined. The first is whether U.S. Forest re- 
source policies cause environmental problems in other 
countries. The second is consideration of the elements 
of U.S. experience with forests that can be transfered 
to benefit other countries, especially developing coun- 
tries. 


414,803 

PB94-118072/GAR PC A99/MF E11 
Forest Service, Portland, OR. Pacific Northwest Re- 
search Station. 


Team. 
Jul 93, 1056p USDA/FEM-93/01 
Errata sheet inserted. 


The objectives based on the President’s mandate and 
principles are to identify management alternatives that 
attain the greatest economic conde ane social 
from the forests of the region and meet the require- 
ments of the applicable laws and regulations, including 
the Enda ed Species Act, the National Forest Man- 
agement Act, the Federal Land any | Management 
Act, and the ‘National Environmental Policy Act. The 
Ecosystem Management Assessment working group 
should explore adaptive management and silvicultural 
techniques and base its work on the best technical and 
scientific information currently available. 


414,804 

PB94-118247/GAR PC A08/MF A02 
Rocky Mountain Forest and Range Experiment Sta- 
tion, Fort Collins, CO. 


Sag = Western Forest Nursery Associa- 
tion. Held in Fallen Leaf Lake, California on Sep- 
tember 14-18, 1992. 

al technical rept. (Final). 


Forest Service gener 
T. D. Landis. Feb 93, 159p FSGTR-RM-221 


The proceedings is a compilation of 25 articles on vari- 
ous aspects of nursery mana in western North 
America. In addition to general nursery technical re- 
ports, the publications contain papers relating to two 
special focus topics: Propagating native and adapted 
plants for ecosystem management and 

projects, and biocontrol options in forest and conser- 
vation nurseries. 


414,805 

PB94-121316/GAR PC A08/MF A02 
Southern Forest Experiment Station, New Orleans, LA. 
Estate Planning for Forest Landowners. What Will 
Become of Your Timberland. 

Forest Service general technical rept. 

H. L. Haney, and W. C. Siegel. Sep 93, 175p 
FSGTR-SO-97 

Prepared in cooperation with Virginia Polytechnic Inst. 
and State Univ., Blacksburg. Dept. of Forestry. 


The book’s purpose is to provide guidelines and assist- 
ance to nonindustrial private woodland owners in ap- 
plying estate planning techniques to their forest prop- 
erties. It presents a working knowledge of the Federal 
estate and gift tax law as it relates to timberland own- 
ership. The unique character of timber assets is ad- 
dressed in terms of tree farm estate planning ect 


The book has four major parts plus a glossary, select 
ed tax forms, and a list of pret ee 4% 


—— for estate planning is ama in part we 
al estate planning tools are explained in part 
en a Ameen go with forestry examples. Part Ill is con- 


forestry-specific estate planning tools. 


414,806 
PB94-123353/GAR PC A04/MF A01 
Sveriges Lantbruksuniversitet, Lund. Institutionen foer 


Lantbrukets Byggnadsteknik. 

Influence of Ti on the Turn-Over Rate 
Matter and Release. 

M. B. Johansson. 1992, 71p REPT-66 


of Soil Organic 

The influence of disk tr on decomposition of 
Gus ae Cliee elmnat’ and las conan 
(Picea abies) needles and nutrient release was investi- 
gated. This is the most commonly used method for site 
preparation in Sweden. The study was conducted on 
five clear-felled sites, located in south Sweden, en- 
compassing a wide range of soil and ground moisture 


414,810 


Geology & Geophysics 


414,807 


PB94-123726/GAR PC A04/MF A01 

Sveri Lantbruksuniversitet, Uppsala. Institutionen 

foer Virkeslaera. 

pene me av Avverkningsrester fran Barrtraed 

under Varierande Omstaendigheter (Storage of 

yoasing Residues (Softwood) in Windrows under 
ariable Conditions 


)- 
P Lehtikangas, and R. Jirjis. 1993, 67p REPT-235 
Text in Swedish; summary in English. 


The aim of the study was to evaluate fuel quality after 
storage of —_ residues in windrow under different 
conditions. The variables used for the evaluation were 
moisture content, percentage of fines, ash content, 
heating value and fungal activity. The investigation 
was designed to test (1) covering the windrow, (2) stor- 

of shaked, summer dried residues and (3) storage 
after drying in heaps during summer season. The study 
consisted of a number of experimental windrows, built 
on variable times at four different locations. 


414,808 


PB94-124286/GAR PC A03/MF A01 
Sveri Lantbruksuniversitet, Uppsala. Institutionen 
foer Virkeslaera. 

Braensiekvalitet och Substansfoerluster vid Vaelt- 


Saetet Lece dalee Stange of Lanting eckdnes 
St of Logging Residues 
in a Windrow). 

R. Jirjis, and ‘3 Lehtikangas. 1993, 44p REPT-236 
Text in Swedish; summary in English. 


The purpose of the study was to investigate dry matter 
loss and evaluate fuel quality in logging residues 
(Norway spruce) stored in covered and uncovered 
sections of a windrow. The effect of storage time (May 
and September) and the impact of windrows on forest 
soil were also investigated. The material was felled in 
February 1990 and forwarded to a windrow (66 x 4 x 
2.7 m) in May. The top of one half of the windrow was 
covered with impregnated paper. Several heaps of 
residues were allowed to dry during summer season 
before it was built into the covered part of the windrow 
in September. Av initial moisture content (MC) in 
May was 42%. At the end of storage period, total dry 
matter loss was amounted to 2.3% (0.2% per month) 
in the covered section and about 10% (1% per month) 
in the uncovered section. The highest dry matter loss, 
14% i.e. 2% per month, was recorded in the section 
built in September. 


414,809 


PB94-861077/GAR 

NERAC, Inc., Tolland, CT. 
Biomass Burning: Pollution and Climatic Effects. 
(Latest citations from the Energy Science and 
T Database 


). 
Published Search®). 
Dec 93, 120 citations minimum 
Prepared in cooperation with Department of Energy, 
Washington, DC. Sponsored in part by National Tech- 
nical Information Service, Springfield, VA. 
U.S. sales only. 


PC NO1/MF NO1 


The bibliography contains citations concerning air pol- 
lution resulting from the burning of biomass in forest 
clearing and its effects on world climate. Articles dis- 
cuss worldwide examples of biomass combustion and 
the production of smoke, aerosols, particulates, and 
combustion gases. Citations address the impacts of 
biomass burning on global warming scenarios, atmos- 
pheric chemistry, global carbon cycle, and global cli- 
mate. Historical articles and general reviews pertaining 
to the practice of biomass burning are also included. 
(Contains a minimum of 120 citations and includes a 
subject term index and title list.) 


Geology & Geophysics 


414,810 


AD-A272 537/2/GAR PC A03/MF A01 
Colorado School of Mines, Golden. Center for Wave 
Phenomena. 


March 1, 1994 191 





NATURAL RESOURCES & EARTH SCIENCES 


Geology & Geophysics 


Velocity Analysis by Perturbation. 
Rept. for 1 Sep 92-30 Sep 93. 

Z. Liu. May 93, 21p Rept no. CWP-135 
Grant N00014-91-J-1267 


Prestack depth migration provides a powerful tool for 
doing velocity analysis in complex media. Both promi- 
nent approaches to velocity analysis--depth-focusing 
analysis and residual-curvature analysis, rely on ap- 
proximate formulas in order to estimate velocity errors. 
Generally, these formulas are derived under the as- 
sumptions of horizontal reflector, lateral velocity ho- 
mogeneity, or small offset. Therefore, the conventional 
methods for updating velocity lack sufficient computa- 
tional efficiency when velocity has large, lateral vari- 
ations. Here, using a perturbation method, we derive 
an analytic relationship between residual moveout and 
residual velocity. In our derivation, we impose no limi- 
tation on offset, dip, or velocity distribution. Based on 
this formula, we revise the residual-curvature-analysis 
method for velocity estimation that involves recursion 
and iteration. Furthermore, this formula provides the 
sensitivity and error estimation for migration-based ve- 
locity analysis, which is helpful in explaining the reli- 
ability of the estimated velocity 


414,811 
DE93018563/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Failure of hierarchically structured materials: Stat- 
ics and dynamics. 

W. |. Newman, A. M. Gabrielov, S. L. Phoenix, and D. 
L. Turcotte. 1 Jul 93, 17p LA-UR-93-2024, CONF- 
9304 168-2 

Contract W-7405-ENG-36, Grant EAR-91-04624 
NATO advanced research workshop on spatio-tempo- 
ral patterns in nonequilibrium complex systems, Santa 
Fe, NM (United States), 13-17 Apr 1993. Sponsored by 
Department of Energy, Washington, DC. 


We consider by computational and analytic means the 
failure properties of hierarchically organized bundles of 
fibers with equal load sharing among survivors. a prob- 
lem that may be treated exactly by renormalization 
methods. We show, independent of the specific prop- 
erties of an individual fiber, that the stress and time 
thresholds for failure of fiber bundies obey universal, 
albeit different, scaling laws with respect to the size of 
the bundies. The application of these results to frac- 
ture processes in earthquake events and in engineer- 
ing practice helps to provide insight into some of the 
observed patterns and scaling. 


414,812 

DE93019050/GAR PC A02/MF A01 
Brookhaven National Lab., Upton, NY. 

Helium isotopic abundance variation in nature. 

N. E. Holden. 1993, 9p BNL-49331, CONF-9308148- 


6 

Contract ACO2-76CH00016 

International Union of Pure and Applied Chemistry 
(IUPAC) meeting (37th), Lisbon (Portugal), 5-12 Aug 
a Sponsored by Department of Energy, Washing- 
ton, ‘ 


The isotopic abundance of helium in nature has been 
reviewed. This atomic weight value is based on the 
value of helium in the at e, which is invariant 
around the worid and up to a distance of 100,000 feet. 
Helium does vary in natural gas, volcanic rocks and 
gases, ocean floor sediments, waters of various types 
and in radioactive minerals and ores due to (alpha) 
particle decay of radioactive nuclides. 


414,813 

DE93019398/GAR 

Oak Ridge National Lab., TN. 
Development of site-specific earthquake response 
spectra for eastern US sites. 

J. E. Beavers, W. R. Brock, R. J. Hunt, and K. E. 
Shaffer. 1993, 11p CONF-9310102-5 

Contract ACO5-840R21400 

Energy natural phenomena hazards mitigation confer- 
ence (4th), Atlanta, GA (United States), 19-22 Oct 
lang 2 Sponsored by Department of Energy, Washing- 
ton, DC. 


Site-specific earthquake, uniform-hazard response 
spectra have been defined for the Department of 
Energy Oak Ridge, Tennessee, and Portsmouth, Ohio, 
sites for use in evaluating existing facilities and design- 
ing new facilities. The site-specific response spectra 
were defined from probabilistic and deterministic seis- 

ies following the requirements in DOE- 
STD-1024-92, “Guidelines for Probabilistic Seismic 


PC A03/MF A01 
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Hazard Curves at DOE Sites.’ For these two sites, the 
results show that site-specific uniform-hazard re- 
sponse spectra are slightly higher in the high-frequen- 
cy range and considerably lower in the low-frequency 
range compared with response spectra defined for 
these sites in the past. 


414,814 

DE93040090/GAR 

Los Alamos Nationai Lab., NM. 
Distribution and chemistry of fracture-lining zeo- 
lites at Yucca Mountain, Nevada. 

B. Carlos, S. Chipera, D. Bish, and R. Raymond. 
1993, 38p LA-UR-93-2882, CONF-9306100-6 
Contract W-7405-ENG-36 

Zeolite 93: 4th international conference on the occur- 
rence, properties, and utilization of natural zeolites, 
Boise, ID (United States), 20-28 Jun 1993. Sponsored 
by Department of Energy, Washington, DC. 


Yucca Mountain, a > 1.5-km thick sequence of tuffs 
and subordinate lavas in southwest Nevada, is being 
investigated as a potential high-level nuclear waste re- 
pository site. Fracture-lining minerals are possible 
sources of information on past transport within the 
tuffs, and they may act as natural barriers to radionu- 
clide migration along the fractures. Cores from several 
drill holes were examined to determine the distribution 
and chemistry of zeolite minerals in fractures. Frac- 
ture-lining minerals in the Paintbrush Tuff are highly 
variable in distribution, both vertically and laterally 
across the mountain, with mordenite, heulandite, and 
stellerite widespread in fractures even though the tuff 
matrix is generally devitrified and not zeolitic. Where 
heulandite occurs as both tabular and prismatic crys- 
tals in the same fracture, the two morphologies have 
different compositions, suggesting multiple episodes 
of zeolite formation within the fractures. In contrast to 
the Paintbrush Tuff, fractures in the Calico Hills Forma- 
tion and the Crater Flat Tuff generally contain abun- 
dant clinoptilolite and mordenite only where the matrix 
is zeolitic, although mordenite does occur as fracture 
linings in some devitrified intervals of the Crater Fiat 
Tuff as well. The fracture-lining zeolites correlate with 
the degree of alteration of the zeolitic tuffs, with clinop- 
tilolite plus mordenite in tuffs containing clinoptilolite, 
and anaicime in fractures limited to tuff intervals con- 
taining analcime. These data suggest that fracture- 
lining zeolite formation may have been coincident with 
the original alteration of the tuffs. 


PC A03/MF A01 


414,815 

DE93041031/GAR PC A02/MF AO1 
Department of Energy, Albuquerque, NM. Uranium Mill 
Tailings Remedial Action Project Office. 

Remedial action and site for stabilization of 
the inactive uranium mill sites at Slick 
Rock, Colorado. Attachment 2, Geology report. 
Progress rept. 

Jul 93, 10p 

Contracts AC04-91AL62350, FC04-82AL 16257 


This report presents —- considerations that are 
pertinent to the Remedial Action Plan for Slick Rock 
mill tailings. Topics covered include regional geology, 
site geology, geologic stability, and ic suitability. 


414,816 

DE93041090/GAR PC A04/MF AQ1 

Furman Univ., Greenville, SC. Dept. of Geology. 
support for the subsurface microbiolo- 


program. 
it. 1990, 73p DOE/ER/60606-1 
G05-87ER60606 


gical 

K. A. Sar 
Contract 
Sponsored by Department of Energy, Washington, DC. 
The Savannah River Plant is located approximately 25 


miles from the upper (landward) margin of the Atlantic 
Coastal Plain and eaten 75 miles from the cur- 


rent ocean margin. The wedge of sediments beneath 
the SRP range from approximately 700 feet in thick- 
ness at the northern boundary to about 1300 feet at 
the southern bou . The Coastal Plain units on 
which the Savannah River Plant rests consist of a 
series of fluvial, deltaic, and marine sediments deposit- 
ed over the last 125 million years. Underlying these 
sediments is a crystalline basement complex consist- 
ing of metamorphic gneisses and schists with intrusive 
and extrusive igneous rocks and indurated Triassic 
sediments deposited in fault-bounded basins. During 
Triassic time about 225 million years BP, a large conti- 
nental land mass began to break apart. As this land- 
mass was pulled apart, tension ing in the crust 
caused blocks of the continent's crust to be downfault- 
ed into a series of fault-bounded basins that ran paral- 


lel to the line of separation. These basins ranged from 
a few miles in width to several ten’s of miles in width 
and up to 50 to 200 miles in !ength. Into these basins 
were deposited fresh water sediments derived from 
the weathering and erosion of the continents. These 
basins are analogous to the East African Rift Valley of 
which the Olduvai Gorge and the Dead Sea-Jordan 
River Valley are segments. 


414,817 
N94-13752/8/GAR 

(Order as N94-13732/0/GAR, PC aay 4 
National Inst. for Research in Inorganic Materials, 
Tokyo (Japan). 
Growth of Samarskite Crystal under Microgravity 
Conditions (M-20). 
S. Takekawa. Aug 93, 5p 
In NASA. Marshall Space Flight Center, Spacelab J 
Experiment Descriptions p 107-111. 


The purpose of the experiment was to grow single 
crystals of samarskite under microgravity conditions by 
the traveling solvent float zone (TSFZ) method, and to 
study the phase relations in the samarskite-related 
systems involving liquid phases by the slow cooling 
float zone (SCFZ) method. Samarskite is one of the 
minerals in a metamict state and is composed of Ca, 
Fe, Y, U, Th, Nb, Ta, O, etc. Alpha-particles radiating 
from uranium and/or thorium in the samarskite itself 
has destroyed its original structure without damaging 
its chemical composition and its external form. Conse- 
quently its structure was converted into a vitreous 
structure. 


414,818 

N94-13830/2/GAR PC A03 
Defence Research Establishment Pacific, Victoria 
(British Columbia). 

Aeromagnetic Work in the Lincoln Sea: 1991 
Survey. 

J. B. Nelson. Jul 91, 16p DSIS-93-00308, DREP-LN- 
91-06, CTN-93-60750 


Aeromagnetic survey work in 1991 included comple- 
tion of the Lincoln Sea Survey, begun in 1989, and the 
beginning of the Axel Heiberg Survey scheduled for 
completion in 1993. Total field, horizontal gradient, 
and some vertical gradient measurements were ob- 
tained. The 1991 total field measurements in the Lin- 
coin Sea have been merged into the 1989 and 1990 
data set. A levelled, gridded, total field map and depth 
to magnetic source analysis for the entire Lincoln Sea 
Survey area and a levelled, gridded, total field map of 
the 1991 portion of the Axel Heiberg Survey are pre- 
sented. Analysis of the 1991 survey data indicates that 
the short wavelength, low amplitude anomalies just 
offshore from northern Greenland may be continu- 
ations of the faults or volcanics visible onshore. In ad- 
dition, the magnetic anomalies at the mouth of the 
Robeson Channel are not consistent with the pro- 
posed Wegener Fault running northward into the 
center of the Lincoln Sea, but the anomaly pattern may 
be evidence for a motion of 40 km of Greenland rela- 
tive to Ellesmere Island. Finally, the high amplitude, 
short wavelength anomalies just offshore from Axel 
Heiberg Island are continuations of onshore dike struc- 
tures. 


414,819 
N94-13960/7/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 


Greenbelt, MD. Goddard Space Flight Center. 
Simultaneous Solution for Core Magnetic Field and 
+ no Ae Beneath an E Conducting 


Cc. Vv. Voorhies, and M. Nishihama. Sep 93, 15p NAS 
1.15:4536, REPT-93E02367, NASA-TM-4536 
Sponsored by NASA. Washington. 


The effects of laterally homogeneous mantle electrical 
conductivity were included in steady, frozen-flux core 
surface flow estimation along with refinements in 
method and weighting. The refined method allows si- 
multaneous solution for both the initial radial geomag- 
netic field component at the core-mantie boundary 
(CMB) and the sub-adjacent fluid motion; it also fea- 
tures Gauss’ method for solving the non-linear inverse 
problem associated with steady motional induction. 
The tradeoff between spatial complexity of the derived 
flows and misfit to the weighted Definitive Geomagnet- 
ic Reference Field models (DGRF'’s) is studied for vari- 
ous mantle conductivity profiles. For simple flow and a 
fixed initial geomagnetic condition, a fairly high deep- 





mantle conductivity performs better than either insulat- 
ing or weakly conducting profiles; however, a thin, very 
high conductivity layer at the base of the mantle per- 
forms almost as well. Simultaneous solution for both 
initial geomagnetic field and flow reduces the misfit per 
degree of freedom even more than does changing the 
mantle conductivity profile. Moreover, when both core 
field and flow are estimated, the performance of the 
solutions and the derived flows become insensitive to 
the conductivity profile. 


414,820 
N94-14211/4/GAR 
(Order as N94-14209/8/GAR, PC A17/MF 
A04) 
Geological Survey of Japan, Ibaraki. 
Geologic Application of JERS-1 SAR Data. 
Y. Yamaguchi. 31 Mar 93, 4p 
In Science and Technol Agency, Asia-Pacific Isy 
Conference, Volume 2 p 27-30. 


An overview of the prelimina 
Synthetic Aperture Radar (SAR) ima 
nese Earth Resources Satellite-1 (JERS-1) mainly for 
geologic applications is presented. Comparing SAR 
images acquired by JERS-1 and the ERS-1, the JERS- 
1 SAR image with a larger off-nadir angle is more 
useful for geologic interpretation than the ERS-1 SAR 
image, indicating regional geologic structures such as 
synclines and anticlines which are important for basic 
geologic researches and for petroleum exploration. it 
is concluded that it might be difficult to directly obtain 
information on rock and soil under tree cover using L- 
band SAR due to backscattering from vegetation 
canopy, and the JERS-1 SAR images of L-band exhibit 
a better capability of discriminating vegetation types, 
particularly between forests and grasslands than the 
C-band ERS-1 and X-band airborne SAR images. 


investigation on the 
S of the Japa- 


414,821 

N94-14306/2/GAR PC A01/MF A01 
Texas Univ., Austin. Center for Space Research. 
Determination of Crustal Motions Using Laser 
engine se Lageos-2 and Lageos-1. 

Annual Report, 1 Oct. 1992 - Jun. 1993. 

B. D. Tapley, and B. E. Schutz. 1993, 4p NAS 
1.26:193787, NASA-CR-193787 

Contract NAGW-1959 


During the period October 1992 through June 1993, 
Center for Space Research efforts continued on four 
areas: (1) production of a solution for terrestrial refer- 
ence frame including site positions, velocities, and 
Earth orientation and rotation spanning the entire 
Lageos-1 mission, (2) production of a solution for ter- 
restrial reference frame including site positions and 
Earth orientation spanning the Lageos-2 mission, inde- 
pendently from Lageos-1, (3) evaluation of numerical 
characteristics of the integration of the Lageos-2 orbit, 
(4) evaluation of contributions of Lageos-1 and 
Lageos-2 to temporal variations in the tential 
and 18.6 year tidal response of the Earth, and (5) at- 
tendence and participation in Lageos-2 Investigator 
Working Group Meetings and Committees. 


414,8. 
N94. 18556/ 1/GAR 

(Order as N94-15552/0/GAR, PC waar 4 
Texas Univ., Austin. Center for Space Research. 
“gage~wry of SLR. 
B. E. Schutz. Jun 93, 4p 
In NASA. Goddard Space righ it Center, Eighth Inter- 
national Workshop on Laser Ranging Instrumentation 
4p. 
Satellite Laser Ranging (SLR) has a rich history of de- 
velopment which began in the 1960s with 10 meter- 
level first generation systems. These systems evolved 
with order of magnitude improvements to the systems 
that now produce several millimeter single shot range 
precisions. What began, in part, as an interesting appli- 
cation of the new laser technology has become an es- 
sential component of modern, precision space geode- 
sy, which in turn enabies contributions to a variety of 
science areas. Modern space geodesy is the benefici- 
ary of technological developments which have en- 
abled precision geodetic measurements. Aside from 
SLR and its closely related technique, Lunar Laser 
Ranging (LLR), Very Long Baseline Interferometry 
(VLBI) has made prominent science contributions also. 
In recent years, the Global Positioning System (GPS) 
has demonstrated a rapidly growing popularity as the 
secu of Gemonatvaed wae oat elk tah gantidien te 
strumentation. Other modern techniques such as 
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DORIS have demonstrated the ability to make signifi- 
cant science contributions; furthermore, PRARE can 
be expected to contribute i in its own right. An appropri- 
ate question is ‘why should several techniques be fi- 
nancially supported’. While there are several answers, 
| offer the opinion that, in consideration of the broad 
science areas that are the benefactors of space geod- 
esy, no single technique can meet all the requirements 
and/or expectations of the science areas in which 
space geodesy contributes or has the potential for 
contributing. The more well-known science areas in- 
clude plate tectonics, earthquake processes, Earth ro- 
tation/orientation, gravity (static and temporal), ocean 
circulation, land, and ice topography, to name a few 
applications. It is unfortunate that the modern space 
geodesy techniques are often viewed as competitive, 
but this view is usually e by funding competi- 
tion, especially in an era of growing needs dimin- 
ishing budgets. The techniques are, for the most part, 
complementary and the ability to reduce the data to 
geodetic parameters from several techniques pro- 
motes confidence in the ical interpretations. In 
the following sections, current SLR applications 
are reviewed in the context of the other techniques. 
The strengths and limitations of SLR are reviewed and 
speculation about the future prospects are offered. 


414,82. 

104. 18800/3/GAR PC A09/MF A02 
Belgian Royal lene tpg hy a 

Papers Presented at Eleventh International 
Symposium on Earth 


Tides. 
J. Kakkuri. c1991, 187p SER-GEOPHYS-177, ETN- 
93-94625 
Rep. from Proceedings of 11TH Symposium on Earth 
Tides (Stuttgart, Germany, Schweizerbart’Sche Ver- 
lagsbuchhandiung), 1991. Symposium Held in Helsin- 
ki, Finland, 31 Jul. - 5 Aug. 1989. 


No abstract available. 


414,824 
N94-15801/1/GAR 
(Order as N94-15800/3/GAR, PC nonyur § 


Belgian Royal Observatory, Uccie. 
Report of the international Center for Earth Tides 
for the Period 1985-1989. 

P. Melchior. c1991, 14p 

In Its Papers Presented at the Eleventh International 
Symposium on Earth Tides p 9-22. 


Tables of tidal tilts recorded by the International 
Center for Earth Tides (IECT) are presented. The eval- 
uation of the data collected from 309 (245 in 1985) 
worldwide stations involved the comparison of the new 
extended tidal potentials. Great attention was given to 
the calibration problem of the gravimeters. IECT has 
continued to extend the transworld tidal ——_ profiles 
by pe ey | temporary stations with 
and LaCoste Romberg (zero method) gravimeters in 
South America and Africa. The results $ the I/h ratio 
derived from 11 years of measurements with an 
Ozawa horizontal extensometer installed in the azi- 
muth 37.8 deg south-east at Walferdange (Luxem- 
bourg) and for the vertical strain parameter obtained 
from 9 years ee’ m vertical exten- 
someter at Walferdange are given. A comparison of 
the results of the superconducting — with the 
mean of three modified (Bonatz) nia gravimeters 
installed in the Walfer mine is offered. In all 
these results, the hydr mical effects of the 
Earth’s liquid core are clearly visible. The method of 
—_— is the least squares method with Venedikov 
ilters. 


414,825 
N94-15802/9/GAR 
(Order as N94-15800/3/GAR, PC oa 4 
al Observatory, Uccle. 
New Feedback —- for instruments Equipped 
a Capacitive Transducer. 
M. o Vemneaeie c1991, 10p 
In Its Papers Presented at the Eleventh International 
Symposium on Earth Tides p 51-60. 


Geology & Geophysics 


nals, a ay! proportional to the mean restoring force 
is obtained. For voltages as large as 60 v, the gravime- 
ter remains stable without a feedback range of about 
100 milligal. 


414,826 
N94-15803/7/GAR 
(Order as N94-15800/3/GAR, PC A09/MF 


A02) 
Belgian Royal Observatory, Uccie. 
Baseline Watertubes. 


M. Vesnyhbahe, J. Kaeaeriaeinen, S. Hennaux, L. 
Vanwallegem, and N. Doreye. c1991, 10p 

In Its Papers Presented at the Eleventh International 
Symposium on Earth Tides p 61-70. 


A comparison of the long baseline watertubes installed 
at the underground laboratory in Walferdange (Luxem- 
and an instrument using a capaci- 


bourg) is 

tive or transducer in the tube 
connecting the two pots is described. iments 
using electrostatic and magnetic forces for feedback 
system are described. 


414,827 
N94-15804/5/GAR 
(Order as N94-15800/3/GAR, PC A09/MF 


‘emperature 
ee H. Westerhaus, and J. Fernandez. 
c , 11p 
In Its Papers Presented at the Eleventh International 
Symposium on Earth Tides p 73-83. 


An electronic interface adapted to solid state thermis- 
tors, placed in a probe for boreholes, is described. 
Four applications are detailed: temperature profiles in 
a borehole at the Royal Observatory of Belgium 


commen te tenenn Uae to Gana eel 
fluence in the tidal instruments installed nearby. In 
conclusion, thermometers at the ROB give 
pF ne yor of 5 mK for differential measurements in 
ifferent sites. Placed in permanent position, a long 
term precision of 1 mK seems ible. For detection 


' of thermal waves induced at a well defined period (for 


example Earth tides), a 10 microK precision is clearly 
obtained. A noise level of 1 microK or better seems to 
be achieved. The noise decreases during one week 
after the set pump of thermistors. The grounding of the 
supply, a moisture protection and a close contact be- 

the thermistor and the environment are the key 
points for the best performances. 


414,828 
N94-15805/2/GAR 
(Order as N94-15800/3/GAR, PC A09/MF 


A02) 
Royal Observatory, Uccle. 
Platforms for Gravimeters. 
M. Vanruymbeke. c1991, 6p 
In Its Papers Presented at the Eleventh International 
Symposium on Earth Tides p 95-100. 


Several methods investigated in order to calibrate gra- 
vimeters by the inertial acceleration by a ver- 
tical motion are described. The VRR 8601 calibrating 
platform is especially designed to calibrate La Coste 
and Ri gravimeters. For heavier gravimeters 
such as ti La Coste or superconducting instru- 
ments, two other principles are possible to lift up sinu- 
soidally the platform: a mercury crapaudine or the rota- 
tion on an inclined plane. 


414,829 
N94-15806/0/GAR 
(Order as N94-15800/3/GAR, PC —_ 


) 
State Seismological Bureau of China, Wuhan. Inst. of 


Seismology. 

Cooperative Projects in Geodynamical Instrumen- 
tation between the State Bureau 

(China) and the Royal of 

W. Cai, M. Vanruymbeke, S. Tang, B. Ducarme, and 

ft dljan Ral Geena, apes reseed ain 

In m7. apers Presented a’ 

ey International Symposium on Earth Tides p 

119-1 
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Since 1981, the State Seismological 
— and the vee Observatory of (ORB 
a = or —— in ORBE 
he the horizontal strainmeter 
Br ES 81 installed at “ruangsh | (China) station con- 
firm the quality of the mechanical design and of the 
VLR electronics. New prototypes of vertical strain- 
meters wo 84) with two kinds of transducers —~ 
pacitive and inductive) are installed at H 
Walferdange (Luxembourg) stations. The hy is 
Ses cael it Galeotti teen tee 'eaae moon 
The inductive and capacitive sensors give quite similar 
results in amplitude and phase. A new barometer 
ORBES 83 is now recording at —— a en ed near 
the superconducting gravimeter is compar 
a standard pavemete’ A Chineae FSOQ watertube is in- 
stalled in Walf . The analysis results are in very 
good agreement wi the VM pendulums and the error 
level is very low. 


Bureau of China 


414,830 
N94-15807/8/GAR 
(Order as N94-15800/3/GAR, PC A09/MF 


A02) 
oe Royal Observatory, Uccie. 
Tidai Parameters at Brussels 


Fundamental 
B. Ducarme, and M. Vanruymbeke. c1991, 10p 
in Its Papers Presented at the Eleventh International 
Symposium on Earth Tides p 157-166. 


Rapegeene wie Sn Sane 6 6 he 
sels (Belgium) ee by about 1 percent with the 
most recent model on the Wahr-Dehant model 
for the body tides and in the Schwiderski maps for the 
tidal computation. Several attempts previously 
made to redetermine more precisely these parameters 
are described, and the results obtained with a zero 
method LaCoste and amy gravimeter calibrated 
by means of an oscillating platform are given. This ex- 
periment confirms that a 1 percent decrease of the ac- 
cepted value of delta(O(sub 1)) at Brussels seems to 
be required. This is also confirmed by an independent- 
p calibrated Askania gravimeter installed at the 
station. 


414,831 
N94-15808/6/GAR 
(Order as N94-15800/3/GAR, PC anne 


Institut Ri psa te oy cue, Srseols 
ri a gu 


F. Demayer, and B. Ducarme. c1991, 17p 

In Belgian Royal Observatory, Papers Presented at the 
Eleventh International Symposium on Earth Tides p 
167-184. 


Recordi 


conducting gravimeter 
GWR at (Brussels) 


made by a super 
Royal Observatory of 


of the observation (four and a half 


two contributions and a correct evaluation of the ampli- 
tude factor delta associated with the Chandler term. 


ee ee 
the necessity of including other perturbing fac- 


14,832 
N94-15809/4/GAR 
(Order as N94-15800/3/GAR, PC A09/MF 


A02) 
Belgian Royal Observatory, Uccie. 

Tides Results Obtained with Gravimeters, 
ee: See Ses ean ane & 
Grand Duchy of Luxembourg. 

P. Meichior, J. A. Flick, B. Ducarme, M. 


~~ and F. Demayer. c1991, 14p 
In Its Papers Presented at the Eleventh International 
Symposium on Earth Tides p 197-210. 
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Grand Duchy of Luxembourg since 1961. In 1988, the 


series obtained locked sufficiently inform- 
ative. i was the station where the reso- 
nance effect in diurnal waves K(sub 1) and P(sub 1) 
was for the first time experimentally demonstrated. Re- 
sults on tilt, strain and gravity are tabulated. 


414,833 
N94-15810/2/GAR 
(Order as N94-15800/3/GAR, PC A09/MF 
A02) 
Institut Royal meer ag de Belgique, Dourbes. 
Centre de Physique du G 
Results of Tidal - ton , oe with a Coni- 
cal Pendulum. 


J. ya c1991, 5p 

In Belgian Royal Observatory, Papers Presented at the 
— International Symposium on Earth Tides p 
211-21 


Several years of observations of the gravity tide were 
recorded with the conical pendulum in the feedback 
mode. This means that the instrument is calibrated by 
design and that the calibration factor is traceable to a 
frequency standard. The noise level is in the range of 
tens of microgals, and the delta factors are estimated 
at the percent level. The results are presented and dis- 
cussed. Various suggestions are given for improving 
the instrument so that fu full use can nae of its cali- 
bration accuracy. 


414,834 
N94-15811/0/GAR 
(Order as N94-15800/3/GAR, PC A09/MF 


A02) 
al ences, § Uccle. 
what We Learn About Ocean Tides from Tide 
Measurements. 


Gauge and Gravity Loading 

O. Francis, and P. Mazzega. c1991, 12p 

In Its Papers Presented at the Eleventh International 
Symposium on Earth Tides p 287-298. 


The harmonic constants from tide gauge stations and 
from gravity loading measurements of the ICET (inter- 
national Center for Earth Tides) data bank are sepa- 
rately inverted to produce M2 cotidal maps on a global 
scale. The optimal interpolation of these data, based 
on the total inverse theory in L2 norm, makes use of a 
set of a priori stationary and isotropic covariance func- 
tions deduced from a | hydrodynamical model 
and from its corr gravity loading map. The 
preliminary results ae with formal error esti- 
mates are surprisingly good, in particular the M2 maps 
obtained from the numerous tide gauge data. These 
— are discussed and further lines of work are 
‘awn. 


414,895 
N94-15812/8/GAR 
(Order as N94-15800/3/GAR, PC A09/MF 


A02) 
= metlfies Royal Observatory, ee 
-Levels Fluctuations in 


Royal Observatory of ieee Effects on Local 
Gravity, Earth Tidal, and Barometric Responses. 
M. Seles dtanemn c1991, 

In Its Papers Presented at the Eleventh International 
Symposium on Earth Tides p 389-411. 


A borehole was drilled at the Royal ee “— Bel- 
gium in Brussels, next to the superconducting \ virne- 
ter. Three aquifers belong to the ‘multiple a r-aqui- 
tard system’. Continuously since Jun. 1984, various 
kinds of water levels variations are registered: long 
term and short term variations and, in the intermediate 
and deep wells, periodic tidal oscillations. Moreover, 
the water table and the pressure heads respond to the 
atmospheric pressure variations. The water levels vari- 
ations perturbing effects in the super gra- 
vimeter registrations are estimated and the i 


effects on the superconducting gravimeter regis 
tions but the effect of the water table drift is at the limit 


of the actual precision of the gravimeter registrations. 
On the other hand, the barometric and tidal responses 
of the well-aquifer systems are used to estimate the in 
situ parameters of both the aquifers and the aquifer 
system (porosity, specific storage, vertical compress- 
ibility, and permeability). The estimated values are in 
good agreement with those deduced by using hydro- 
—. soil, and rock mechanics considerations. 
he research presented can be applied to any hydro- 
geological configuration with any complexity. 


414,836 


N94-15813/6/GAR 

(Order as N94-15800/3/GAR, PC —, 

02) 

Belgian Royal Observatory, Uccle. 
Study of the Observed Tidal Residue Vectors B 
Versus Oceanic Tidal Load Vectors L. 
P. Melchior, and B. Ducarme. c1991, 14p 
In Its Papers Presented at the Eleventh International 
Symposium on Earth Tides p 431-444. 


The Earth Tides Data Bank holds the results of more 
than three hundred tidal gravity stations. Fifty percent 
of them are directly connected to the ICET (interna- 
tional Center for Earth Tides) network and outside of 
Europe it is ninety percent of them. The correlation be- 
tween the tidal loading vector L computed from Schwi- 
derski maps and the tidal residual vector B deduced 
from these observations by ——— the linear re- 
gression of the in phase and the out of phase compo- 
nents is studied. If the coastal stations (D less than or 
equal to 5 km) are discarded, the slopes of the regres- 
sion lines are equal to unity except for the sine compo- 
nents in Europe where the observed effect is 5% 
larger than the computed one. A phase lag of the body 
tides is observed: the independent term is not signifi- 
cantly different from zero for the cosine components 
while, for the sine components, and for any combina- 
tion of stations, it takes negative values comprised be- 
tween -0.200 and -0.300 which corresponds to a 
phase lag of -0.4 deg. This value is in agreement with 
the evaluation by Schwiderski of the effect of the pres- 
sure of the oceanic tides on the tidally deformed 
bottom of the ocean. 


414,837 


N94-15814/4/GAR 

(Order as N94-15800/3/GAR, PC — 

02) 

Belgian Royal Observatory, Uccie. 
Tidal Gravity Anomalies and Tectonics. 
P. Melchior, and B . Ducarme. c1991, 10p 
In Its Papers Presented at the Eleventh International 
Symposium on Earth Tides p 445-454. 


A statistical study of the two components of tidal resi- 
dues X(Khi, khi) shows a larger scattering for the in 
phase component X cos Khi corresponding to regional 
effects. Further investigations demonstrate a clear 
correlation between X cos Khi and the regional heat 
flow for the waves O(sub 1) and M(sub 2). The exist- 
ence of a linear dependence is established: an in- 
crease of 0.4 to 0.5% of the body tides amplitude cor- 
responds to an increase of 10 mW/sq m. 


414,838 


N94-15815/1/GAR 
(Order as N94-15800/3/GAR, PC A09/MF 
A02) 
Belgian Royal Observatory, Uccle. 
ey of the Working Group on Theoretical Tidal 


Vv. v. Dehant, B. Ducarme, G. Jentzsch, J. 
Kaeaeriaeinen, and G. Y. Li. c1991, 16p 

In Its Papers Presented at the Eleventh International 
Symposium on Earth Tides p 533-548. 


Three tasks are analyzed: to agree upon one definition 
of the tidal parameters to be proposed for a recom- 
mendation; to agree upon one tidal model to account 
for as many physical phenomena as possible accord- 
ing to the advance of the technology used for the ob- 
servation; and to agree on a tidal potential develop- 
ment. Tidal parameters are defined as Earth’s transfer 
functions, and include the tidal gravimetric factor, Love 
number, tilt, and strain. The main results of the discus- 
sions are summarized and problems to be investigated 
are pointed out. 





414,839 
N94-15900/1/GAR 

(Order as N94-15886/2/GAR, PC — 

04) 

Jet Propulsion Lab., Pasadena, CA. 

Remote Sensing with Radar. 
T. G. Farr. 28 May 93, 9p 
In Its Proceedings of the Third Spaceborne Imaging 
Radar Symposium p 195-203. 


Viewgraphs on geologic remote sensing with radar are 
presented. Ongoing studies concentrate on: weather- 
ing processes, volcanic processes, land degradation, 
tectonic processes, and surface and subsurface map- 
ping. 


414,840 
N94-15915/9/GAR 

(Order as N94-15886/2/GAR, PC ae 
Academia Sinica, Beijing (China). Inst. of Remote 
Sensing Applications. 
Spaceborne Radar for Geoscientific Applications 
in North China. 
H. Guo, G. Wu, and Z. —- 28 May 93, 3p 
In JPL, Proceedings of the Third Spaceborne Imaging 
Radar Symposium p 417-419. 


The Shuttle imaging Radar-A and -B (SIR-A and SIR- 
B) carried on the Space Shuttle Columbia in Nov. 1981 
and the Challenger in Oct. 1984 acquired ima of 
test sites of North China. The Russian ALMAZ SAR 
also acquired imagery of part of this test site in Sep. 
1992. In Nov. 1990, the airborne SAR developed by 
the Chinese Academy of Sciences (CAS/SAR) cov- 
ered this area for the purpose of Chinese spaceborne 
radar development. By studying and analyzing these 
SAR data, positive results in geoscientific applications 
were achieved. 


414,841 
PB94-115425/GAR PC A03/MF A01 
Geological Survey, Reston, VA. 

Liquefaction Evidence for One or More Strong Hol- 
ocene Ea kes in the Wabash Valley of South- 
ern indiana and Illinois, with a Preliminary Estimate 
of Magnitude. 

Professional paper. 

S. F. Obermeier, J. R. Martin, A. D. Frankel, T. L. 
Youd, and P. J. Munson. 1993, 35p USGS-PP-1536 
Library of Congress catalog card no. 92-40536. Pre- 
pared in cooperation with Virginia Polytechnic Inst. and 
State Univ., Blacksburg, and —_ Young Univ., 
Provo, UT. Sponsored by Nuclear Regulatory Commis- 
sion, Washington, DC. 


The authors have discovered hundreds of planar, 
nearly vertical sand- and gracel-filled dikes that they 
interpret to have been caused by earthquake-induced 
liquefaction in the Wabash Valley of southern Indiana 
and Illinois. Preliminary studies indicate that it is highly 
possible that many, if not all, of the dikes were formed 
by a single large earthquake that took place in the Vin- 
cennes area sometime between 1,500 and 7,500 
years ago. The severity of ground shaking required to 
have formed the observed dikes for exceeds the 
strongest level of shaking of any earthquake in the 
Central United States since the 1811-12 New Madrid 
earthquakes. 


414,842 

PB94-115862/GAR 
Geological Survey, Reston, VA. 
Thick-Skinned, South-Verging Backthrusting in the 
Feich and Calumet Troughs Area of the Penokean 
Oregon, Northern Michigan ap eh > Contribu- 
| a to Precambrian Geology of e Superior 


PC A03/MF A01 


Ba tin. 

J. S. Klasner, and P. K. Sims. 1993, 37p USGS- 
BULL-1904-L 

Also available from Supt. of Docs. See also PB92- 
156025. Library of Congress a no. 92- 
23138. Prepared in cooperation with Western Illinois 
Univ., Macomb. 


In the report the authors point out that although the 
Bush Lake fault is a major north-verging structure, con- 
sistent with the overall sense of northward tectonic 
transport of the Penokean orogen in northern Michi- 
gan and adjacent Wisconsin, the structures in the 

elch and Calumet troughs area are south-verging. 
The south-verging structures, which deform Archean 
basement as well as rocks of the Early Proterozoic 
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Marquette Range Supergroup, are interpreted as out- 
of-sequence backthrusts and backfolds that devel- 
oped to accommodate abrupt changes in crustal thick- 
ness along the continental margin caused by thrusting. 
The authors’ study did nt confirm the existence of an 
inverted Early Proterozoic stratigraphy throughout the 
area of the Feich and Calumet troughs. 


414,843 
PB94-116019/GAR PC A05/MF A01 
Geological Survey, Reston, VA. 
Revisions of Stratigraphic Nomenciature within 
the pay Supergroup of Northern Michi- 
gan (Chapter A). Geochemistry, Petrography, and 
a of Ryollies of tig Portage take Vor 
, Keweenaw Peninsula, Michigan (Chapter 


Bulletin. 

W. F. Cannon, and S. W. Nicholson. 1993, 76p 
USGS-BULL-1970-A, USGS-BULL-1970-B 
Also available from Supt. of Docs. 


A new formation name (Porcupine Volcanics) and a 
new group name (Bergland Group) are proposed for 
Middle Proterozoic volcanic units in northern Michigan, 
and a sedimentary unit (Copper Harbor Conglomerate) 
is recorrelated in the first section. The second section 
summarizes the geochemistry, petrography, and field 
relations of rhyolites of the Portage Lake Volicanics of 
the Keweenaw Peninsula, Mich., the only rhyolites that 
were erupted within the central rift graben in the cen- 
tral Lake Superior region. 


414,844 
PB94-116027/GAR 
Geological Survey, Reston, VA. 
Depositional Ly of a Synorogenic Continen- 
tal Deposit. Upper Paleocene and Lower 
Eocene Wasatch Formation in the Powder River 
Basin, Northeast —— (Chapter H). Evolution 
- Sedimentary Basins, Powder River Basin. 

ulletin. 
D. Seeland. 1992, 28p USGS-BULL-1917-H 
Also available from Supt. of Docs. See also PB92- 
181858 and PB92-199322. Library of Congress cata- 
log card no. 91-26305. 


The synorogenic fluvial and paludal rocks of the upper 
Paleocene and lower Eocene Wasatch Formation in 
the Powder River Basin contain large deposits of coal 
and uranium. These rocks also record the culmination 
of Laramide tectonic events marked by subsidence in 
the basin and uplift of the meng structures. The 
study establishes the early Eocene plaeogeography of 
the basin using a two-part approach consisting of (1) 
sedimentary particle-shape and -size analysis, and (2) 
paleocurrent studies. 


PC A03/MF A01 


414,845 

PB94-116159/GAR PC A04/MF A01 

Geological Survey, Reston, VA. 

Stratigraphy of Silurian Rocks in Shawangunk 

Mountain, Southeastern New York, including a His- 

torical Review of Nomenciature (Chapter L). Evolu- 

= of Sedimentary Basins, Appachian Basin. 
ulletin. 

J. B. Epstein. 1993, 52p USGS-BULL-1839-L 

Also available from Supt. of Docs. Library of Congress 

catalog card no. 92-25092. 


A review of the history of nomenclature and strati- 
graphic relations of the Silurian siliciclastic rocks in 
southeastern New York is the subject of the first part of 
the report. New descriptions and interpretations of 
these rocks that follow are based on both detailed and 
reconnaissance mapping. 


414,846 
PB94-116167/GAR PC A03/MF A01 


ertiary Boundary 
Impact Events and the 0.77-Ma Australasian Tek- 
— Relevance to Mass Extinction. 
ulletin. 
E. C. T. Chao. 17 Dec 92, 30p USGS-BULL-2050 
Also available from Supt. of Docs. Library of Congress 
catalog card no. 93-9330. 


Cretaceous-Tertiary (K-T) boundary sections provide 
records of events of the K-T transition: retreat of the 
Cretaceous marine sea that left continents dotted with 
peat swamps, and impacts that left craters on exposed 
land and the ocean floor. In order to best understand 
the K-T boundary record, geologic, geochemical, and 


414,850 


Geology & Geophysics 


a ape data obtained from the study of tektites 
a ee impact craters are reviewed and compared 
in the study. 


414,847 
PB94-116209/GAR 


PC A03/MF A01 
Geological Survey, Reston, VA. 
Voicanogenic Mount Rogers Formation and the 


—— ——> Konnarock Formation. Two 
Late Proterozoic Units in Southwestern Virginia. 


Bulletin. 

D. W. Rankin. 1993, 34p USGS-BULL-2029 

Also available from Supt. of Docs. Library of Congress 
catalog card no. 92-11110. 


The purpose of the paper is to redefine the Mount 
Rogers Formation to exclude the upper sedimentary 
part, to introduce the name Konnarock Formation for 
that upper sedimentary part, to briefly delineate the 
stratigraphic and structural setting of the Konnarock 
and redefined Mount Rogers Formations, and to intro- 
duce several names for volcanic members of the 
Mount Rogers. 


414,848 
PB94-120359/GAR PC A04/MF A01 
Juniata Coll., Hunti , PA. 

Physicochemical of Methane Storage 
and T in Devonian Shale. Final Report, 
April 1985- 1991. 

P. D. Schettler, and C. R. Parmely. Jan 93, 51p GRI- 
93/0158 

Contract GR!-5085-213-1143 

Sponsored by Gas Research Inst., Chicago, IL. 


The report briefly summarizes the work done on natu- 
= jas storage and transport on Eastern Devonian 
Shale in Appalachia. The laboratory data indicates that 
gas is not only stored within the mesoporous structure 
of the reservoir rock, but also adsorbed onto pore sur- 
faces, and perhaps dissolved in oil or bitumen. Trans- 
port parameters, including diffusion and permeability 
coefficients, are obtained from methane and helium 
degassing curves. These data show that Devonian 
shale reservoirs must be naturally fractured in order to 
produce, but that the shale matrix replenishes the gas 
in the fracture several times during the lifetime of a 
shale well. A signature of adsorption (or solution) is 
pe in gas composition during degassing. The 
le practical uses of methane, ethane, and pro- 
pane composition changes during production are ex- 
plored. 


414,849 

PB94-126497/GAR PC A04/MF A01 
Technische Univ. Delft (Netherlands). Lab. of Electro- 
magnetic Research. 

Elastic Wave Up/Down Decom in inhomo- 
geneous and Anisotropic Media: An = Ap- 
proach and Its Approximations. (Revised 

M. V. de Hoop, and A. T. de Hoop. c1993, Sep ET/ 
EM-1993-16 

Prepared in cooperation with Schlumberger Cam- 
bridge Research (England). 


A structural operator approach to the up/down decom- 
position of elastic waves in inhomogeneous and aniso- 
tropic media is presented. First, the up/down decom- 
position is carried out; next, a decomposition of the 
wave field into its polarization constituents is worked 
out. The procedure is discussed in detail for the class 
of orthorhombic media and includes lateral variations. 
The high-frequency approximation to the operator ap- 
proach is shown to be amenable to matrix manipula- 
tions in the horizontal Fourier transform domain. Two- 
level parabolic approximations are carried out to find 
sparse matrix (finite-difference) representations of the 
relevant operators. Finally, the space-time peculiarities 
and artifacts associated with the parabolic approxima- 
tion to the particle velocity of the wave motion generat- 
ed by a point force in a homogeneous and isotropic 
solid are discussed. 


414,850 
PB94-859790/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

Earthquakes: of Seismic Hazards. (Latest 
citations from the | C Database). 

Published Search®. 

Dec 93, 203 citations minimum 

Updated with each order. Su PB93-883361. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 
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Geology & Geophysics 


be bibliography contains citations concerning maps 


and mapping o seismicity in earthquake-prone areas 
tions p ~ ded Statistical analysis and 
= of seismic mapping, historical seismic 

events, paleoseismic investigations, seismic occur- 
rences, epicenter mapping, ground motion, earth- 
quake analysis, magnetic anomaly mapping, and ana- 
lytical techniques to define seismic area events and 
hazards. Predictive studies based on chemical 
changes in groundwater and released are Cov- 
ered in a separate bibliography. (Contains a minimum 
of 203 citations and includes a subject term index and 
title list.) 


Hydrology & Limnology 


PC A03/MF A01 


| 33p DOE/BP/21985-2 
Contract AC79-92BP21985 


This report presents data for monthly mean stream- 
flows adjusted for storage , evaporation, and 
irrigation, for the years 1928-1990, for the Colorado 
River Basin, the Missouri River Basin, the Peace River 
Basin, and the Slave River Basin. 


414,852 


N94-13994/6/GAR PC A03/MF A01 


lenberghs, and D. Gellens. 1992, 45p 
PUBL-SER- A-130, ETN-93-94222 
Text in French. 


A brief reminder of a method, based on the Penman 
formula, to assess the free water evaporation and eva- 
potranspiration of natural surfaces, is presented. The 
monthly and annual means of the evaporation from a 
sheet of surface water and the potential evapotranspir- 
ation from grass, leaves and conifers estimated on a 
20 years period at 13 stations rote aye 
presented. Tables and maps 

spatial and temporal variability and are commented 
upon. 


414,853 
N94-15895/3/GAR 
(Order as N94-15886/2/GAR, PC A19/MF 
A04) 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
os Scientific Advances in the Use of Radar in 


et Engr nan 28 they 


In JPL, eeatven ot oe | ae 
n Imagi 
oder Oyepostane 120-194. ” 


The data needs in scientific hydrology involve meas- 
urements of system states and fluxes. The microwave 


flux into the earth as rainfall. nay pene ye 
SS ee ee presents some 
recent examples from AIRSAR experiments. 


414,854 
N94-15918/3/GAR 
(Order as N94-15886/2/GAR, PC A19/MF 


A04) 
Jet Propulsion Lab., Pasadena, CA. ; 
Global and Water Cycie Experiment 
GEWEX) the Continental-Scale International 


(GCIP). 
4 tas Proceedites of © the Third Spaceborne imaging 
in 
Radar Symposium p 431-439. 


A discussion of the objectives of the Global Energy 

and Water Cycle Experiment (GEWEX) and the Cone. 
nental-scale International Project (GCIP) is presented 
in vugraph form. The objectives of GEWEX are as fol- 
lows: determine the hydrological cycle by global meas- 
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urements; model the | cycle; im- 


hydrologica 
data — and predict 
The objectives of 
GCIP are as follows: determine : time/space varia- 
bility of the hydrological cycle over a continental-scale 
region; develop macro-scale hydrologic models that 
are coupled to atmospheric models; develop informa- 
tion retrieval schemes; and support regional climate 
change impact assessment. 


414,855 

PB94-116092/GAR PC A05/MF A02 

Geological Survey, West Trenton, NJ. Water Re- 

sources Div. 

pas mas en Hy and Simulation of Salt- 
ater Encroachment, —_— of 

Soathan Cape ym en New 

Water resources investiga’ 

F. J. Spitz, and T. H. + cman 1992, 97p USGS/ 

WRI-91-4191 

Also available from Supt. of Docs. 


Saltwater encroachment is occurring in the shallow aq- 
May County, 
withdrawals for 
public supply. Nosmpaier moaael shallow aquifer 
— was constructed to improve understanding of 
of, and saltwater encroachment in, 

Se pean. ‘esults of the simulations indicate that 
eand edn tor oatnaied eleaan oe 
charged primarily by precipitation, whereas ground- 
water inflow from the northern part of the County is 
small; (2) under predevelopment conditions, only a 
small fraction of the water in the unconfined system 
leaked to the confined aquifers; (3) present (1989) 
withdrawals from the confined aquifers cause exten- 
sive drawdown in water levels that induces saltwater 
encroachment; and (4) the saltwater-freshwater inter- 
face in the Cohansey aquifer is onshore and near 
water-supply wells in Cape May City and near the 
SD Se ae 


414,856 
PB94-123288/GAR PC A05/MF A01 
—— Univ. Delft (Netherlands). Faculty of Civil 


Seasonal Variations of Subgrade Response. Ap- 


aoe 

G. J. van de Pol, C. A. P. M. van Gurp, L. J. M. 

ye Neg A. A. A. Molenaar. Dec 91, 93p REPT- 
-91-203-11 


Contents: Meteorological Data; Falling Weight Deflec- 
- Testings; Temperature Relationship; and Moisture 
influences. 


414,857 
PB94-860145/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

Eutrophic Lakes. (Latest citations from the Select- 
ed Water Resources Abstracts Database). 
Published Search®). 

Dec 93, 250 citations 
Updated with each order. 
ae in cooperation with 


PB93-852903. 

of Water Research 
echnology, Washington, DC. Sponsored in part 

by National Technical Information Service, Springfield, 


The bibliography 


! of and nitrogen 
centrations in lakes, and analyses of lake water qual- 
ity. Nutrient removal treatments are covered in a sepa- 

. (Contains 250 citations and includes 
a subject term index and title list.) 
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414,858 
DE93000162/GAR PC A06/MF A02 
Stanford Univ., CA. Petroleum Research Inst. 


Analytical steam injection model for layered sys- 
tems. 


Aug 93, 105p DOE/BC/14899-1, SUPRI-TR-93 
Contract FG22-93BC 14899 
Sponsored by Department of Energy, Washington, DC. 


Screening, evaluation and optimization of the steam 
flooding process in homogeneous reservoirs can be 
performed by using simple analytical predictive 
models. In the absence of any analytical model for lay- 
ered reservoirs, at present, only numerical simulators 
can be used. And these are expensive. In this study, an 
analytical model has been developed considering two 
isolated layers of differing permeabilities. The principle 
of equal flow potential is applied across the two layers. 
Gajdica’s (1990) single layer linear steam drive model 
is extended for the layered system. The formulation 
accounts for variation of heat loss area in the higher 
permeability layer, and the development of a hot liquid 
zone in the lower permeability layer. These calcula- 
tions also account for effects of viscosity, density, frac- 
tional flow curves and pressure drops in the hot liquid 

zone. Steam injection rate variations in the layers are 
represented by time weighted average rates. For 
steam zone calculations, Yortsos and Gavalas’s 
(1981) upper bound method is used with a correction 
factor. The results of the model are compared with a 
numerical simulator. Comparable oil and water flow 
rates, and breakthrough times were achieved for 100 
cp oil. Results with 10 cp and 1000 cp oils indicate the 
need to improve the formulation to properly handle dif- 
fering oil viscosities. 


414,859 

DE93000163/GAR PC A03/MF A01 
Department of Energy, Bartlesville, OK. Bartlesville 
Project Office. 

Computer modeling of a three-dimensional steam 
injection experiment. 

S. Joshi, and L. M. Castanier. Aug 93, 43p DOE/BC/ 
14899-2, SUPRI-TR-94 

Contract FG22-93BC 14899 


The experimental results and CT scans obtained 
during a steam-flooding experiment with the SUPRI 3- 
D steam injection laboratory model are compared with 
the results obtained from a numerical simulator for the 
same experiment. Simulation studies were carried out 
using the STARS (Steam and Additives Reservoir Sim- 
ulator) compositional simulator. The saturation and 
temperature distributions obtained and heat-loss rates 
measured in the experimental model at different 
stages of steam-flooding were compared with those 
calculated from the numerical simulator. There is a 
fairly good agreement between the experimental re- 
sults and the simulator output. However, the experi- 
mental scans show a greater degree of gravity over- 
ride than that obtained with the simulator for the same 
heat-loss rates. Symmetric sides of the experimental 
5-spot show asymmetric heat-loss rates contrary to 
theory and simulator results. Some utility programs 
have been written for extracting, processing and out- 
putting the required grid data from the STARS simula- 
tor. These are general in nature and can be useful for 
other STARS users. 


414,860 

DE93040080/GAR PC A03/MF A01 
Geraghty and Miller, Inc., Midland, TX. 
Geohydrologic feasibility study of the Powder 
River Basin for the potential application of a prc- 
duction process patented by Jack W. Mcintyre. 

D. E. Kvasnicka. Aug 93, 48p DOE/R6/99202-T3 
Contract FG46-92R699202 

Sponsored by Department of Energy, Washington, DC. 


Geraghty & Miller, Inc. of Midland, Texas conducted 
ape and hydrologic feasibility studies of the poten- 
tial applicability of a patented (US Patent Office No. 
4,766,957) process developed by Jack W. Mcintyre for 
the recovery of natural gas from coalbed/sand forma- 
tions in the Powder River Basin. General research, 
based on a review of published literature from both pri- 
vate and public sources, indicates that the shallow, 
thick subbituminous coal seams found in the Powder 
River Basin exhibit significant potential for the applica- 
tion of this patented process. These coal deposits can 
be characterized, on the basis of established coalbed 
methane oe as being highly water productive. 
The desorption and economic recovery of coalbed 
i ic in origin, from 

these low-grade deposits will require the subsequent 


dewat of these formations. The patented 
prewcrnngy ah eee “ Mr. Mcintyre and described in 





the compendium of this study, may offer a cost-effec- 
tive means of methane recovery and downhole dispos- 
al of produced groundwaters. 


414,861 

DE93040906/GAR PC A04/MF A01 
National Inst. for Petroleum and Energy Research, 
Bartlesville, OK. 

National Institute for Petroleum and Energy Re- 
search quarterly technical report for April--June 
30, 1993. Volume 2, Energy Production Research. 
Progress rept. 

Sep 93, 51p NIPER-700-Voi.2 

Contract FC22-83FE60149 

Sponsored by Department of Energy, Washington, DC. 


Progress reports are presented for: chemical flooding-- 
supporting research; gas displacement--supporting re- 
search; thermal recovery--supporting research; geo- 
science technology; resource assessment technology; 
and microbial technology. Chemical flooding includes; 
development of improved chemical flooding methods; 
development of improved alkaline flooding methods; 
mobility control and sweep improvement in chemical 
flooding; and surfactant-enhanced alkaline flooding 
field project. Gas displacement research covers: gas 
flooding performance prediction improvement; and 
mobility control, profile modification, and sweep im- 
provement in gas flooding. Thermal recovery research 
includes: thermal processes for light oil recovery; ther- 
mal processes for heavy oil recovery; feasibility study 
of heavy oil recovery in the Midcontinent region: Okla- 
homa, Kansas, and Missouri; simulation analysis of 
steam-foam projects; and organization of UNITAR 6th 
International Conference on Heavy Crude and Tar 
Sands. Geoscience technology covers: three-phase 
relative permeability; and imaging techniques applied 
to the study of fluids in porous media. Resource as- 
sessment technology includes: reservoir assessment 
and characterization; TORIS research support; up- 
grade the BPO Crude Oil Analysis Data Base; compila- 
tion and analysis of outcrop data from the Muddy and 
Almond Formations; and horizontal well production 
from fractured reservoir. Microbial Technology covers: 
development of improved microbial flooding methods; 
and microbial-enhanced waterflooding field project. 


414,862 
DE93041311/GAR PC A02/MF A01 
ICF, Inc., Fairfax, VA. 

Strategies for fundamental and exploratory R and 
Din natural extraction. 

1993, 8p DOE/FE/61679-T4 

Contract ACO1-88FE61679 

Sponsored by Department of Energy, Washington, DC. 


Natural gas is being increasingly viewed as a key US 
energy source. While gas supplies are sufficient today, 
there is concern as to whether sufficient supplies of 
affordably priced natural gas exist to support its ex- 
panded use as an environmentally clean substitute for 
oil, coal or other fuels. One important strategy for ex- 
panding the volumes of affordable gas supplies is to 
undertake fundamental and exploratory research in 
jw development, production, and processing. The 

&D opportunities have been grouped according to 
the traditional phases of gas development and use, as 
follows: Extraction and Development Research Effi- 
cient development of gas resources will require de- 
tailed reservoir diagnosis, more efficient well drilling 
and improved well stimulation. Advanced diagnostic 
tools, more powerful reservoir models, and improved 
development technologies would enable otherwise 
submarginal gas resources to become economically 
recoverable. Production and Processing Research: 
The primary opportunities in gas production and proc- 
essing are in new technologies for the identification 
and separation of low quality gas and for the restimula- 
tion and production of abandoned gas fields. This 
paper examines, in more detail, specific high priority 
R&D topics for the DOE/FE AE&PT program. 


PC A03/MF A01 


Economic impact of proposed regulations on the 
discharge of drilling muds and cuttings from the 
offshore facilities on US undiscovered crude oil 


reserves. 

13 Jan 89, 29p DOE/FE/61679-T30 

Contract ACO1-88FE61679 

Sponsored by Department of Energy, Washington, DC. 


This paper presents the results of an assessment of 
the potential economic impact of proposed regula- 


414,863 
DE94000342/GAR 
ICF Resources, Inc., Fairfax, VA. 


NATURAL RESOURCES & EARTH SCIENCES 


tions. on the discharge of drilling fluids (muds) and cut- 
tings on US offshore undiscovered crude oil resources. 
These regulations include proposed Best Available 
Technology economically achievable (BAT) and New 
Source Performance Standards (NSPS) effluent limita- 
tions under the Clean Water Act governing the dis- 
charge of drilling fluids and drill cuttings from offshore 
oil and gas drilling operations. The impact of the pro- 
posed RAT/NSPS regulations for the drilling fluids and 
drill cuttings disposal on the cost of funding, develop- 
ing, and producing Lower-48 offshore undiscovered 
crude oil resources will depend significantly on opera- 
tors perceptions on the chances of failing toxicity or 
static sheen tests. If operators, in economically justify- 
ing their projects, assume that the fluids fail one of 
these tests, thereby prohibiting them from being dis- 
charged, up to 11% of the economically recoverable 
offshore resource would be considered uneconomic to 
produce. This would amount to 845 million barrels of 
oil at an oil price around $25 per barrel. On the other 
hand, if operators are willing co take their chances and 
see if their fluids fail one of these tests, then, based on 
EPA’s assumptions concerning forecast fluid use and 
Static sheen and toxicity test failure rates, up to 4% of 
the offshore undiscovered resource would be impact- 
+ amounting to lost reserves of up to 270 million bar- 
rels. 


414,864 

DE94702145/GAR PC A06/MF A02 
a Tekniske Hoegskoie, Trondheim. 

Application of optimization methods in oil recov- 
ery problems. 

Thesis 

O. Vignes. Jan 93, 122p NEI-NO-362, ISBN 82-7119- 
465-8 


The thesis consists of two parts. In part 1 the problem 
of estimating relative permeabilities and capillary pres- 
sure from two different laboratory experiments on res- 
ervoir rock samples is investigated. The experiments 
are the unsteady-state displacement experiment and 
the centrifuge drainage experiment. The emphasis is 
on the optimization aspects of the estimation problem. 
Modeling of the physics of the experiments has been 
treated extensively by others. The estimation is based 
on automatic history matching of measured data, by 
use of numerical simulators. The relative permeability 
and capillary pressure functions are parameterized by 
linear combinations of cubic B-splines. Monotonicity of 
the curves is enforced by a set of linear constraints on 
the parameters. The estimation problem is to minimize 
an output least squares function. In part 2 a method for 
computing sensitivities of the solution to a scalar hy- 
perbolic conservation law is derived. The method is 
based on, and closely tied to Dafermos’ method for 
solution of the initial-value problem for the first order 
scalar conservation law. The method is first developed 
in one spatial dimension, but later extended to several 
dimensions by operator splitting. Discontinuous flux 
functions are also briefly considered. One application 
of the method is presented. This is the problem of con- 
trolling the flow rates in a petroleum reservoir with sev- 
eral production and injection wells. The method is built 
into a front-trackig reservoir simulator, and is used to 
calculate the gradient of the objective function analyti- 
cally, in parallel with the simulation of fluid flow in the 
reservoir. 46 refs., 26 figs., 3 tabs. 


414,865 

PAT-APPL-7-748 586/GAR PC NO3/MF A04 
Lawrence Livermore National Lab., CA. 

Oil/gas separator for installation at burning wells. 
Patent Application. 

C. T. Alonso, D. A. Bender, and B. R. Bowman. Filed 
1991, 12p DE93019329 

Contract W-7405-ENG-48 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


An oil/gas separator is disclosed that can be utilized to 
return the burning wells in Kuwait to production. Ad- 
vantageously, a crane is used to install the separator 
at a safe distance from the well. The gas from the well 
is burned off at the site, and the oil is immediately 
pumped into Kuwait's oil gathering system. Diverters 
inside the separator prevent the oil jet coming out of 
the well from reaching the top vents where the gas is 
burned. The oil falls back down, and is pumped from 
an annular oil catcher at the bottom of the separator, 
or from the concrete cellar surrounding the well. 


414,866 
PBS4-116035/GAR PC A03/MF A01 


414,869 


Mineral Industries 


Geological Survey, Reston, VA. 

Regional Structural Model for Gold Mineralization 

in Southern Part of the Archean Superior Prov- 

ince, United States (Chapter M). Contributions to 

+= mana Geology of Lake Superior Region. 
ulletin. 

P. K. Sims, and W. C. Day. 1992, 26p USGS-BULL- 

1904-M 

Also available from Supt. of Docs. 


The proposed occurrence model for gold mineraliza- 
tion and the available data suggest that two broad re- 
gions of greenstone in the Archean Superior province 
in north-central United States are particularly favorable 
for gold deposits: (1) the Upper Peninsula of Michigan, 
and (2) northeastern Minnesota. The Ishpeming green- 
stone belt of the Wawa subprovince in Michigan con- 
tains the important Ropes deposit and several other 
known gold occurrences, and the Vermilion district 
(Wawa subprovince) in northeastern Minnesota con- 
tains highly anomalous gold in soils and minor known 
bedrock occurrences. Transcurrent faults in both 
areas should be favorable sites for gold mineralization. 


414,867 

PB94-119823/GAR PC AOS/MF A01 

Reservoir Engineering Research Inst., Palo Alto, CA. 

Near-Critical and Retrograde Phase Behavior of 

Gas Condensate Systems Using Equations of 

State. Final Report, July anagem ig! 1992. 

= _— and S. Arbabi. May 92, 91p GRI-92/ 
21 

Contract GRI-5091-260-2191 

Sponsored by Gas Research Inst., Chicago, IL. 


A large number of high pressure gas condensates and 
volatile oil reservoirs are initially in the retrograde and 
near critical regions. The phase behavior predictions of 
such reservoir fluids using equations of state (EOS) is 
currently unreliable. The main goa of the research is to 
improve the predictive capability of EOS for reservoir 
gases. It has been learned that the interaction coeffi- 
cient between the components decreases as the criti- 
cal point is approached. Modeling such a decrease is 
the key to near-critical phase behavior calculations. In 
the study, the variation of the interaction coefficient is 
tied to phase compressibility. Such a model provides 
the desirable decrease in the liquid phase compress- 
ibility but increases the gas phase interaction coeffi- 
cient as the critical point is approached. In future re- 
search, the deficiency should be overcome. On the 
whole, incorporation of the concept of interaction coef- 
ficient decrease (around the critical point) in phase be- 
havior models will prove useful. 


414,868 
PB94-119849/GAR PC A03/MF A01 
Gas Research Inst., Chicago, IL. 

Selected Bibliography of Coalbed Methane Tech- 


nology. 

Sep 91, 26p GRI-91/0430 

See also DE83015536, PB92-213115 and PB92- 
197045. 


The list of literature on coalbed methane and its tech- 
nology includes publications of the Gas Research In- 
stitute and non-GRI publications, in two distinct parts. 
Each part is arranged into six sections: resource eval- 
uations, geologic characteristics, drilling and comple- 
tion, hydraulic stimulation, reservoir engineering, and 
general information. 


414,869 

PB94-120458/GAR PC A03 
International Trade Administration, Washington, DC. 
Office of Latin America. 

Industry Subsector Analysis, Colombia: Oil and 
Gas Transport. 

Export trade information. 

Sep 92, 16p 

See also PB93-104123. 


According to the new development plan that the Co- 
lumbian government designed for the oil/gas sector, 
known as the Dynamic Adjustment Plan, investments 
in oil/gas transportation equipment and facilities will 
amount to U.S. $1.1 billion during the next 5 years. The 
sum could significantly increase, providing that expec- 
tations created by the recent discoveries of important 
deposits are confirmed, socio-political disturbances 
are controlled, the new refinery is constructed as it has 
been programmed, and additional discoveries are 
made due to the dynamic exploration and drilling pro- 
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gram, which is expected to be carried out during this 
period. Market research is presented. 


414,870 
PB94-120649/GAR PC A03/MF A01 
Bureau of Mines, Washington, DC. 
Minerals Yearbook, 1992: iron and Steel. 

Annual rept. 

G. W. Houck. Nov 93, 39p 

See also report for 1991, PB93-233351. 


Mr. Houck, a physical scientist with 36 years of indus- 
try and U.S. Bureau of Mines experience, is the com- 
modity specialist for iron and steel. International data 
tables were prepared by Harold Willis, international 
data coordinator, and Ted Spittal, Orkand Corporation. 
Ferroalloys survey data were prepared by Jo-Ann Ster- 
ling, statistical assistant, and David Kulha, manage- 
ment analyst. 


414,871 

PB94-120854/GAR PC A08/MF A02 
Sandia National Labs., Albuquerque, NM. 6253 Div. 
Core Based Stress Measurements: A Guide to 
bg Application. Topical Report, July 1991-June 
1 . 

N. R. Warpinski, L. W. Teufel, J. C. Lorenz, and D. J. 
— Jun 93, 151p SAND93-2239., GRI-93/ 
0270 

Contract GRI-5089-21 1-2059 

See also DE87006896. Sponsored by Gas Research 
Inst., Chicago, IL. 


The report provides information on the technical back- 
ground, procedures, equipment, analyses, and case 
studies of currently available core-based techniques. 
Included in the report are circumferential velocity anal- 
ysis (CVA), Anelastic Strain sea Fs (ASR), Differen- 
tial Strain Curve Analysis (DSCA), erential Wave 
Velocity Analysis (DWVA), petrographic examination 
of microcracks, overcoring of archived core, measure- 
ments of the Kaiser effect, str anisotropy tests, 
and examination of coring i fractures. 


414,872 
PB94-122058/GAR PC A05/MF A01 
—_— (S.A.) and Associates, Inc., College Station, 


ogy. (A Seminar Summary). 

1992, 93p GRI-92/0558 

Contract GRI-5091-221-2129 

Includes ao Sponsored by Gas Research 
Inst., Chicago, IL 


A survey of the natural gas industry has been conduct- 
ed to a how practicing petroleum 

and implement hydraulic fracture treatments. 
An important goal of the survey was to ascertain if 
there was a ‘al awareness of new fracture treat- 
ment t that have been developed and, if 
so, were these heb being applied in industry. 
The authors have also investigated the demographics 
of who responded to the survey, and the geographical 
location and type of formations that are being fracture 
treated. The survey was limited to wells within the 
United States. 


414,873 
PB94-122132/GAR PC A04/MF A01 
we and Environmental Analysis, Inc., Arlington, 


Tight Ges Fietd, Reservolr, and Sy ey em 
sis of the United States. Volume 1. 
Report, iney 31 31, 


ry. Topical November 1, 
1992. 


R. H. H in, P. S. Springer, and E. H. Vidas. May 
92, 70p GRI-92/0226.1 

See also Volume 2, PB94-122140. Sponsored by Gas 
Research Inst., IL. 

Also available in set of 2 reports PC E99/MF E99, 
PB94-122124. 


Tight nooner fields, reservoirs, and completions have 

tified in all non-Appalachian U.S. basins con- 

tions specified by the 

tight reservoirs and 37,074 tight 
reservoirs ,074 ti 
‘om 0. 


taining it formation 
pape naw he 


gas compltons have been iortod ( 


tight pr 
Tcl per year in 197010 1 71 hig) ig the tema 
declining 


slightly to 1.65 Tcf in 1 Tight ultimate re- 
covery (cumulative production plus proven reserves) is 
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estimated to be 52.3 Tcf. Evaluation includes basin 
and formation level evaluation of completion counts, 
production, ultimate recovery, field size distribution 
and well density. 


414,874 
PB94-122140/GAR PC A22/MF A04 


Energy and Environmental Analysis, Inc., Arlington, 
VA. 


Field, ¢ 2 Sutput Analy- 
‘olume 2. Tables. 
November 1, 1991-May 31, 1992. 


Report, 
. H. Hugman, P. S. Springer, and E. H. Vidas. May 
92, 520p GRI-92/0226.2 
See also Volume 1, PB94-122132. Sponsored by Gas 
Research Inst., Chicago, IL. 
Also available in set of 2 reports PC E99/MF E99, 
PB94-122124. 


Tight been iSontihed fields, reservoirs, and completions have 
tified in all non-Appalachian U.S. basins con- 
ignations specified by the 
tory mission. A total of 909 
3 tight reservoirs and 37,074 tight 
been identified (thr 1988). 
Seda tight production increased from 0.88 
Tcf per year in 1970 to 1.71 Tcf per year in 1985 before 
declining slightly to 1.65 Tcf in 1988. Tight ultimate re- 
covery (cumulative production plus proven reserves) is 
estimated to be 52.3 3 Tcf. Evaluation includes basin 
and formation level evaluation of completion counts, 
production, ultimate recovery, field size distribution 
and well density. 
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414,875 
PBS4-122983/GAR PC A03/MF A01 


Gas Research Inst., cates 6, 
Mars 2. 220 GRI-92/0168 


The report lists almost 400 publications on research in 
the area of gas shales. The bibliography t 
between technical reports and other 

and confer- 


bibliographies on the subject are also included. The 
bibliography covers titles from before 1983 to 1991, 
listed in reverse chronological order. 


414,876 
PB94-123007/GAR PC A07/MF A02 
Texas Univ. at Austin. Bureau of Economic 


Se 


Permeability Distribution of a Landward-Step- 
Fluvial-Deitaic » Pasven tentelens 


1992. 
R. S. Fisher, M. D. Barton, and N. Tyler. Jun 93, 
146p GRI-93/0022 
Contract GRI-5089-260-1902 
See also Part 2, PB94-123213. Sponsored by Gas Re- 
search Inst., Chicago, IL. 


cue eee Sao Saeoaeare aan (1) to de- 
termine the factors controlling the size, shape, internal 
architecture, and permeability character of flow units 
and the associated baffles and barriers of a sandstone 
reservoir; (2) to transform information gained from spe- 
cific measurements to a realistic three-dimensional 
reservoir model; and (3) to establish inciples 
for outcrop studies of reservoir that can be 
used by other researchers and field operators. The 
report summarizes the authors work on a landward- 
stepping sequence within the Ferron; these results are 
applicable to wave-modified deltaic reservoirs. 


414,877 

PBS4-123213/GAR PC A06/MF A02 

Texas Univ. at Austin. Bureau of Economic Geology. 
Reservoir 


1, 30, 1 
R. S. Fisher, M. D. Barton, and N. Tyler. Jul 93, 105p 
GRI-93/0023 
Soa Sat PBSC 2507. Sponsored by Ga 
art 1, 1 . ed by Gas Re- 
search Inst., Ga. IL. 


The three major objectives of the work are to: (1) in- 
vestigate Ure Qodliale end pubeguplte factors that 


produce reservoir compartments (flow units) and 
bounding elements (seals) in sandstone reservoirs on 
the basis of outcrop characterization studies; (2) show 
that such information can be used to construct realistic 
reservoir models, which can be used to test the effects 
of various infill drilling strategies; and (3) establish gen- 
eral principles for outcrop studies that can be used by 
other researchers. 


414,878 

UK/IEA-CR/59/GAR PC$108.00 
International Energy Agency Coal Research, London 
(England). 

Advanced Power Generation from Fuel Cells: im- 


Een for Coal. 
. H. Scott. Jul 93, 78p IEACR/59, ISBN-92-9029- 
218-0 


The study is concerned with the implications for coal of 
Coy neration using fuel celis, which produce elec- 

‘ochemically. The process was demonstrat- 
po over 150 years ago as a scientific curiosity but more 
recently fuel cells gained public attention through their 
use in the US space program. In both the USA and 
Japan there are now programs aimed at the commer- 
cial deployment of fuel cell systems in the range 50 
kWe to 50 MWe. The operating principles and devel- 
opment status of the fuel cell systems designed for 
power generation are considered and some implica- 
tions for coal of this developing technology are dis- 


414,879 

UK/IEA-CR/60/GAR PC$108.00 
International Energy Agency Coal Research, London 
(England). 


Sulphur in Coal. 
R. M. Davidson. Aug 93, 82p IEACR/60, ISBN-92- 
9029-219-9 


Literature on organic sulphur in coal produced mostly 
since 1980 is reviewed, beginning with an examination 
of the standard (ASTM) methods for determining the 
quantity of total organic sulphur in a coal sample, 
newer methods of accomplishing this, and the vari- 
ations in sulphur content in the different macerals. 
Methods of —— organic sulphur species present 
in coal are discu: these mainly involve the use of 
gas chromatography and mass spectroscopy. Chemi- 
cal methods for quantifying organic sulphur forms in- 
volve flash pyrolysis, temperature programmed reduc- 
tion, and temperature programmed oxidation. The data 
obtained by these means are assessed. Newer meth- 
ods of instrumental analysis involving X-ray spectros- 
copy are considered and the results compared with 
those obtained from chemical analysis. Finally, the ap- 
plication of the k of orga nic sulphur chemis- 
try to the assessment o robs — urization stratagems 
is briefly examined. 
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414,880 

DE93018975/GAR PC A03/MF A01 
Bonneville Power Administration, Portland, OR. Div. of 
Fish and Wildlife. 

coe River coordinated information system. 


Per B. tee Mis y 93, 3B Dot BE /94402-6 


Contract FC FG79-89BP94402 


Anadromous salmon in the Columbia River Basin are 
presently far below historic level of production, due to 
the impacts of development in the basin. To halt the 
downward trend in production and ultimately increase 
returns, the Northwest Power Planning Council devel- 
oped the Columbia River Basin Fish and Wildlife Pro- 
gram. The Program outlines a coordinated plan for re- 
storing anadromous salmonid runs to the basin. The 
goals and objectives outlined in the Program require 
addressing a complex set of problems that encompass 
a broad range of social, political, economic and biolog- 
ical issues. Resolution of these problems will require 
the efforts of a number of federal, state, and tribal 
agencies that have regulatory authority over activities 
that either directly or indirectly affect anadromous sal- 
monids in the basin. Resource mana: have realized 
the need for coordination in these efforts. The Coordi- 
nated Information System is designed to share infor- 
mation critical to Program development and evaluation 





efficiently among the numerous participants in the res- 
toration process. 


414,881 

DE93018980/GAR PC A07/MF A02 
Bonneville Power Administration, Portland, OR. Div. of 
Fish and Wildlife. 

Habitats of weak salmon stocks of the Snake River 
Basin and feasible recovery measures. Recovery 
issues for threatened and endangered Snake River 
salmon: Technical report 1 of 11. 

D. W. Chapman, and K. L. Witty. Jun 93, 128p DOE/ 
BP/99654-1 

Contract AM79-93BP99654 


This report describes spawning aggregations of Snake 
River salmon listed under the Endangered Species 
Act, and numerical status of aggregations. It summa- 
rizes habitat quality and problems between the natal 
area and the open ocean. It reviews critical habitat 
designation, identifies mitigative measures and sug- 
gests monitoring and research. 


414,882 

DE93018981/GAR PC A03/MF A01 

Bonneville Power Administration, Portiand, OR. Div. of 

Fish and Wildlife. 

Flow augmentation and reservoir drawdown: 

Strategies for recovery of threatened and endan- 

ed stocks of salmon in the Snake Riber Basin. 

ecovery issues for threatened and endangered 

Snake River salmon: Technical report 2. 

A. E. Giorgi. Jun 93, 50p DOE/BP/99654-2 

Contract AM79-93BP99654 


The premise for flow augmentation is based on the ar- 
gument that increasing water velocity increases smolt 
migration speed, which in turn improves smolt survival 
through reservoirs and at ocean entry. The purpose of 
this document is to examine key technical issues re- 
— the benefits of flow augmentation as a strategy 
‘or improving survival of downstream migrants. Reser- 
voir drawdown, an alternative strategy for increasing 
water velocity through the mainstream Snake and Co- 
lumbia rivers will also be examined. Data sets and 
analyses that pertain to Snake River stocks will be em- 
phasized, particularly those stocks currently listed as 
threatened or endangered. This document focuses on 
treating two smolt responses that can be useful in re- 
flecting the effects of flow augmentation, or increased 
water velocity; travel time or migration speed, and sur- 
vival. Although there has been recent interest in using 
migrational timing as a measure of flow effects that re- 
sponse reflects principally the temporal initiation of the 
migration event and does not provide a performance 
measure once fish are in transit between two loca- 
tions. 


414,883 

DE93018982/GAR PC A03/MF A01 
Bonneville Power Administration, Portland, OR. Div. of 
Fish and Wildlife. 

Effects of marine mammals on Columbia River 
salmon listed under the E: 


Snake River salmon: Technical report 3. 
D. L. Park. Jun 93, 11p DOE/BP/99654-3 
Contract AM79-93BP99654 


Most research on the Columbia and Snake Rivers in 
recent years has been directed to downstream migrant 
salmon (Oncorhynchus spp.) losses at dams. Com- 
paratively little attentions has been given to adult 
losses. Recently an estimated 378,4! adult salmon 
and steelhead (O. mykiss) were unaccounted-for from 
Bonneville Dam to terminal areas upstream. It is now 
apparent that some of this loss was due to delayed 
mortality from wounded by marine mammals. This 
report reviews the recent literature to define predatory 
effects of marine mammals on Columbia River salmon. 


414,884 

DES3019483/GAR PC A03/MF A01 
Bonneville Power Administration, Portland, OR. Div. of 
Fish and Wildlife. 

Biodiversity and the recovery of threatened and 
endai salmon species in the Columbia River 
Basin. Recovery 

gered Snake River salmon: Technical report of 8 of 
11 


C. Steward. Jun 93, 35p DOE/BP/99654-8 
Contract AM79-93BP99654 


The stated purpose of the Endangered Species Act is 
to provide a means whereby the ecosystem upon 
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depend conserved. Conservation of the Co- 
lumbia River ecosystem and the diversity of gene 
pools, life histories, species, and communities that 
comprise it, should become a major objective of spe- 
cies recovery and fish and wildlife management pro- 
grams in the Columbia River Basin. Biodiversity is im- 
portant to both species and ecosystem health, and is a 
prerequisite to long-term sustainability of biological re- 
sources. In this paper, | provide an overview of various 
approaches to defining, measuring, monitoring, and 
protecting biodiversity. A holistic approach is stressed 
that aedlaneealy considers diverse species and re- 
source management needs. Emphasis is on threat- 
ened and endangered species of salmon and their as- 
sociated habitat. 


which pomengene species and threatened species 
may 


414,885 

DE93019488/GAR PC A04/MF A01 
Bonneville Power Administration, Portland, OR. Div. of 
Fish and Wildlife. 

Fish habitat improvement projects in the Fifteen- 
mile Creek and Trout Creek Basins of central 
dettene. KK 


J. B. Kauffman, R. L. Beschta, and W. S. Platts. Jul 
93, 52p DOE/BP/18955-1 
Contracts BI79-84BP18955, BI79-91BP14812 


A field review of stream habitat improvement project 
sites in the lower Deschutes River Basin was conduct- 
ed by riparian ecology, fisheries, and hydrology spe- 
cialists. Habitat ma it objectives, limiting fac- 
tors, project implementation, land use history, and 
other factors were discussed at each site. This infor- 
mation, in conjunction with the reviewer's field inspec- 
tions of portions of a particular habitat project, provid- 
ed the basis for this report. 


414,886 
DE93019490/GAR PC A06/MF A02 
Spokane Indian Tribe, Wellpinit, WA. 

Wildlife —— and restoration for Grand 
Coulee Dam: Creek Phase 1. 

C. Merker. May 93, 107p DOE/BP/20291-1 


Contract BI79-91BP20291 
Sponsored by Department of Energy, Washington, DC. 


This report is a recommendation from the Spokane 
Tribe to the Northwest Power Planning Council (NPPC) 
for partial mitigation for the extensive wildlife and wild- 
life habitat losses on the Spokane Indian Reservation 
caused by the construction of Grand Coulee Dam. 
NPPC’s interim wildlife goal over the next 7 years for 
the Columbia hydropower system, is to protect, miti- 
gate and enhance approximately 35% basin wide of 
the lost habitat units. Grand Coulee Dam had the 
— habitat losses of any Dams of the Wildlife 
ule. 


414,887 

DE93040066/GAR 

Oak Ridge National Lab., TN. 
Resource management pian for the Oak Ridge 
Reservation. Volume 29, Rare plants on the Oak 
Ri Reservation. 

M. Cunningham, L. Pounds, S. Oberholster, P. Parr, 
and L. Mann. Aug 93, 111p ORNL/NERP-7 

Contract AC05-840R21400 

Environmental Sciences Division Publication No. 4054. 
Sponsored by Department of Energy, Washington, DC. 


Rare plant species listed by state or federal agencies 
and found on or near the Department of Energy’s Oak 
Ridge Reservation (ORR) are identified. Seventeen 
species present on the ORR are listed by the Tennes- 
see Department of Environment and Conservation as 
either endangered, threatened, or of special concern. 
Four of these are under review by the US Fish and 
Wildlife Service for possible listing as threatened or en- 
dangered species. Ten species listed by the state 
occur near and may be present on the ORR; four are 
endai ed in Tennessee, and one is a candidate for 
federal listing. A rai of habitats supports the rare 
taxa on the ORR: River bluffs, calcareous barrens, 
wetlands, and deciduous forest. Sites for listed rare 
species on the ORR have been designated as Re- 
search Park Natural Areas. Consideration of rare plant 
habitats is an important it of resource man- 
agement and land-use planning; protection of rare 
species in their natural habitat is the best method of 
ensuring their long-term survival. In addition, the Na- 
tional Environmental Policy Act requires that federally 
funded projects avoid or mitigate impacts to listed spe- 
cies. The list of rare plant species and their location on 


PC A06/MF A02 
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the ORR should be considered provisional because 
the entire ORR has not been surveyed, and state and 
federal status of all species continues to be updated. 


414,888 

DE93041214/GAR 

Oak Ridge National Lab., TN. 

Environmental Guidance Program Reference 
Act and the Fish and 


Book: Ei Species 

Wildlife tion Act. Revision 5. 
1 Jan 89, 293p ORNL/M-734 

Contract ACO05-840R21400 


Sponsored by Department of Energy, Washington, DC. 


The Endangered Species Act and the Fish and Wildlife 
Coordination Act are major federal statutes designed 
to protect plant and animal resources from adverse ef- 
fects due to development projects. Both Acts require 
consultation with wildlife authorities prior to committing 
resources to certain types of projects. The purposes 
and requirements of the two statutes are summarized 
in the following subsections. Also presented is a list of 
contacts in the regional and field offices of the US Fish 
and Wildlife Service. 


PC A13/MF A03 


414,889 

N94-14131/4/GAR PC A03/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Multisensor Remote Sensing Data and GIS Tech- 
ag for Monitoring Preservation Areas: A Case 


itudy. 
Y. E. Shimabukuro, D. C. L. Lee, and J. 
Robertodossantos. Jun 91, 14p INPE-5317-PRE/ 
1714 
Previously Announced in laa as A92-41028. Presented 
at the 24TH International Symposium on Remote 
Sensing of Environment, Rio de Janeiro, Brazil, 27-31 
May 1991. 


The objective is to present the capability of remote 
sensing and GIS techniques for detecting and monitor- 
ing the anthropic alterations (mainly, fire action) which 
sometimes occur in preservation areas. For example, 
in the Brazil Central region occupied by savanna ('cer- 
rado’), the vegetation burning procedure is commonly 
employed in the process of implantation and manage- 
ment of cattle raising and agricultural activities. During 
this annual burning process, fires even reach the envi- 
ronmental protection areas such as National Parks. 
The Emas National Park, located in South-western of 
Goias State, Brazil, between 52 deg 40 min W to 53 
deg IO min W and 17 deg 50 min S to 18 deg 25 min S, 
was selected as the study area. This National Park had 
its area frequently burned in the dry season, as well as 
in August, 1988. In this investigation, the TM/Landsat 
data from 29 July 1988 (before the fire) and 14 August 
1988 (after the fire) and AVHRR/NOAA data obtained 
in this period covered by TM images were used for 
monitoring the biomass burning. The TM images were 
registered to a topographic map in order to build a da- 
tabase including information such as drainage, roads, 
elevation and vegetation type for this National Park. 
Pixels classified as burned areas using band 3 (3.55 
um to 3.93 um) of AVHRR images were overlayed on 
the map derived from the database. The SITIM (image 
Processing System) and SGI (Geographic Information 
System) developed by INPE were utilized in this re- 
search. The integration of elevation, TM multitemporal 
data and information extracted from AVHRR images is 
a valuable tool for the managers to detect and evalu- 
ate the damage occurred as well as to monitor the re- 
generation process of land cover. 


414,890 
N94-14236/1/GAR 
(Order as N94-14209/8/GAR, PC — 
4) 
United Nations Educational, Scientific and Cultural Or- 
nization, Paris (France). Div. of Earth Sciences. 
tellite Technology for Environmental Monitoring 
in Developing Countries. 
K. Tokumaru, and F. Kogan. 31 Mar 93, 4p 
In Science and Technology Agency, Asia-Pacific Isy 
Conference, Volume 2 p 141-144. 


The background, organization, preliminary analysis of 
some of the results of the workshop ‘National Satellite 
Data Center (SDC): Infrastructure for remote sensing 
application’, including necessary actions for operation- 
al use of remote sensing data, such as universal data 
catalog, selecting complete country coverage data, 
data management at national level, network creation 
at national, and international-level implementation of 
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national SDC project are described. VCi (Vegetation 
Condition index) and its use for drought monitoring (an 
example of operational technique), VCi's principles 
and its validations, and VCI’s conclusions and appeal 
for international cooperation are outlined. 


414,891 
N94-14238/7/GAR 
(Order as N94-14209/8/GAR, PC —— 
04) 
Tokyo Univ. (Japan). International Center for Disaster- 
Mitigation Engineering. 
of Satellite Remote Sensing Technolo- 
gy in Disaster Mitigation: A Case Study of Banglia- 
desh. 


M. A. H. Pramanik. 31 Mar 93, 5p 
In Science and Technology Agency, Asia-Pacific Isy 
Conference, Volume 2 p 149-153 


An overview of the following physiographic, morpho- 
logical, and other conditions which make Bangladesh 
vulnerable to disasters like floods, droughts, wind- 
storms, and others are outlined: (1) flat topography; (2) 
rapid run-off and drainage congestion; and (3) enor- 
mous discharge of river-water heavily laden with sedi- 
ments (funnel-shaped and shallow northern Bay of 
Bengal). Disasters forecasting, warning systems, and 
use of RS-GIS (integrated Remote Sensing and Geo- 
= Information System) are covered. Related 

ngladesh organizations (such as BMD (Bangladesh 
Meteorological Department), SPARRSO (Bangladesh 
Space Research and Remote Sensing Organization), 
CPP (Cyclone Preparedness Programme), MORR 
(Ministry of Relief and Rehabilitation), BWOB (Bangia- 
desh Water Development Board), and the Department 
of Environment are also outlined. 


414,892 
N94-14241/1/GAR 
(Order as N94-14209/8/GAR, PC A17/MF 


A04) 
Asian Inst. of Tech., Bangkok (Thailand). 
Detecting Land Cover Changes in Chiang-Mai Area 
in Thailand. 
T. Hosomura, and P. K. M. M. Pallewatta. 31 Mar 93, 
9p 
in Science and Technology Agency, Asia-Pacific Isy 
Conference, Volume 2 p 164-172. 


Remote sensing techniques can be effectively used as 
a tool to monitor land cover change. Global coverage, 
high spatial resolution, and high revisit capabilities of 
modern remote sensing satellites provide large 
amounts of data daily. Land cover changes in Chiang- 
Mai area in Thailand are analyzed. The study has been 
carried out using two multitemporal images of MOS-1 
(Marine Observation Satellite-1) MESSR (Multispectral 
Electronic Self-Scanning Radiometer) data. The analy- 
sis is done using difference images and classification 
results. The classification has been carried out using a 
neural network classifier, whose structure has been 
obtained by using a special technique developed. 


414,893 
N94-14244/5/GAR 

(Order as N94-14209/8/GAR, PC — 

04) 

Institute of Disaster and Earth Sciences, Tsukuba 
(Japan). 
Satellite Remote Sensing for Disaster Mitigation. 
S. Kishi. 31 Mar 93, 4p 
In Science and Technology Agency, Asia-Pacific Isy 
Conference, Volume 2 p 181-184. 


Several examples of detection of the disaster-stricken 
areas mainly from Landsat data are shown, and based 
on these examples, a consideration to characterize the 
future space technological capabilities to the observa- 
tion monitoring is presented. It has been made clear by 
the actual examples that the satellite remote sensing 
will be very useful technology in the operational activi- 
ties of disaster management in this decade. Resolu- 
tion and spectral bands of TM (Thematic Mapper) data 
are actually practical in detection and mapping of the 
distribution of the regions stricken by the disaster such 
as flood and volcanic eruption. To realize the adminis- 
trative use in disaster management of satellite remote 
sensing, it is to increase the frequency of 
observation as well as increasing data distribution. 


414,894 
N94-14245/2/GAR 
(Order as N94-14209/8/GAR, PC A17/MF 
A04) 
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Nippon Electric Co. Ltd., Yokohama (Japan). Space 
Systems Development Div. 

Concept for the World Environment and Disaster 
Observation System. 

T. Kuroda, and S. Koizumi. 31 Mar 93, 4p 

In Science and Tech Agency, Asia-Pacific Isy 
Conference, Volume 2 p 185-188. 


An ideal system to observe the earth’s environment 
and to monitor disaster status using satellites is de- 
scribed. Three possible concepts of a satellite system 
for continuous and frequent observation of the earth 
environment and disasters are as follows: (1) a system 
consisting of geostationary earth observation satellites 
similar to the current geostationary meteorological sat- 
ellite system under the World Meteorological Organi- 
zation; (2) a system based on agreement whereby the 
countries currently undertaking earth observation; and 
(3) a completely new international earth observation 
system. The system configuration of the WEDOS 
(World Environment Disaster Observation System) 
and its data-relay-satellite system and ground system 
composed of MMC (Mission Management Center), 
SCS (Satellite Control Station), MGS (Master Ground 
Station), and LUS (Local User Station) are outlined. It 
can be concluded that the WEDOS system would be 
an ideal system for a satellite earth observation 
system on a global scale, and would enable the reai- 
ization of continuous observation of the earth’s envi- 
ronment and disasters. 


414,895 


N94-14247/8/GAR 

(Order as N94-14209/8/GAR, PC ae 
Chinese Academy of Space Tech , Beijing. 
Tentative Plan on China and acific Satellite 
System for Disaster Reduction. 
G. Zhang, and S. Zheng. 31 Mar 93, 6p 
In Science and Technology Agency, Asia-Pacific Isy 
Conference, Volume 2 p 193-198. 


China's satellite system for disaster reduction and its 
implementation, consisting of a space monitoring 
system of natural disasters and a ground application 
system for natural disaster information acquisition and 
processing is proposed. The main tasks of the system 
are as follows: (1) to carry out 24 hour, all-weather 
monitoring of major natural disasters, such as rain 
storm, flood, drought, forest fire, etc.; (2) to improve 
the forecast of major natural disasters and the assess- 
ment of their effects, thus, providing a scientific basis 
for decisions on disaster prevention, fighting, and relief 
works; (3) to assure unimpeded disaster information 
transmission channels and command channels; (4) to 
increase capabilities for rapid response to sudden dis- 
aster; and (5) to raise the effectiveness of the same. 
The system would create necessary conditions for 
China and Asian-Pacific region to participate in interna- 
tional cooperations for utilizing international earth envi- 
ronment and disaster monitoring systems, and for fur- 
ther increasing capabilities of disaster reduction. 


414,896 


N94-14249/4/GAR 

(Order as N94-14209/8/GAR, PC — 

04) 

Ludwig-Maximilians-Univ., Munich (Germany). Dept. 
for General and Applied Geology. 
Development of a Remote Sensing Geographic In- 
formation System for Land Cover Changes and 
Assessment of Risk Due to Natural and Man Made 
Hazards Covering the Area of the Inner delta of the 
Yellow River. 
A. Hirscheider, J. Bodechtel, C. Yuan, W. Zhang, and 
T. Zhang. 31 Mar 93, 4p 
In Science and Technology Agency, Asia-Pacific Isy 
Conference, Volume 2 p 204-207. 


An overview of a pilot project, a subproject of the ISY 
(international Space Year) Global Land Cover Change 
Project, on the application of remote sensing data and 
techniques as well as the development of a concept 
for a GIS (Geographic Information System) for land 
cover changes and the assessment of the susceptibili- 
ty of the environment to natural and man-made haz- 
ards is presented. Thematic and technical back- 
ground, scenario, structure of the data base, and com- 
bination of input data to thematic maps are outlined. 
Structure scheme of the information contents within 
the source data base and overall scheme on the 
output products based on the information of the 
source data base are shown. 


414,897 
N94-14255/1/GAR 
(Order as N94-14209/8/GAR, PC A17/MF 
A04) 
Tokyo Univ. (Japan). Inst. of Industrial Science. 
Global Assessment of Human Activities. 
Y. Honda, and S. Murai. 31 Mar 93, 4p 
In Science and Technology Agency, Asia-Pacific isy 
Conference, Volume 2 p 236-239. 


A world vegetation map has been produced with the 
use of NOAA GVI (Global Vegetation Index) data. The 
actual vegetation map shows disturbed or changed 
land use as a result of human activities. A potential 
vegetation map through the use of climate data has 
been produced. This shows the virgin status of vegeta- 
tion as generated from only climate conditions without 
disturbances due to human activities. The difference 
between the actual and potential vegetation tells about 
the impact of human activities. 2 fixation change 
from that difference was estimated. It is of urgent im- 
portance to moderate deforestation and to promote re- 
forestation to prevent global warming due to the in- 
crease of CO2 in the atmosphere. Therefore, global 
map for forest conservation/reforestation was gener- 
ated with the use evaluating land condition such as 
vegetation and soil. 


414,898 
N94-14257/7/GAR 
(Order as N94-14209/8/GAR, PC A17/MF 


A04) 
Tokyo Univ. (Japan). Inst. of Industrial Science. 
Vegetation Mapping of Indo-China Peninsula Using 
MOS-1 MESSR and NOAA AVHRR. 
M. Takagi, S. Murai, and Y. Honda. 31 Mar 93, 4p 
In Science and Technology Agency, Asia-Pacific Isy 
Conference, Volume 2 p 244-247. 


In the Indo-China Peninsula, the ecosystem is 
changed by commercial logging or shifting cultivation. 
In order to watch a current environmental condition, a 
vegetation map of the Indo-China Peninsula is gener- 
ated using the MOS-1 (Marine Observation Satellite-1) 
MESSR (Multispectral Electronic Self-Scanning Radi- 
ometer) and NOAA AVHRR (Advanced Very High Res- 
olution Radiometer). A total of 405 scenes of MOS-1 
MESSR data were selected for the vegetation map- 
ping in order to cover the whole Indo-China Peninsula. 
These images were synthesized to generate a mosaic 
image. Most scenes of MOS-1 data were received in 
different seasons. Therefore, a radiometric correction 
system for the mosaic image was developed by using 
a cloud-free mosaic of NOAA AVHRR data with a wide 
coverage and multitemporal data. This system was 
very helpful in applying high resolution satellite data to 
a wide area. A vegetation map was generated from the 
radiometrically corrected mosaic images with NVI 
(Normalized Vegetation Index) value. Vegetation distri- 
butions of four countries (Thailand, Cambodia, Laos, 
Vietnam) were compared with land use data made by 
the FAO (Food and Agriculture Organization). In Cam- 
bodia, the vegetation area is much less than the statis- 
tics of the FAO. 


414,899 
N94-14259/3/GAR 

(Order as N94-14209/8/GAR, PC A17/MF 

A04) 

National Inst. of Agro-Environmental Science, Ibaraki 
(Japan). 
Estimation of Vegetation Damage Due to Ash Fail 
in Mt. Pinatubo Area Using MOS-1 Data. 
G. Saitou, A. M. Evangelista, and J. A. Grace. 31 
Mar 93, 4p 
In Science and Technology Agency, Asia-Pacific Isy 
Conference, Volume 2 p 252-255. 


An overview of the monitoring of the northern part of 
Luzon Island in the Philippines and estimation of — 
tation damages caused by the ash falling from Mt. Pin- 
atubo using the MOS-1 (Marine Observation Satellite- 
1)/MESSR (Multispectral Electronic Self-Scanning 
Radiometer) before and after the Mt. Pinatubo erup- 
tion is presented. In the multi-temporal analysis, the 
data acquired on both pre- and post-eruption were 
used for evaluating the extent of volcanic ash damage. 
Formulas used for analyses, such as radiometric cor- 
rection of sun elevation, vegetation indices, and deter- 
mination of the extent of damage are described. The 
application of satellite image analysis to natural disas- 
ter damage evaluation of ash damaged (90 to 100 per- 
cent of vegetation degraded) had attained as much as 
200,000 ha in analyzing the data of three weeks after 





the eruption. This value decreased to about 40,000 ha, 
but the total of more than 30 percent damaged area 
still remained more than 200,000 ha at the time of four 
months after eruption. 


414,900 


N94-14810/3/GAR PC A04/MF A01 


Winand Staring Centre for oy Ame — Soil and 
etherlands) 

e Informatie Uit 

egional Planning 


Water Research, Wagenin 
Verkrijgen van vinatell 
Luchtfoto’s (Obtaining Digital 
Information from Aerial Pictures). 
B. J. Vanbleek, and P. G. Lentjes. c1992, 58p REPT- 
228, ETN-93-94093 

Text in Dutch. 


The use of aerial photography for digital regional plan- 
ning information and the role of scanning therein was 
investigated. Digitizing the information from aerial pic- 
tures allows a vector inventory to be obtained. Digita- 
tion can be performed by single picture mapping or 
stereomapping. For digitation from a screen the aerial 
picture has first to be scanned. Scanned aerial pictures 
can be used for digital terrain models, digital orthopho- 
tos, visual support of other digital regional planning in- 
formation, and digitation of vector information. Aerial 
pictures can be used for orientation in the field, geo- 
metric information, thematic information, and geo- 
graphic information systems. The combination of geo- 
metric and thematic information provides an object ori- 
ented terrain description. 


414,901 
N94-15898/7/GAR 
(Order as N94-15886/2/GAR, PC A19/MF 


A04) 
Michigan Univ., Ann Arbor. 
Radar Response of Vegetation: An Overview. 
F. T. Ulaby, and M. C. Dobson. 28 May 93, 33p 
In JPL, Proceedings of the Third Spaceborne Imaging 
Radar Symposium p 151-183. 


This document contains a number of viewgraphs on 
surface and vegetation backscattering. A classification 
of vegetation based on general scattering properties is 
presented. Radar scattering mechanisms are dis- 
cussed, and backscattering and reflection coefficients 
for soil back scattering models are given. Radar re- 
sponse to vegetation is presented, with the objectives 
to discriminate and classify vegetation; to estimate bio- 
mass, leaf area index (LAI), and soil moisture; and to 
monitor changes, including deforestation and growth. 
Both theory and observation (laboratory, field, air SAR, 
and European Remote Sensing Satellite (ERS-1) ob- 
servations) are used to present backscatter coeffi- 
cients and other data for various vegetation types. 
ERS-1 results include class statistics, comparison with 
theory, and biomass response and seasonal variation 
(LAI) for deciduous and coniferous forests. 


414,902 
N94-15916/7/GAR 
(Order as N94-15886/2/GAR, PC A19/MF 
A04) 


Academia Sinica, Beijing (China). Inst. of Electronics. 
Primary Studies of Chinese 

Z. Wang, G. Wu, H. Guo, Z. Wei, and M. Zhu. 28 
May 93, 3p 

In JPL, Proceedings of the Third Spaceborne Imaging 
Radar Symposium p 421-423. 


The primary studies on spaceborne synthetic aperture 
radar (SAR) in China are discussed. The SAR will be 
launched aboard a Chinese satellite and operated at L- 
band with HH polarization. The purpose of the mission 
in consideration is dedicated to resources and environ- 
ment uses, especially to natural disaster monitoring. 
The ground resolution is designed as 25 m x 25 m for 
detailed mode and 100 m x 100 m for wide scan-SAR 
mode. The off-nadir angle can be varied from 20 to 40 
deg. The key system concepts are introduced. 


414,903 

PB94-116902/GAR PC A03/MF A01 
Arizona Univ., Tucson. Cooperative National Park Re- 
sources Studies Unit. 

Review of the Air Quality Biological Effects Re- 
search Program, Saguaro National Monument, Ari- 
zona. 


Technical rept. 
Sep 93, 45p NPS/WRUA/NRTR-93/09 


ee ci nny fp wn 
reviewers, who were selected for their expertise in 


NATURAL RESOURCES & EARTH SCIENCES 


conifers, cactus and lichen research, air pol- 
lutant research, and/or research program mai 

ment. The committee divided its discussion into the fol- 
lowing categories: (1) Conifers, (2) Saguaros, (3) 
Crusts, (4) Lichens, (5) Nitr Enrichment, (6) Bio- 
monitoring Gardens, and (7) General Program Issues. 


414,904 


PB94-117355/GAR PC A04/MF A01 

Arizona Univ., Tucson. Cooperative National Park Re- 

sources Studies Unit. 

a Study of Research, Monitoring, and Manage- 
ment Programs Associated with the Saguaro 

Cactus (’Carnegiea gigantea’) at Saguaro National 

Monument, Arizona. 

Technical rept. 

J. R. McAuliffe. Sep 93, 61p CPSU/UA-48, NPS/ 

WRUA/NRTR-93/01 

Sponsored by National Park Service, Washington, DC. 


Saguaro National Monument (SAGU) was established 
in 1933 on the east side of Tucson, Arizona, to protect 
what was then one of the most awe-inspiring stands of 
saguaros to be found anywhere in the Sonoran Desert. 
Yet today, little more than a half century later, the 
giant, many-branched saguaros have all but disap- 
peared from the original ‘cactus forest’ of the 1930s. 
Since the primary mission of the National Park Service 
(NPS) at SAGU is to protect the distinctive cactus spe- 
cies for which the monument was named, the saguaro 
has been the subject of considerable concern and re- 
search at SAGU since the late 1930s. The purpose of 
this report is to (1) trace the development of various 
research and monitoring efforts involving the saguaro 
at SAGU, (2) evaluate the rationale for these investiga- 
tions, and (3) examine some of the impacts of these 
research efforts on management decisions and public 
perceptions regarding the ecological status of this ex- 
traordinary plant. 


414,905 


PB94-118163/GAR PC A09/MF A02 
National Marine Fisheries Service, Seattle, WA. Alaska 
Fisheries Science Center. 

Results of a 1988 Trawi Survey of Groundfish Re- 
sources of the Upper Continental Slope off 


Technical memo. 

N. B. Parks, F. R. Shaw, and R. L. Henry. Oct 93, 
178p NOAA-TM-NMFS-AFSC-23 

See also PB90-207812. 


The Alaska Fisheries Science Center (AFSC), in coop- 
eration with the Southwest Fisheries Science Center 
(SWFSC), conducted a bottom trawl survey of ground- 
fish on the upper continental siope off Oregon during 
a December 1988. The survey area was be- 

06’ N lat. (Heceta Head) and 45 22’ 
N lat. NN lat (Near Lookout) between the depths of 183 
and 1,280 m (100 and 700 fm). Sampling was conduct- 
ed aboard the NOAA ship Miller Freeman and included 
standard bottom trawl hauls, neuston net tows, stand- 
ard and deep oblique plankton net tows, and physical 
oceanographic observations from 62 predetermined 
stations. The report explains the sampling and analyti- 
cal methods used and summarizes the results of the 
bottom trawl survey. The report presents environmen- 
tal data, species composition, distribution, and relative 
abundances of major species of fish. Biomass, popula- 
tion, and size composition estimates are presented for 
the survey target species by depth stratum. Estimates 
are presented in less detail for other species. 


414,906 


PB94-120144/GAR PC A04/MF A01 
Fish and Wildlife Service, Washington, DC. 

Cyanide Hazards to Fish, Wildlife, and Inverte- 
brates: A Synoptic Review. 

R. Eisler. Dec 91, 61p BIOLOGICAL-85(1 .23), 
CONTAMINANT HAZARD REVIEWS-23 


pam Abstract; Chemical Properties; Mode of 

; Clinical Features; Antidotes; Sources and 
Ueos ” Background Concentrations; Persistence in 
Water, Soil, and Air; Lethal and Sublethal Effects (Ter- 
restrial Flora and Invertebrates, Aquatic Organisms, 
Birds, Mammals); Recommendations; Acknowledg- 
ments. 


414,909 


Natural Resource Surveys 


Natural Resource Surveys 


414,907 
N94-13729/6/GAR PC A02/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 


Campos (Brazil). 
Satellite | and beg ay Data Spe me 


Classification 


M. S. S. Barros. 1993, 10p INPE-5480-PRE/1778 
Presented at the International Society for Optical Engi- 
neering - Spie, Washington, DC, Jul. 1992. 


Certainly data integration for land-cover classification 
requires a non-linear system to associate satellite im- 
agery with ex is ima . In this study we 
present some results of a Neural Network based meth- 
odology to provide land-cover classifications. Two ap- 
proaches are investigated: (1) The Monolithic integra- 
tion: all required registered images are the inputs of 
only one Back-Error Propagation (BEP) network. The 
network is trained on purpose to get the final classifi- 
cation. (2) The class-distributed eee for each 
class a specific network learns from all satellite image- 
ries its class characteristics. In both approaches, topo- 
= mapping is taken into account as exogenous 
ta. 


414,908 

N94-13789/0/GAR PC A03/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Nonlinear 


Aspects of Data Integration for Land- 
Cover Classification in a Neural Network Environ- 
ment. 


M. S. S. Barros, and V. Rodrigues. 1993, 17p INPE- 
5479-PRE/1778 

Presented at the 29TH Plenary weg the Commit- 
tee on Space Research - Cospar/the World Congress, 
Washington, DC, 1992. 


Some results of exploring nonlinear aspects of a 
neural network methodology to provide land-cover in 
satellite imagery are presented. All DEP) images 
are used in a Back-Error Propagation (BEP) network 
which is a nonlinear data integrator for spatial patterns 
pe ny The network is trained to give the basic 
: grass, moisted soil, bare soil, forest, water 
ilt-up areas. The results of a partial classifica- 
Son are used in a posterior analysis which is done to 
get the final classification in more detailed classes of 
land use. The performance results show how powerful 
a neural-network based methodology is for satellite im- 
agery integration and classification. 


414,909 
N94-14127/2/GAR PC A03/MF A01 
Begeleidingscommissie Remote Sensing, Delft (Neth- 
erlands). 


a meet ne = Sensed Data and Cadas- 
tral Boundaries for Land Inventory Pur- 


poses. 

L. L. F. Janssen, and D. M. Keeman. Aug 92, 43p 
BCRS-92-16, ISBN-9-05-41 1057-0, ETN-93-93758 
Contract BCRS PROJ. 3.1/TO-01 

Sponsored by Beleidscommissie Remote Sensing, 
Delft, Netherlands. Original Contains Color Iliustra- 
tions. 


The objectives of thi study were to assess: the possi- 
bilities of using cadastral ownership boundaries to ex- 
tract land cover data from satellite images by means of 
the object classification; the accuracy of the cadastral 
land use and remote sensing derived land cover data; 
and the use of satellite remote sensing for updating 
the cadastral land use data. For this purpose the digital 
cadastal boundaries and a Spot and Thematic Mapper 
image were required for the Lunteren area (The Neth- 
erlands). The Lunteren area is a rural area of 3600 ha, 
consisting of 2110 cadastral parcels. Both satellite 
images were used for a multitemporal object classifica- 
tion which resulted in one land cover label per cadas- 
tral parcel. The underlying assumption of the object 
classification is that one object (one cadastral parcel) 
has one land cover type. The multitemporal classifica- 
tion was realized by means of a look up table. The 
classification results were compared with observations 
from a field survey in which 289 cadastral parcels were 
visited. The selection of these parcels was based on a 
number of criteria to enable comparison between the 
land use data as stored at the Cadaster (in AKR, an 
information system that stores administrative informa- 
tion for each cadastral parcel), and the land cover de- 
rived from remote sensing. 
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414,910 
N94-14237/9/GAR 

(Order as N94-14209/8/GAR, PC ar’ 
Indonesian Nationa! inst. of Aeronautics and Space, 


Djakarta. 
Some Potentiais of the Indonesian Region for 


and 
Conference, Volume 2 p 145-148. 


In the effort to increase concern about the planet 
earth, space science and technology is obviously a 
good way to benefit mankind. The increasing use of 
space applications and space research need the sup- 
port of space technology development, potential loca- 
tions for earth observation, and international coopera- 
tion. Indonesia has been using space technology to 
sustain national development programs and has been 

infrastructures to carry out space activities. 
The Indonesian territory lies in the equatorial region 
which provides some unique atmospheric phenomena, 
and is abundant of natural resources. Space activities 
and several international cooperations in Indonesia 
are described and potential locations of the Indone- 
sian region for earth observation are explained. 


414,911 
N94-14272/6/GAR 
(Order as N94-14209/8/GAR, PC A17/MF 
A04) 
Remote Applications Centre, Jakarta (Indone- 
sia). National Inst. of Aeronautics and Space. 
Some Thoughts on the Space Programs in the Asia 


Pacific Regions. 

B. Hidayat. 31 Mar 93, 8p 

In Science and Tech Agency, Asia-Pacific Isy 
Conference, Volume 2 p 323-330. Prepared in Coop- 
eration with Observatorium Bosscha, Bandung, Indo- 
nesia. 

The prospective activities for the study of global 
change and related problems are summarized. It is 
suggested that institutionalization would be more ben- 
eficial than a mere organization. The emphasis should 
be given to the way of how to do rather than what to 
do. 


414,912 
N94-14544/8/GAR PC A03/MF A01 
weer re Remote Sensing, Delft (Neth- 


Remote (NRSP-2 
1992 National Remote 

-2 1991 - 2000): The 1992 
Remote Sensing 


). 
Oct 92, 33p BCRS-92-22, ISBN-9-05-41 1066-X, 
ETN-93-94092 
Text in Dutch. 


The NRSP-2 program for 1992 has two focal points: 
stimulation of operational applications of remote sens- 
ing in governmental departments; promotion of col- 
laboration in the Netherlands in the fields of back- 
ground research, technological developments, and the 
establishment of a permanent infrastructure for remote 
sensing. The priorities for the period 1991-1995 are: 
implementation of operational remote sensing applica- 
tions for users; development of commercial remote 
asap products for service departments; study of cli- 
mate changes and environment using data from ESA 

Earth observation satellite systems; and development 
of remote sensing forestry and environmental applica- 
tions in the framework of cooperation with developing 
countries. 


414,913 
N94-15531/4/GAR PC A03/MF A01 
JJM Systems, Inc., lvyland, PA 

Shell for inferring Vegetation Char- 
acteristics: Atmospheric Techniques (Task G). 
Final Report, Apr. - Oct. 1993. 
P. A. Harrison, and P. R. Harrison. Oct 93, 39p NAS 
1.26:194570, C931031-U-2R06, NASA-CR-194570 
Contracts NAS5-30127, RTOP 462-61-14 


The NASA VEGetation Workbench (VEG) is a knowl- 
edge based system that infers vegetation characteris- 
tics from reflectance data. The VEG have 
into categories. A new cate- 

gory ‘Atmospheric Techniques’ containing two new 
roots has been implemented. The subgoal Atmos- 
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pheric Passes allows the scientist to take reflectance 
data measured at ground level and predict what the 
reflectance values would be if the data were measured 
at a different atmospheric height. The subgoal Atmos- 
pheric Corrections allows atmospheric corrections to 
be made to data collected from an aircraft or by a sat- 
ellite to determine what the equivalent reflectance 
values would be if the data we.e measured at ground 
level. The report describes the implementation and 
testing of the basic framework and interface for the 
Atmospheric Techniques Subgoals. 


Soil Sciences 


414,914 

N94-13956/5/GAR PC A02/MF A01 
New Mexico Univ., Albuquerque. Biology Dept. 

Wind Erosion in Semiarid : Predictive 
Models and Remote Sensing Methods for the Influ- 
ence of Vegetation. 

Semiannual Status Report, 1 Jan. 1992 - 30 Jun. 
1993. 

H. B. Musick. 30 Jun 93, 10p NAS 1.26:194029, 
NASA-CR-194029 

Contract NAG5-1833 


The objectives of this research are: to develop and test 
predictive relations for the quantitative influence of 
vegetation canopy structure on wind erosion of semi- 
arid rangeland soils, or to develop remote sensing 
methods for measuring the canopy structural param- 
eters that determine ering against wind erosion. 
The influence of canopy structure on wind erosion will 
be investigated by means of wind-tunnel and field ex- 
periments using structural variables identified by the 
wind-tunnel and field experiments using model rough- 
ness elements to simulate plant canopies. The canopy 
structural variables identified by the wind-tunnel and 
field experiments as important in determining vegeta- 
tive sheltering against wind erosion will then be meas- 
ured at a number of naturally vegetated field sites and 

ed with estimates of these variables derived 
from analysis of remotely sensed data. 


414,915 
N94-14240/3/GAR 

(Order as N94-14209/8/GAR, PC A17/MF 

A04) 

Malayan Centre for Remote Sensing, Kuala Lumpur. 
po Pn Mapping Using Remote Sensing and 
N. N. Mahmood. 31 Mar 93, 6p 
In Science and Tech a. Asia-Pacific Isy 
Conference, Volume 2 p 1 


An overview of the soil erosion assessment of land de- 
velopment project areas using remote sensing and 
GIS pi a Information System) techniques, 
adopting USLE (Universal Soil Loss Equation) of 
Wischmoiser and Smith with minor modification in esti- 
mating some of the relevant parameters, is presented. 
Both the current soil erosion susceptibility and the 
future potential soil erosion susceptibility maps of the 
Upper King Valley, Selanger, Malaysia, which is cur- 
rently experiencing dynamic development, were gen- 
erated and are shown. 


General 


414,916 

AD-A272 429/2/GAR PC A06/MF A02 
Naval Postgraduate School, a. CA. 

Brazil’s National Defense Strategy: Prospects for 
the Twenty-First Century. 

Master’s thesis. 

K. S. Lundgren. Jun 93, 121p 


This thesis analyzes the factors that have contributed 
to the reshaping of Brazil’s national defense strategy. 
It addresses the role of geopolitics, the impact of re- 
gional economic integration through Mercosur, re- 
newed nationalism, and the uncertain political realitics 
facing Brazil in the 1990,s. Further sections review the 
historical role of the Brazilian armed forces, the fading 
importance of the Superior War College, the new civil- 
military relationships, and the concept of strategic 


nag in Brazil. Lastly, it examines the dilemma 
facing Brazil's armed forces in attempting to move 
from an internal to external security orientation. It dis- 
cusses the military mission to develop and integrate 
the Amazon, and argues that this nation-building mis- 
sion is in its final phase. In assessing he implications, 
of all these factors, the study concludes that Brazil is 
restructuring its military strategy to demonstrate sover- 
eignty n the Amazon while aspiring to occupy the role 
of regional hegemon. Brazil, History, Geopolitics, 
Translation in Armed Forces, National Strategy, De- 
fense Strategy, Development of the Amazon, Aspiring 
Hegemon. 


414,917 
IPS93-0042 Not available NTIS 
Natural Resources Policy and Law: Trends and Di- 


rections. 

L. J. MacDonnell, and S. F. Bates. 1993, 250p ISBN- 
1-55963-246-1 

Library of Congress catalog card no. 93-8388. 

This document available from Island Press, Box 7, 
NTIS, Covelo, CA. 95428. Phone: (800) 828-1302. 


Contents: Rethinking Resources: Reflections on a 
New Generation of Natural Resources Law and Policy; 
Natural Resources Law: An Historical Perspective; 
Trends in Public Land Law (A Title the Inaccuracy of 
Which Should Become Manifest); Mineral Law in the 
United States: A Study in Legal Change; Oil and Gas 
Law at the End of Its Great Era; Water Resources: A 
Wider World; Bringing an Ecological Perspective to 
Natural Resources Law: Fulfilling the Promise of the 
Public Trust; Environmental Law, But Not Environmen- 
tal Protection; Shifting Paradigms of Tort and Property 
in the Transformation of Natural Resources Law; and 
A View Toward the Future: Lessons from Tahoe and 
the Truckee. 


414,918 

N94-14091/0/GAR 

National Space Development 
(Japan). 

Heisei 4 Nendo Chikyuu Kansoku Senta Seika 
Houkok Usho (Earth ation Center Annual 
ps oh on Research and Development, Fiscal Year 
15 Mar 93, 247p EOC-92-01-0007, JTN-93-80452 
Text in Japanese. original Contains Color lilustrations. 


PC A11/MF A03 
Agency, Saitama 


No abstract available. 


414,919 

N94-14484/7/GAR 

Alabama Univ. in Huntsville. 

Earth Science and Application. 
Final Report, 15 Jan. - 14 Jul. 1992. 
D. Hardin, H. Conover, and S. J. Graves. 14 Jul 92, 
8p NAS 1.26:184381, UAH-5, NASA-CR-184381 
Contract NAS8-36955 


The University of Alabama in Huntsville (UAH) has 
completed the research proposed. The major tasks 
under this contract were: (1) research into visualization 
of scientific data sets (browse); (2) studies of standard 
data formatting procedures; and (3) investigations of 
approaches for submission of scientific data sets for 
archival. Summaries of each activity are presented 
along with travel reports and conclusions and recom- 
mendations. 


PC A02/MF A01 


414,920 

N94-15721/1/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 

Report on Computing and Networking in the Space 
= Laboratory by the SSL Computer Commit- 
ee. 

D. L. Gallagher. Sep 93, 18p NAS 1.15:108422, 
NASA-TM-108422 

Sponsored by NASA, Washington. 


The Space Science Laboratory (SSL) at Marshall 
Space Flight Center is a ——— facility. Scientif- 
ic research is conducted in four discipline areas: earth 
science and applications, solar-terrestrial physics, as- 
trophysics, and microgravity science and applications. 
Representatives from each of these discipline areas 
Participate in a Laboratory computer requirements 
committee, which developed this document. The pur- 
pose is to establish and discuss Laboratory objectives 
for computing and networking in support of science. 
The purpose is also to lay the foundation for a collec- 





tive, multiprogram approach to providing these serv- 
ices. Special recognition is given to the importance of 
the national and international efforts of our research 
communities toward the development of interoperable, 
network-based computer applications. 


NAVIGATION, 
GUIDANCE, & 
CONTROL 


Control Devices & Equipment 


414,921 

N94-14084/5/GAR PC A06/MF A02 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Tecnicas de Controle Auto-Sintonizado Para Siste- 
mas Multivariaveis (Self-Tuning Control Tech- 
niques for Multivariable Systems). 

M.S. Thesis. 

S. Silva. Feb 92, 105p INPE-5449-TDI/495 

Text in Portugese. 


This work presents the development of a control algo- 
rithm of the Sa for the control of multivar- 
iable systems when number of outputs is greater 
than the number of inputs. For its application, the 
system dynamics is supposed unknown and repre- 
sented by a difference equation, according to which 
the future observations are obtained from the past 
values observations and inputs. As a worked out ex- 
ample, the attitude control of a low altitude satellite 
with triaxial stabilization is given. The observations are 
provided by measurements supposedly acquired 
through solar and horizon sensors and gyrometers. An 
optimal algorithm uses them to estimate the param- 
eters that define the attitude of the satellite. The inputs 
are the three control torques that are respectively ap- 
plied on the three axes by means of gas jets and ac- 
cording to the attitude simulator used for the tests. Fi- 
nally, the results of the tests that evaluate the feasibili- 
ty of the proposed procedure are presented. 


Navigation & Guidance System 
Components 


414,922 


N94-13946/6/GAR PC A03/MF A01 
Jet Propulsion Lab., Pasadena, CA. 

Stochastic Performance Modeling and Evaluation 
of Obstacle Detectability with Imaging Range Sen- 
sors. 

L. Matthies, and P. Grandjean. 15 Mar 93, 23p NAS 
1.26:194510, JPL-PUBL-93-11, NASA-CR-194510 
Contract NAS7-918 


Statistical modeling and evaluation of the performance 
of obstacle detection systems for Unmanned Ground 
Vehicles (UGVs) is essential for the design, evaluation, 
and comparison of sensor systems. In this report, we 
address this issue for imaging range sensors by divid- 
ing the evaluation problem into two levels: quality of 
the range data itself and quality of the obstacle detec- 
tion algorithms applied to the range data. We review 
existing models of the quality of range data from stereo 
vision and AM-CW LADAR, then use these to derive a 
new model for the quality of a simple obstacle detec- 
tion algorithm. This model predicts the probability of 
detecting obstacles and the probability of false alarms, 
as a function of the size and distance of the obstacle, 
the resolution of the sensor, and the level of noise in 
the rai data. We evaluate these models experimen- 
tally using range data from stereo image pairs of a 
or ravel road with known obstacles at several distances. 

he results show that the approach is a promising tool 
for predicting and evaluating the performance of ob- 
stacle detection with imaging range sensors. 


NUCLEAR SCIENCE & TECHNOLOGY 


Navigation Systems 


414,923 

PBS4-124534/GAR PC A04/MF AO1 

Foersvarets Forskningsanstalt, Stockholm (Sweden). 

oom. of Weapon Systems, Effects and Protection. 
Satellitna ystemet GPS: Oeversikt Oever 

Funktion och Samt Utveck' 

denser i Stort (Satellite + System cA 

Review of Ay wee and Performance and Devel- 

opments in General). 

S. Arnzen. Jun 93, 65p FOA-C-20931-2.1 

Text in Swedish; summary in English. 


The report gives a summary of principles and perform- 
ance, obtained accuracy and developments in general 
for the US DoD owned GPS-system but also the Rus- 
sian Glonass and most interesting civilian systems are 
shortly described. The main part of the contents was 
prepared as an appendix to a study at the military staff 
level calied ‘Satellite navigation systems’ going on in 
1991/92 and with the aim of supporting the eme 
commander in the decision of how to handle the use of 
GPS in the armed forces in the nearest future. 


NUCLEAR SCIENCE & 
TECHNOLOGY 


Fusion Devices (Thermonuclear) 


414,924 

DE93018634/GAR PC A02/MF AO1 
Lawrence Livermore National Lab., CA. 
Hydrodynamic instability modeling for ICF. 

S. W. Haan. 31 Mar 93, 8p UCRL-JC-112167, CONF- 
9303126-8 

Contract W-7405-ENG-48 

International workshop on the physics of compressible 
turbulent mixing (4th), Cambridge (United Kingdom), 
29 Mar - 1 Apr 1993. Sponsored by Department of 
Energy, Washington, DC. 


The intent of this paper is to review how instability 
growth is modeled in ICF targets, and to identify the 
principal issues. Most of the material has been pub- 
lished previously, but is not familiar to a wide audience. 
Hydrodynamic instabilities are a key issue in ICF. 
Along with laser-plasma instabilities, they determine 
the regime in which ignition is possible. At higher laser 
energies, the same issues determine the achievable 
gain. Quantitative predictions are therefore of the 
utmost importance to planning the ICF program, as 
well as to understanding current Nova results. The key 
fact that underlies all this work is the stabilization of 
short wavelengths. 


PC A02/MF A01 


414,925 
DE93019157/GAR 
Lawrence Livermore National Lab., CA. 

Lower hybrid counter — drive for edge cur- 


rent density modification in Dill-D. 

M. E. Fenstermacher, W. M. Nevins, M. Porkolab, P. 
T. Bonoli, and R. W. Harvey. Jul 93, 6p UCRL- 3 
113264, CONF-9304112-23 

Contracts W-7405-ENG-48, re? 
Topical conference on radio fr icy power in plas- 
mas (10th), Boston, MA (United tates), 1-3 Apr 1993. 
Sponsored by Department of Energy, Washington, DC. 


Each of the Advanced Tokamak operating modes in 
Dill-D is thought to have a distinctive current density 
profile. So far these modes have only been achieved 
transiently through experiments which ramp the 
plasma current and shape. Extension of these modes 
to steady state requires non-inductive current profile 
control, e.g. with lower hybrid current drive (LHCD). 
Calculations of LHCD have been done for Dill-D using 
the ACCOME and CQL3D codes, showing that counter 
driven current at the plasma edge can cancel some of 
the undesirable edge bootstrap current and potentially 
extend the VH-mode. Results are presented for sce- 
narios using 2.45 GHz LH waves launched from both 
the midplane and off-axis ports. The sensitivity of the 
results to injected power, n(sub e) and T(sub e), and 
launched wave spectrum is also shown. 


414,928 
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414,926 

DE93019399/GAR PC A03/MF A01 
Lawrence Livermore National OM, 

tions in ax . 

|. M. Lansky, and D. D. Ryutov. 20 Jan 93, 20p 
UCRL-CR-113135 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


Axial symmetry is a very desirable property of the 
mirror devices both for fusion and neutron source ap- 
plications. The main obstacle to be circumvented in 
the development of such systems, is the flute instabil- 
ity of axisymmetric mirrors. In recent years there ap- 
peared a number of proposals, devoted to the stabili- 
zation of the flute perturbations in the framework of 
axisymmetric magnetic configurations, which are 
based on the combining of the MHD unstable central 
cell with various types of end-cell stabilizers. In the 
present paper we concentrate ourselves just on this 
scheme, including long solenoid with a uniform field, 
pha ayy with the end stabilizing anchor, intended to 

MHD stability of the system as a whole. The 
Sittractive feature of such a configuration is that it 
allows to exploit finite larmor radius (FLR) effects for 
the stabilization of the flute perturbations. As is well 
known, FLR effects, being strong, stabilize all flute 
modes, except the one with azimuthal number m = 1, 
corresponding to the “rigid” displacement of the 
plasma column (the “‘global” mode). Consequently, in 
the conditions when FLR effects dominate, the anchor 
has to stabilize the “global’ mode only. Bearing in mind 
a favorable influence of FLR effects we, however, 
don't restrict our paper by discussion of only “global” 
mode stability and consider a general case of an arbi- 
trary azimuthal mode. 


414,927 

DE93019617/GAR PC A02/MF A01 
Lawrence Livermore National Lab., CA. 

Novel scheme to handle highly pulsed loads with a 
standard helium refrigerator 

D. S. Slack. 30 Jun 93, 9p UCRL-JC- 112599, CONF- 
930703-26 

Contract W-7405-ENG-48 

International cryogenic engineering conference and 
international cryogenic materials conference, Albu- 
querque, NM (United States), 12-16 Jul 1993. Spon- 
sored by Department of Energy, Washington, DC. 


Helium refrigerator performance degrades rapidly 
when it has to handle a varying or pulsed heat load. A 
novel scheme is presented to handle highly pulsed 4.5 
K cryogenic loads with a standard helium refrigerator 
by isolating it from these pulses. The scheme uses a 
relatively simple arrangement of controi valves, heat 
exchangers, and a storage dewar. Applications include 
pulsed tokamak machines such as TPX (Tokamak 
Physics Experiment) and ITER (international Thermo- 
nuclear Experimental Reactor). For example, the TPX 
(currently in the conceptual design phase in a DoE 
contract) requires an average 4.5 K refrigerator capac- 
ity of about 10 kW; however, pulsed loads caused by 
eddy current and nuclear heating will exceed 100 kW. 
The scheme presented here provides a method for 
handling these pulsed loads. Because of the simple 
and proven nature of the components involved and the 
thermodynamic properties of the helium, the system 
could be implemented for projects such as TPX or 
ITER with little or no development. 


414,928 

DE93040525/GAR PC A05/MF A01 

Los Alamos National Lab., NM. 

Cost reduction study for the LANL KrF laser- 

driven LMF design. 

27 Oct 89, 76p LA- SUB-93- 202, BDM/ABQ-89-0747- 
TR 


Contract W-7405-ENG-36 
Sponsored by Department of Energy, Washington, DC. 


This report is in fulfillment of the deliverable require- 
ments for the optical com ts portions of the 
LANL-KrF Laser-Driven LMF Design Cost Reduction 
Study. This report examines the future cost reductions 
that may accrue through the use of mass production, 
innovative manufacturing techniques, and new materi- 
als. Results are based on data collection and survey of 
optical mt manufacturers, BDM experience, 
and existing cost models. These data provide a good 
representation of current methods and technologies 
from which future estimates can be made. From these 
data, a series of scaling relationships were developed 
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to project future costs for a selected set of technol- 
ogies. The scaling relationships are sensitive to cost 

parameters such as size and surface figure re- 
quirements as well as quantity requirements, produc- 
tion rate, materials, and manuf processes. In 


Sand asia ane dplioed ane aan 
graphical representations of the processes. This 
report provides a useful tool in projecting the costs of 
advanced laser concepts at the component level of 
detail. A mix of the most diverse yet comparable tech- 
nologies was chosen for this study. This yielded a 
useful, yet manageable number of variables to exam- 
ine. The study has resulted in a first-order cost model 
which predicts the relative cost behavior of optical 
components within different variable constraints. 


Isotopes 


414,929 


DE93019832/GAR PC A01/MF A01 
Westinghouse Savannah River Co., Aiken, SC. 
Hydrogen isotope separation experience at the 
Savannah River Site. 

M. W. Lee. 1993, 5p WSRC-MS-93-255, CONF- 
930937-2 

Contract ACO9-89SR 18035 

Course and workshop on tritium technology for fusion 
reactors, Varenna (italy), 6-14 Sep 1993. Sponsored 
by Department of Energy, Washington, DC. 


Savannah River Site (SRS) is a sole producer of tritium 
for US Weapons Program. SRS has built Facilities, de- 
veloped the tritium handling processes, and operated 
safely for the last forty years. Tritium is extracted from 
the irradiated reactor target, purified, mixed with deute- 
rium, and loaded to the booster gas bottle in the 
weapon system for limited lifetime. Tritium is recov- 
ered from the retired bottle and recycled. Newly pro- 
duced tritium is branded into the recycled tritium. One 
of the key process is the hydrogen isotope separation 
that tritium is separated from deuterium and protium. 
Several processes have been used for the hydrogen 
isotope separation at SRS: Thermal Diffusion Column 
(TD), Batch Still (CS), and Batch Chroma- 
tography called Fractional Sorption (FS). TD and CS 
requires straight vertical columns. The overall system 
separation factor depends on the length of the column. 
These are three story building high and difficult to put 
in glove box. FS is a batch process and slow operation. 
An improved continuous chroma' 

called Thermal ayy 

has been 


put ina 

The SR’ purifica processes directly 
qpateahio te the Puuan Past Code Stam of on 
fusion reactor. 


414,930 


PAT-APPL-7-744 747/GAR 
Los Alamos National Lab., NM. 
Process for strontium-82 separation. 

Patent Application. 

R. C. Heaton, D. J. Jamriska, and W. A. Taylor. Filed 
1991, 23p DE93019335 

Contract W-7405-ENG-36 

nt npn ene ag Sy a any oe a li- 


censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 
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Sr ions. Zr, Rb, and ¥radiosotopes can also be recov 
ered with additional steps 
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414,931 


DE93015905/GAR PC A02/MF A01 


wen" 12Zr. 
JL A. ‘ak, and L. K. Egner. 1993, 6p CONF- 
931103-1 
Contract ACO5-840R21400 
Joint MMIJ/TMS international conference on process- 
ing materials for properties, Honolulu, HI! (United 
States), 7-10 Nov by ~3 enepeenen by Department of 
Energy, Washington, DC. 
Power systems that are used to provide electrical 
Sa y “a are designed to optimize conversion of 
to electrical energy and to minimize the 
mass moaned me that must be launched. Only refrac- 
tory metals and their alloys have sufficient long-term 
strength for several years of uninterrupted operation at 
the a required (e.g., > 1200 K). The high 
power and temperatures at which these re- 
actors must operate require the use of liquid-metal 
coolants. The alloy Nb-1 wt % (Nb-1Zr), which exhibits 
excellent corrosion resistance to alkali liquid-metals at 
high temperatures, is being considered for the fuel 
cladding, reactor structural, and heat transport sys- 
tems for current space exploration missions. Useful 
lifetimes of these power systems are limited by creep 
deformation in the reactor core. Nb-1Zr sheet pro- 
cured to American Society for Testing and Materials 
(ASTM) specifications for rector grade and commercial 
grade has been processed by several different cold 
work and annealing treatments to attempt to produce 
the grain structure (size, shape, and distribution of 
sizes) that provides the maximum creep strength of 
this alloy at temperatures from 1250 to 1450 K. The 
effects of grain size, differences in oxygen concentra- 
tions, tungsten concentrations, and electron beam and 
gas tungsten arc weldments on creep strength were 
Studied. Grain size has a large effect on creep strer ath 
at 1450 K but much less of an effect at 1350 K. 
xygen or tungsten concentrations did ont 
affect creep re and the creep strengths of weld- 
— were to, or greater than, those for base 
metal. 


PC A02/MF A01 
Labs., Albuquerque, NM. 
of flow instability with applica- 


Symposium on space nuclear power and propulsion 
(10th), oman 1 NM (United States), 10-14 Jan 
any © petmeeaiens by Department of Energy, Washing- 


. 


A simplified explanation for gas flow instability in paral- 


isconcep 
ounding this issue. Simple illustrative calculations, 
steady-state and transient, using the SAFSIM comput- 


and all gas flow systems with parallel heated channels, 
that the addition of flow resistance to the entrance of a 
channel ites flow instability, and that instabilities 
do not occur instantaneously. 


PC A02/MF A01 
program. Quarterly 


414,933 
DES3019680/GAR 
Los Alamos National Lab., NM. 


Heat source yom 

a 
ess fr 

T.G. . Oct 93, eon 

Contract W-7405-ENG-36 


Sponsored by Department of Energy, Washington, DC. 


This quarterly report describes activities performed in 

of Cassini fueled-clad 

related to the use of (sup 238) 
tope Salina mauled dualtar tee Oikos OF Ge 
cial tions of the US Department of Energy 
(DOE) ey Los Alamos National Laboratory (LANL). 
Most of the activities described are ; the re- 
as the 
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414,934 


PB94-124260/GAR PC A03/MF A01 
Foersvarets Forskningsanstalt, Stockholm (Sweden). 
Huvudavdeining 2. 

— 1989-1992, Nuciear Test-Ban Verifica- 


Hat Johannisson, A. Persson, and M. L. Schyberg. 
May 93, 12p FOA-C-20926-9.1 (2.2) 
See also PB90-111063. 


Contents: Introduction; Nuclear Explosions 1989- 
1992; The Stockholm International Data Center; The 
Hagfors Observatory; Experience from the —— 
Scale Experiment (GSETT-2); and Seismological! 
search. 
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414,935 


DE93018463/GAR 

Los Alamos National Lab., NM. 
Design and performance of a new high accuracy 
combined small sample neutron/gamma detector. 
H. Menlove, D. Davidson, J. Verplancke, P. 
Vermeulen, and H. G. Wagner. 1993, 9p LA-UR-93- 
2670, CONF-930749-26 

Contract W-7405-ENG-36 

Annual meeting of the Institute of Nuclear Materiais 
Management (34th), Scottsdale, AZ (United States), 
18-21 Jul 1993. Sponsored by Department of Energy, 
Washington, DC. 
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This paper describes the design of an optimized com- 
bined neutron and gamma detector installed around a 
measurement well protruding from the floor of a glove 
box. The objective of this design was to achieve an 
overall accuracy for the plutonium element concentra- 
tion in gram-sized samples of plutonium oxide powder 
approaching the (approximately)0.1--0.2% accuracies 
routinely achieved by inspectors’ chemical analysis. 
The efficiency of the clam-shell neutron detector was 
increased and the flat response zone extended in axial 
and radial directions. The sample holder introduced 
from within the glove box was designed to form the 
upper reflector, while two graphite half-shells fitted 
around the thin neck of the high-resolution LEGE de- 
tector replaced the lower plug. The Institute for Refer- 
ence Materials and Measurements (IRMM) in Geel 
prepared special plutonium oxide test samples whose 
plutonium concentration was determined to better 
than 0.05%. During a three week initial performance 
test in July 1992 at ITU Karlsruhe and in long term 
tests, it was established that the target accuracy can 
be achieved provided sufficient care is taken to assure 
the reproducibility of sample bottling and sample posi- 
tioning. The paper presents and discusses the results 
of all test measurements. 


414,936 


DE93018471/GAR PC A01/MF A01 
Los Alamos National Lab., NM. 

Seasonal variations in calorimeter baselines. 

W. A. Sediacek, T. L. Cremers, K. L. Camp, and S. 
S. Hildner. 1993, 3p LA-UR-93-2639, CONF-930749- 
28 

Contract W-7405-ENG-36 

Annual meeting of the Institute of Nuclear Materials 
Management (34th), Scottsdale, AZ (United States), 
18-21 Jul 1993. Sponsored by Department of Energy, 
Washington, DC. 


Calorimetric assay, combined calorimeter measure- 
ment and gamma ray isotopic determination, can be 
the most precise and accurate non destructive assay 
method. However, for small quantities of nuclear mate- 
rial, the error in the calorimeter measurement can be 
quite large. The largest component of error for a calo- 
rimeter measurement of a low wattage item is often 
the error in the measurement of the baseline. The au- 
thors present baseline data going back several years 
for the production calorimeters at the Los Alamos Plu- 
tonium Facility. The baseline data show a remarkable 
seasonal variation that is present in several sizes and 
designs of calorimeter. The authors discuss the possi- 
ble causes of this variation. 





414,937 

DE93018475/GAR 

Los Alamos National Lab., NM. 
Analysis of initial in-plant active neutron multiplici- 
ty measurements. 

N. Ensslin, M. S. Krick, and W. C. Harker. 1993, 7p 
LA-UR-93-2631, CONF-930749-61 

Contract W-7405-ENG-36 

Annual meeting of the Institute of Nuclear Materials 
Management (34th), Scottsdale, AZ (United States), 
18-21 Jul 1993. Sponsored by Department of Energy, 
Washington, DC. 
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This paper analyzes initial in-plant measurements 
made by active neutron multiplicity counting, a new 
technique currently under development for the assay 
of bulk uranium containing kilograms of (sup 235)U. 
The measurements were made at Savannah River and 
Y-12 using active well coincidence counters and proto- 
type multiplicity electronics and software from Los 
Alamos. For one of the sets of highly enriched uranium 
samples measured to data, we improved the assay ac- 
curacy by an order-of-magnitude by adding the multi- 
plicity analysis to the conventional coincidence analy- 
sis. This paper summarizes our results and describes 
areas where further work is needed. 


414,938 

DE93018541/GAR 

Los Alamos National Lab., NM. 
Test results of a new detector system for gamma 
ray isotopic measurements. 

J. E. Malcom, C. A. Bonner, J. R. Hurd, and 1993, 7p 
LA-UR-93-2607, CONF-930749-43 

Contract W-7405-ENG-36 

Annual meeting of the Institute of Nuclear Materials 
Management (34th), Scottsdale, AZ (United States), 
18-21 Jul 1993. Sponsored by Department of Energy, 
Washington, DC. 
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A new type of gamma-ray detector system for isotopic 
measurements has been developed. This new system, 
a “Duo detector” array, consists of two intrinsic ger- 
manium detectors, a planar followed by a coaxial 
mounted on the same axis within a single cryostat as- 
sembly. This configuration allows the isotopic analysis 
system to take advantage of spectral data results that 
are collected simultaneously from different gamma-ray 
energy regimes. Princeton Gamma Tech (PGT) pro- 
duced several prototypes of this Duo detector array 
which were then tested by Rocky Flats personnel until 
the design was optimized. An application for this de- 
tector design is in automated, roboticized NDA sys- 
tems such as those being developed at the Los 
Alamos TA-55 Plutonium Facility. The Duo detector 
design reduces the space necessary for the isotopic 
instrument by a factor of two (only one liquid nitrogen 
dewar is needed), and also reduces the complexity of 
the mechanical systems and controlling software. Data 
will be presented on measurements of nuclear materi- 
al with a Duo detector for a wide variety of matrices. 
Results indicate that the maximum count rate can be 
increased up to 100,000 counts per second yet main- 
taining excellent resolution and energy rate product. 


414,939 
DE93040049/GAR PC AO2/MF A01 
Los Alamos National Lab., NM. 

Reusability of CaF2:Mn TLDS photon irradiations 
at high absorbed-dose levels. 

D. W. Vehar. 1993, 8p SAND-92-2531C, CONF- 
930809-4 

Contract ACO4-76DP00789 

ASTM-EURATOM symposium on reactor dosimetry 
(8th), Vail, CO (United States), 29 Aug - 3 Sep 1993. 
Sponsored by Department of Energy, Washington, DC. 


The effects of high absorbed dose on the reusability of 
CaF(sub 2):Mn_ thermoluminescence dosimeters 
(TLDs) are investigated to determine a recommended 
upper limit on absorbed dose for TLDs that are to be 
reused. This investigation examines degradation in the 
uniformity of response and changes in sensitivity of a 
batch of TLDs when exposed to gamma-radiation 
doses ranging from 1 Gy to 1000 Gy, and confirms ear- 
lier work suggesting that CaF(sub 2):Mn TLDs should 
not be reused in applications where cumulative ab- 
sorbed doses are likely to exceed 100 Gy. 


414,940 


NUREG/CR-6047/GAR PC A03/MF A01 
Omni Tech international, Ltd., Midland, MI. 
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Continuous Spectographic Analysis of Vanadous 
and Vanadic Ions. 

Rept. for 1 Oct 92-30 Apr 93. 

J. V. Bi , R. A. Dutcher, M. S. Fisher, S. Kottle, 
and R. A. Stowe. Oct 93, 25p 

Also available from Supt. of Docs. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC. Div. of 
Regulatory Applications. 


Spectroscopic methods were investigated for the de- 
termination of vanadium ions in aqueous solutions 
arising in the production of vanadium (Il) formate and 
its use in the LOMI (Low Oxidation-state Metal lon) 
process for the chemical decontamination of systems 
in nuclear power plants. In the LOMI process, a dilute 
solution of vanadous formate and picolinic acid is 
used. The vanadous formate reduces metal oxides in 
the scale on the equipment, causing the scale to break 
up and become suspended. The picolinic acid che- 
lates these materials and makes them soluble. During 
the decontamination the progress is followed by analy- 
ses of the metal ions and of the radioactivity. When the 
values stop increasing, the decontamination is termi- 
nated. At present, it cannot be determined if the values 
are no longer changing due to all the scale being re- 
moved or due to the vanadous ion being spent. Infra- 
red and ultraviolet-visible analysis were investigated 
as the means of analyzing for vanadium species. It was 
found that the complex formed by V(Il) with picolinic 
acid could be used for colorimetric analysis for V(I!) in 
the range of 0 0.011 moles/liter, which encompasses 
the concentration range used in the LOMI process. 
The findings will be used to develop an on-line instru- 
ment for continuously monitoring V(II) during decon- 
tamination. 
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DE93017907/GAR PC A01/MF A01 
Westinghouse Electric Corp., Carlsbad, NM. 

pe transportation system - ‘Safer than any 
other’. 

T. R. Ward, and R. Spooner. 1991, 4p DOE/WIPP- 
91-022C, CONF-911107-83 

Contract AC04-86AL31950 

1991 winter meeting of the American Nuclear Society 
(ANS), San Francisco, CA (United States), 10-15 Nov 
1991 —_—- by Department of Energy, Washing- 
ton, DC. 


The Department of Energy (DOE) has developed an 
integrated transportation system to transport transu- 
ranic (TRU) waste from ten widely dispersed ator 
sites to the Waste Isolation Pilot Plant (WIPP). The 
system consists of a Type B container, yh gs de- 
— trailer, a lightweight tractor, the DOE TRANS- 
COM satellite-based vehicle tracking system, and 
uniquely qualified and highly trained drivers. The DOE 
has demonstrated that this system is ready to trans- 
port the TRU waste to the WIPP site efficiently and 
safely. Since the system was put in place in November 
1988, it has been repeatedly upgraded and enhanced 
to incorporate additional safety measures. In June of 
1989, the National Academy of Sciences (NAS) re- 
viewed the transportation system and concluded that 
“the system proposed for transportation of TRU waste 
to WIPP is safer than that a for any other haz- 
ardous material in the United States today and will 
reduce risk to very low levels” (emphasis added). The 
NAS conclusion was made before the DOE imple- 
mented the Enhanced Driver Training Course for carri- 
er drivers. The challenge facing the DOE was to exam- 
ine the transportation system objectively and deter- 
mine what additional improvements could be made to 
further enhance safety. 


414,942 

DE93018673/GAR PC A02/MF A01 
Westinghouse Hanford Co., Richland, WA. 

Uranium hexafluoride packaging tiedown systems 
overview at Portsmouth Gaseous Diffusion Plant, 
Piketon, Ohio. Revision 1. 

D. L. Becker, D. J. Green, and M. R. Lindquist. Jul 
93, 10p WHC-SA-1414-Rev.1, CONF-930749-62- 
Rev.1 

Contract ACO6-87RL10930 

Annual meeting of the Institute of Nuclear Materials 
Management (34th), Scottsdale, AZ (United States), 
18-21 Jul 1993. Sponsored by Department of Energy, 
Washington, DC. 
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The Portsmouth Gaseous Diffusion Plant (PORTS) in 
Piketon, Ohio, is operated by Martin Marietta Energy 
Systems, Inc., through the US Department of Energy- 
Oak Ridge Operations Office (DOE-ORO) for the US 
Department of Energy-Headquarters, Office of Nuclear 
Energy. The PORTS conducts those operations that 
are necessary for the production, packaging, and ship- 
ment of uranium hexafluoride (UF(sub 6)). Uranium 
hexafluoride enriched uranium than 1.0 wt percent 
(sup 235)U shall be packaged in accordance with the 
US Department of Transportation (DOT) regulations of 
Title 49 CFR Parts 173 (Reference 1) and 178 (Refer- 
ence 2), or in US Nuclear Regulatory Commission 
(NRC) or US Department of Energy (DOE) certified 
package designs. Concerns have been expressed re- 
garding the various tiedown methods and condition of 
the trailers being used by some shippers/carriers for 
international transport of the UF(sub 6) cylinders/over- 
packs. Because of the concerns about international 
shipments, the US Department of Energy-Headquar- 
ters (DOE-HQ) Office of Nuclear Energy, through 
DOE-HQ Transportation Management Division, re- 
quested Westinghouse Hanford Company (Westing- 
house Hanford) to review UF(sub 6) packaging tie- 
down and shipping practices used by PORTS, and 
where possible and appropriate, provide recommen- 
dations for enhancing these practices. Consequently, 
a team of two individuals from Westinghouse Hanford 
visited PORTS on March 5 and 6, 1990, for the pur- 
pose of conducting this review. The paper provides a 
brief discussion of the review activities and a summary 
of the resulting findings and recommendations. A de- 
tailed reporting of the is documented in Reference 4. 


414,943 

DE93018938/GAR PC A07/MF A02 

EG and G idaho, Inc., idaho Falls. 

Greater-than-Class C low-level radioactive waste 

transportation regulations and requirements 

oo National Low-Level Waste Management 
ram. 

M. Tyacke, and R. Schmitt. Jul 93, 131p DOE/LLW- 

178 

Contract ACO7-761D01570 

Sponsored by Department of Energy, Washington, DC. 


The purpose of this report is to identify the regulations 
and requirements for transporting greater-than-Class 
C (GTCC) low-level radioactive waste (LLW) and to 
identify planning activities that need to be accom- 
plished in preparation for transporting GTCC LLW. The 
regulations and requirements for transporting hazard- 
ous materials, of which GTCC LLW is included, are 
complex and include several Federal agencies, state 
and local governments, and Indian tribes. This report is 
divided into five sections and three appendices. Sec- 
tion 1 introduces the report. Section 2 identifies and 
discusses the transportation regulations and require- 
ments. The regulations and requirements are divided 
into Federal, state, local government, and Indian tribes 
subsections. This report does not identify the regula- 
tions or requirements of specific state, local govern- 
ment, and Indian tribes, since the storage, treatment, 
and disposal facility locations and transportation 
routes have not been specifically identified. tion 3 
identifies the planning needed to ensure that all trans- 
portation activities are in compliance with the regula- 
tions and requirements. It is divided into (a) transporta- 
tion packaging; (b) transportation operations; (c) 
system safety and risk analysis, (d) route selection; (e) 
emergency preparedness and response; and (f) safe- 
guards and security. This section does not provide 
actual planning since the details of the Department of 
Energy (DOE) GTCC LLW Program have not been fi- 
nalized, e.g., waste characterization and quantity, stor- 
age, treatment and disposal facility locations, and ac- 
ceptance criteria. Sections 4 and 5 provide conclu- 
sions and referenced documents, respectively. 


414,944 
NUREG/CR-5978/GAR PC A10/MF A03 
Sandia National Labs., Albuquerque, NM. 

Source Term Attenuation by Water in the Mark | 
Boiling Water Reactor Drywell. 

D. A. Powers. Sep 93, 214p SAND92-2688 

Also available from Supt. of Docs. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC. Div. of 
Systems Research. 


Mechanistic models of aerosol decontamination by an 
overlying water pool during core debris/concrete inter- 
actions and spray removal of aerosols from a Mark | 
drywell atmosphere are developed. Eighteen uncertain 
features of the pool decontamination model and nine- 
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teen uncertain features of the model for the rate coeffi- 
cient of spray removal of aerosols are identified. 
Ranges for values of parameters that characterize 
these uncertain features of the models are estab- 
lished. Probability density functions for eno 
are assigned according to a of rules 
A py wy we uncertainty analysis of the decontami- 
nation factor produced by water pools 30 and 50 cm 
deep and subcooled 0-70 K is performed. An uncer- 
tainty analysis for the rate constant of spray removal of 
aerosols is done for various water fluxes and decon- 
tamination factors. 


414,945 
N94-15715/3/GAR PC A05/MF A01 
Christopher N Coll., Newport News, VA. 

from Radiations. 


Annual Technical Report, 1 Dec. 1992 - 1 Jun. 1993. 
C. K. Chang, F. F. Badavi, and R. K. Tripathi. 1993, 
91p NAS 1.26:194578, NASA-CR-194578 

Contract NAS1-1286 


This Progress Report covering the period of December 
1, 1992 to June 1, 1993 presents the development of 
an analytical solution to the heavy ion tran: equa- 
tion in terms of Green's function formalism. The math- 
ematical development results are recasted into a 
highly efficient computer code for space applications. 
The efficiency of this algorithm is accomplished by a 
nonperturbative technique of extending the Green's 
function over the solution domain. The code may also 
be applied to accelerator boundary conditions to allow 
code validation in laboratory experiments. Results 
from the isotopic version of the code with 59 isotopes 
present for a single layer target material, for the case 
of an iron beam projectile at 600 MeV/nucleon in 
water is presented. A listing of the single layer isotopic 
version of the code is included. 


Radioactive Wastes & Radioactivity 


414,946 
DE93016513/GAR PC A24/MF A04 
Department of 4 Washington, DC. 
aes aste technology Inter- 
gn ny | Exchange Program. Volume 
2, Appendices: Final trip report, October 17--20, 


1989. 

1989, 567p CONF-8910364-Vol.2, CONF-8903283- 
Summ, /FTR-93016513 

Transuranic waste technology development interna- 
tional technology exchange program conference; 1. 
U.S. Department of Energy (DOE)/Power Reactor and 
Nuclear Fuel Development Corporation of Japan 
(PNC) bilateral coordination meeting on radioactive 
waste management, Mito (Japan); Augusta, GA 
(United States), 17-20 Oct 1989; 7-9 Mar 1989. 

U.S. Sales Only. 


Volume two contains the following appendices: bilater- 
al agreement coordination meeting minutes; US par- 
ticipants’ presentations; Japanese participants’ pres- 
entations; and supplemental technical materials pro- 
vided during exchange. 


414,947 
DE93017472/GAR PC A11/MF A03 
Bilateral planning meeting wiih the Commission 
eral meeting the of 
European Communities (CEC): Organization for 
Economic and Nuclear 
Energy Agency a Radioactive Waste 
Management Committee (Ri ) — Foreign 
March 30-Apel 3, 1992. 


trip report, 

T. Isaacs, W. Danker, and J. Strahl. 4 May 92, 228p 
DOE/FTR-93017472 

Contract ACO6-76RL01830 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


The travelers attended the bilateral planning meeting 
with the CEC to identify and discuss: (1) plans for the 
next OCRWM/CEC bilateral agreement meeting; (2) 
programmatic issues that could potentially benefit 
from collaboration between OCRWM and the CEC; (3) 
which of these issues should be prepared for discus- 
sion at the next bilateral agreement meeting; and (4) 
issues that should be addressed and potentially re- 
solved prior to the next bilateral agreement meeting 
between OCRWM and the CEC. The travelers also at- 
tended the OECD/NEA meeting to: (1) participate in 
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the RWMC review and discussion of recent OECD/ 


tions for each agenda item; (3) describe the major pro- 
grammatic activities and actions in the US 

waste management program since the previous 
RWMC meeting held June 6-7, 1991; and (4) record 
relevant actions on the part of the US program as de- 
veloped through RWMC participant discussions. 


414,948 
vy A02/MF A01 


Weetingheuse 
B. 5 Gibroath Siperaor ang? ogra PP-92-021C, 


CONF-9206164-5 

Contract ACO4-86AL31950 

1992 DOE training accredited program conference, 
Phoenix, AZ (United States), 16-18 Jun 1992. . 


sored by Department of Energy, Washington, DC. 


The Westinghouse Waste Isolation Division (WID) is 
the management and opera contractor (MOC) for 
the Department of Energy's ( "s) Waste Isolation 
Plant (WIPP). and supervisors at DOE facili- 
ties such as the WIPP are required to complete exten- 
sive training. To meet this requirement, WID created a 
self-paced, self-study program known as Management 
and Supervisor Training (MAST). All WID managers 
and supervisors are required to earn certification 
through the MAST program. Selected employees are 
permitted to participate in MAST with prior approval 
from their manager and the Human Resources Manag- 
er. Initial MAST certification requires the completion of 
31 modules. MAST participants check out modules 
and read them when convenient. When they are pre- 
pared, participants take module examinations. To re- 
ceive credit for a given module, participants must 
score at least 80 percent on the examination. Lessons 
learned from the development, implementation, and 
administration are presented in this paper. 


414,949 
DE93018346/GAR 
Los Alamos National Lab., NM. 


PC A02/MF A01 


ATW neutronics: A comparison of one-, two-, and 
calculations. 


three-dimensional 

R. T. Perry, B. Krohn, R. Streetman, and C. L. Lee. 
1993, 6p LA-UR-93-2288, CONF-931 160-13 

Contract W-7405-ENG-36 

American Nuclear iety (ANS) winter meeting, San 
Francisco, CA (United States), 14-19 Nov 1993. Spon- 
sored by Department of Energy, Washington, DC. 


The Los Alamos Accelerator Transmutation of Nuclear 
Waste (ATW) concept consists of four principal sys- 
tems: accelerator, neutron spallation target, blanket, 
and chemical separator. The device is designed to 
transmute actinides and fission products carried in 
heavy water slurries or aqueous solutions. The design 
ls of the device are to transmute the actinide and 
ission product waste from at least two 1000 MW(sub 
e) LWA(sub s), and to produce enough electricity to 
power the accelerator with some excess to sell to local 
power utilities. This means our | is to transmute 80 
kg of technetium and iodine, 600 kg of actinide per 
year. This device is the latest in a series of ATW sys- 
tems that have been studied by Los Alamos National 
Laboratory. Each device has been the object of many 
radiation physics calculations in order to arrive at some 
local optimum in terms of transmutation rates and 
achievable power production. Our basic calculational 
tool is the one-dimensional transport code ONEDANT. 
It is important to know, however, how close our results 
are to those obtainable from a real device. This re- 
quires that two- and three-dimensional calculations be 
made in order to obtain a calculational benchmark. For 
the two- and three-dimensional calculations we use 
the codes TWODANT and MCNP, respectively. This 
paper presents the results of one set of comparisons 
for the ATW device discussed above. 


414,950 

DE93018821/GAR PC A01/MF AO1 
Brookhaven National Lab., Upton, NY. 

Safety aspects of Particle Bed Reactor plutonium 
burner system. 


J. R. Powell, H. ig, and M. Todosow. 1993, 4p 
BNL-49296, CONF-930913-19 

Contract ACO2-76CH00016 

Global ‘93: future nuclear systems - emerging fuel 
cycles and waste ote options, Seattle, WA 
(United States), 12-17 1993. 7 meee by De- 
partment of Energy, Washington, DC. 


An assessment is made of the safety aspects peculiar 
to using the Particle Bed Reactor (PBR) as the burner 
in a plutonium disposal system. It is found that a com- 
bination of the graphitic fuel, high power density possi- 
ble with the PBR and engineered design features re- 
sults in an attractive concept. The high power density 
potentially makes it possible to complete the pk the plutonium 
burning without requiring reprocessing and remanufac- 
turing fuel. This possibility removes two hazardous 
steps from a plutonium burning complex. Finally, two 
backup cooling systems depending on thermo-electric 
converters and heat pipes act as ultimate heat removal 
sinks in the event of accident scenarios which result in 
loss of fuel cooling. 


414,951 

DE93019123/GAR PC A03/MF A01 
Westinghouse Hanford Co., Richland, WA. 
Transmutation of selected fission products in a 
fast reactor. 

D. W. Wootan, and J. V. Nelson. May 93, 11p WHC- 
SA-1765, CONF-930913-22 

Contract ACO6-87RL10930 

Global ‘93: future nuclear systems - emerging fuel 
cycles and waste di options, Seattle, WA 
(United States), 12-17 1993. Sponsored by De- 
partment of Energy, Washington, DC. 


A small fast reactor such as the Fast Flux Test Facility 
can be an effective device for destroying long-lived fis- 
sion products such as (sup 99)Tc and (sup 129)I. 
There are several potential core configuration options 
using both fast and moderated neutron spectra. The 
calculated Doppler reactivity coefficient for (sup 99)Tc 
was 60% of the value for (sup 238)U on a per atom 
basis. Replacing (sup 238)U with (sup 99)Tc in waste 
burn applications has the positive attributes of reduced 
parasitic capture in uranium and enhanced fission 
product destruction, while retaining a substantial 
Doppler effect. A modular liquid metal reactor system 
could support about 8 to 10 comparably sized conven- 
tional light water reactors. 


414,952 

DE93019277/GAR PC A02/MF A01 
Westinghouse Savannah River Co., Aiken, SC. 
Glovebox withdrawals to hermetically sealed can- 


isters. 

J. A. Purcell. Jun 93, 69 WSRC-MS-93-395, CONF- 
930896-5 

Contract ACO9-89SR18035 

Annual conference and equipment exhibit of the Amer- 
ican Glovebox Society (7th), Seattle, WA (United 
States), 16-19 Aug 1993. Sponsored by Department of 
Energy, Washington, DC. 


Since the advent of gloveboxes, bagouts have been 
used to maintain complete containment of materials 
removed from the gloveboxes. In this operation, mate- 
rials are pushed from within the box into a plastic bag 
attached to a bagport and the bag is then sealed and 
cut away from the bag stub which is left on the port. 
Another system uses canisters which are sealed to a 
transfer port on the glovebox. In this system, the canis- 
ter body is sealed to the fixed port while the canister 
cover is sealed to an inward swinging door on the glo- 
vebox in a manner that avoids contaminating outer 
surfaces of either closure. The systems above use 
plastic or elastomer seals to provide short term high 
integrity containment. For long term containment (over 
50 years) of certain materials, use of plastic and elas- 
tomer seals is unsatisfactory. These highly toxic and 
radioactive materials must be transferred directly from 
i loveboxes to metal canisters which must be 
sealed before separation from glovebox containment. 
This paper reviews several concepts which are under 
development. These concepts utilize a sphincter for 
mating the canister to the glovebox and various plans 
are used to seal a closure on the canister while sealed 
to the glovebox. 


414,953 
DE93019769/GAR PC A02/MF A01 
— National Lab., IL. 

New high-level waste —- occas technology for 


rly ae fae 
J. P. Ackerman, and T. R. Johnson. 1993, 7p ANL/ 


CMT/CP-78666, CONF-930913-31 

Contract W-31109-ENG-38 

Global ‘93: future nuclear ——— - emerging fuel 
cycles and waste di | options, Seattle, WA 
(United States), 12-17 1993. Sponsored by De- 
partment of Energy, Washington, DC. 





The pyrochemical electrorefining process for recovery 
of actinides in spent fuel from the Integral Fast Reac- 
tor accumulates fission product wastes as chlorides 
dissolved in molten LiCI-KCI and as metals, some of 
which are in molten cadmium. Pyrochemical process- 
es are being developed to recover uranium and tran- 
suranium elements for return to the reactor, and to 
separate and immobilize fission products in suitable 
waste forms. Solvent cadmium is recycled within the 
process. Electrolyte salt is treated in a series of salt/ 
cadmium extraction steps; it is also returned to the 
process. Salt-borne fission products are concentrated 
on a zeolite bed that is converted to a stable, leach- 
resistant mineral. Rare earth fission products from the 
salt, noble metal fission products, and cladding hulls 
are dispersed in a metal matrix. 


414,954 


DE93040312/GAR PC A05/MF A01 
Westinghouse Hanford Co., Richiand, WA. 

Waste ing and Characterization Facility 
(WSCF). Maintenance Im tation Plan. 

J. L. Bozich. Jul 93, 76p WHC-SP-1009 

Contract ACO6-87RL10930 

Sponsored by Department of Energy, Washington, DC. 


This Maintenance Implementation Plan has been de- 
veloped for maintenance functions associated with the 
Waste Sampling and Characterization Facility (WSCF). 
This plan is developed from the guidelines presented 
by Department of Energy (DOE) Order 4330.4A, Main- 
tenance Management Program (DOE 1990), Chapter 
ll. The objective of this plan is to provide baseline infor- 
mation for establishing and identifying WHC conform- 
ance ——— and policies applicable to implementa- 
tion of DOE order 4330.4A guidelines. In addition, this 
maintenance plan identifies the actions necessary to 
develop a cost-effective and efficient maintenance 
program at WSCF. 


414,955 


DE93040316/GAR PC A03/MF A01 


Westinghouse Hanford Co., Richland, WA. 
Measurement of ferr: 
waste sludges by Fou 
flection methods. 


anides and oxyanions in 
transform infrared re- 


T. V. Rebagay, D. A. Dodd, and D. W. Jeppson. Aug 
93, 12p WHC-SA-1482, CONF-930826-1 

Contract ACO6-87RL10930 

International conference on Fourier transform spec- 
troscopy (9th), Calgary (Canada), 23-27 Aug 1993. 
Sponsored by Department of Energy, Washington, DC. 


Simulated waste sludges with compositions similar to 
some of the actual waste sludges stored in carbon 
steel tanks at the Hanford Site were measured for their 
ferrocyanide and oxyanion contents by Fourier trans- 
form infrared (FT-IR) reflection methods. The results 
indicated the viability of these methods to chemically 
characterize highly radioactive waste sludges. 


414,956 


DE93040322/GAR PC A21/MF A04 
Westinghouse Hanford Co., Richland, WA. 

Hanford Site Waste Storage Tank Information 
Notebook. 

E. |. Husa, R. E. Raymond, R. K. Welty, S. M. Griffith, 
and B. M. Hanlon. Jul 93, 499p WHC-EP-0625 
Contract ACO6-87RL10930 

Sponsored by Department of Energy, Washington, DC. 


This report provides summary data on the radioactive 
waste stored in underground tanks in the 200 East and 
West Areas at the Hanford Site. The summary data 
covers each of the existing 161 Series 100 under- 
ground waste storage tanks (500,000 gallons and 
larger). It also contains information on the design and 
construction of these tanks. The information in this 
report is derived from existing reports that document 
the status of the tanks and their materials. This report 
also contains interior, surface photographs of each of 
the 54 Watch List tanks, which are those tanks identi- 
fied as Priority | Hanford Site Tank Farm Safety Issues 
in accordance with Public Law 101-510, Section 
3137". 


414,957 


DE93040407/GAR PC A03/MF A01 
Westinghouse Hanford Co., Richland, WA. 
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Establishing in situ conditions of Hanford waste 

tanks subjected to the aging effects of thermal 
and creep of concrete. 

L. J. Julyk, M. P. Weis, and A. D. Dyrness. Oct 93, 

12p WHC-SA-1878, CONF-9310102-11 

Contract ACO06-87RL10930 

Energy natural phenomena hazards mitigation confer- 

ence (4th), Atlanta, GA (United States), 19-22 Oct 

—— by Department of Energy, Washing- 

ton, DC. 


Some of the underground reinforced-concrete waste- 
storage tanks at the US Department of Energy’s Han- 
ford Site have been exposed to high temperatures 
(greater than 200(degrees)F) generated by radioactive 
liquid wastes. Establishment of the in situ conditions of 
these tanks is the first step toward their remediation. In 
this environment concrete damage can result in the 
form of mechanical property degradation, increased 
creep response, and cracking from thermal expansion 
and load redistribution. Regression analyses of data 
from tests on Hanford-concrete mix designs conduct- 
ed in the mid-1970’s provided mechanical property 
correlations that are a function of time at temperature. 
Creep compliance functions were developed on the 
bases of literature reviews and limited Hanford Site 
test data. The property-degradation correlations are 
thermal-history dependent because of the irreversible 
nature of the degradation processes. In addition, tests 
were conducted to determine the thermal expansion 
coefficient of the Hanford concrete. This paper dis- 
cusses the implementation of these correlations into a 
nonlinear concrete constitutive subroutine that is 
linked to a general-purpose finite- element computer 
code. The methodology used to treat variable temper- 
ature histories is illustrated. A case s of the Han- 
ford Site’s buried, high-heat, single-shell, waste stor- 
age tank 241-C-106 illustrates the radation history 
predicted over its service life. In addition, this paper 
provides a statistically based discussion of the effects 
of potential batch-to-batch variation of concrete 
strength. It addresses material property uncertainties, 
including the thermal-expansion coefficient. 


414,958 
NUREG/CR-6108/GAR PC A03/MF A01 
California Univ., Berkeley. Coll. of Natural Resources. 
Spherical Diffusion of Tritium from a Point of Re- 
lease in a Uniform Unsaturated Soil: A Determinis- 
— Mibration in an Arid Disposal 
e. 
Technical rept. 
7 : pe W. R. Gardner, and R. K. Schulz. Oct 
, 38p 
Also available from Supt. of Docs. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC. Div. of 
Regulatory Applications. 


The report presents a three-dimensional model for triti- 
um migration in an arid waste disposal site. When tri- 
tiated water is released at a point in a uniform and rela- 
tively dry soil it redistributes in both the liquid and vapor 
phases. The flux density of tritium in each phase is of 
the same order of magnitude however, so tritium redis- 
tribution is modeled as if transfer occurs ‘in parallel’ in 
the liquid and vapor phases. The approach the authors 
describe uses the diffusion equation cast in radial 
(spherical) coordinates and takes into account radio- 
active decay. It permits calculation of radial profiles of 
tritium concentration, within and external to a sphere 
of released solution. They assume the concentration 
within the sphere initially to be uniform. The solution 
also predicts attenuation and rate of advance of the 
maximum of tritium concentration as it advances in the 
soil. With deep disposal in a desert soil, the model pre- 
dicts that tritium migration will be short range, with a 
maximum of a few meters. 


414,959 

NUREG-0837-V 13-N2/GAR PC A11/MF A03 
Nuclear Regulatory Commission, King of Prussia, PA. 
Region |. 

NRC TLD Direct Radiation Monitoring Network. 
Progress Report, April-June 1993. 

Quarterly rept. 

R. Struckmeyer, and N. McNamara. Aug 93, 230p 
Also available from Supt. of Docs. See also NUREG- 
0837-V13-N1. 


The report provides the status and results of the NRC 
Thermoluminescent Dosimeter (TLD) Direct Radiation 
Monitoring Network. It presents the radiation levels 
measured in the vicinity of NRC licensed facilities 
throughout the country for the second quarter of 1993. 


414,963 


414,960 


NUREG-1444/GAR PC A08/MF A02 
Nuclear Regulatory Commission, Washington, DC. 
Div. of Low-Level Waste Management and Decommis- 


sioning. 
Site Management Pian. 
D. N. Fauver, J. H. Austin, T. C. Johnson, M. F. 


Rept. for 1990-1994. 
Weber, and F. P. Cardile. Oct 93, 170p 
Also available from Supt. of Docs. 


The Nuclear Regulatory Commission (NRC) staff has 
identified 48 sites contaminated with radioactive mate- 
rial that require special attention to ensure timely de- 
commissioning. While none of these sites represent an 
immediate threat to public health and safety, they have 
contamination that exceeds existing NRC criteria for 
unrestricted use. All of these sites require some 
degree of remediation, and several involve regulatory 
issues that must be addressed by the Commission 
before they can be released for unrestricted use and 
the applicable licenses terminated. The report con- 
tains the NRC staff's strategy for addressing the tech- 
nical, legal, and policy issues affecting the timely de- 
commissioning of the 48 sites and describes the status 
of decommissioning activities at the sites. 


414,961 


PAT-APPL-7-744 746/GAR PC NO3/MF A04 
Bettis Atomic Power Lab., West Mifflin, PA. 

Fail-safe st rack for fuel rod assemblies. 
Patent Application. 

D. R. Lewis. Filed 1991, 17p DE93019336 

Contract AC11-76PN00014 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


This report discusses a fail-safe storage rack which is 
provided for interim storage of spent but radioactive 
nuclear fuel rod assemblies. The rack consists of a 
checkerboard array of substantially square, elongate 
receiving tubes fully enclosed by a double walled con- 
tainer, the outer wall of which is imperforate for liquid 
containment and the inner wall of which is provided 
with perforations for admitting moderator liquid flow to 
the elongate receiving tubes, the liquid serving to take 
up waste heat from the stored nuclear assemblies and 
dissipate same to the ambient liquid reservoir. A perfo- 
rated cover sealing the rack facilitates cooling liquid 
entry and dissipation. 


414,962 


PB94-119419/GAR PC A06/MF A02 

Federal Communications Commission, Washington, 

DC. Office of weg Communications. . 

Radioactive Waste Repository : Synop- 
ymposium. Held in September 1991. 

1992, 1 ISBN-0-309-04691-2 

Contract DE-AC01-89DP48070 

Library of Congress catalog card no. 92-80363. Spon- 

sored by Department of Energy, Washington, DC. 


The Board on Radioactive Waste Management 
(BRW\) of the National Research Council convened a 
symposium in September 1990 while the U.S. Environ- 
mental Protection Agency (EPA) was in the process of 
reviewing ‘Environmental Standards for the Manage- 
ment and Disposal of Spent Nuclear Fuel, High-Level 
and Transuranic Radioactive Waste’ (the Standard). 
The BRWM wanted to hear views on regulation and 
licensing issues from a broad spectrum of the radioac- 
tive waste community in a neutral forum. The entities 
that comprise the radioactive waste community -- gov- 
ernment agencies, public interest groups, research 
groups, international organizations, and advisory 
bodies -- were invited to the symposium to examine 
the status of radioactive waste repository licensing re- 
quirements. 
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DE93011289/GAR 
Oak Ridge National Lab., TN. 
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Meeting for the Modular 

Gas-Cooled Reactor Corrosion, et Dis- 
tribution irradiation Experiment Product 
Transport Program in France. Foreign trip report, 
March 26, 1992--April 5, 1992. 
O. F. Kimball. 22 Apr 92, 33p ORNL/FTR-4228 
Contract ACO5-840R21400 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


The COMEDIE loop is an ineering-scale experi- 
mental loop that will be operated in the SILOE reactor 
pool at CENG to obtain an a data base that 
can be used to validate MHTGR fission product trans- 
port codes. Testing will be done under representative 
MHTGR conditions with representative components. 
Designed-to-fail (DTF) fuel particles, under irradiation, 
will release fission products that will be transported 
and distributed through the fuel block, a graphite block 
representing the lower — element, and a gas/ 
gas heat exchanger repr: the metallic surfaces 
fr the primary circuit of an MHT R. A depressurization 
section in the loop produces blowdowns simulating 
possible depressurization events. The primary purpose 
of this visit to the CENG was to review the technical 
and programmatic issues associated with French 
safety authorities’ concerns about the COMEDIE loop 
that have caused several months’ delay in starting the 
first irradiation test. A purpose was to com- 
plete preparations for the start of this test, now expect- 
ed to be in June or August 1992. (ERA citation 
18:023448) 


414,964 

DE93013691/GAR PC A02/MF A01 
Westinghouse Savannah River Co., Aiken, SC. 
Flowtran assessment for predicting flow instabil- 


ity. 

K. L. Barbour, and P. K. Paul. 1993, 10p WSRC-MS- 
93-137, CONF-931 160-1 

Contract ACO9-89SR 18035 

American Nuclear Society (ANS) winter meeting, San 
Francisco, CA (United States), 14-19 Nov 1993. Spon- 
sored by Department of Energy, Washington, DC. 


FLOWTRAN is a thermal-hydraulic assembly code for 
simulating Savannah River Site (SRS) reactor assem- 


blies and —— flow instability. Reactor power and 


flow transient is critical in determining safe 
— limits at which a reactor could be shut down 

without damage to the fuel assemblies. FLOWTRAN 
models an individual assembly's thermal-hydraulic be- 
havior and can determine the operating power limit to 
avoid flow instability when the flow regime through the 
assembly is single-phase. Tests were conducted at 
Columbia University in 1988--89 with downward flow 
through single tubes to examine fluid flow instability. 
FLOWTRAN cannot predict actual flow instability be- 
cause it cannot model two-phase flow. FLOWTRAN 
modelied the heated tubes to predict Onset of Signifi- 
cant Voiding (OSV) using the Saha-Zuber’s correlation 
modified for SRS reactors; data analyses for the Co- 
lumbia tests showed that the modified correlation OSV 
is a conservative predictor for downward flow instabil- 


ity. 


414,965 
DE93014424/GAR PC A03/MF A01 
Los Alamos NationalLab., NM. 

One-dimensional TRAC calculations of a pump-trip 
scram for the PIUS 600 advanced reactor . 
J. L. Steiner, J. F. Lime, J. S. Elson, H. J. St . 
and B. E. Boyack. 1993, 16p LA-UR-93-1676, CONF- 
931160-3 

Contract W-7405-ENG-36 

American Nuclear Society (ANS) winter meeting, San 
Francisco, CA (United States), 14-19 Nov 1993. Spon- 
sored by Department of Energy, Washington, DC. 


One dimensional TRAC transient calculations of the 
process inherent ultimate safety (PIUS) advanced re- 
actor design were performed for a pump-trip SCRAM. 
The TRAC calculations showed that the reactor power 
a gy and shutdown were in qualitative agreement 

the one-dimensional analyses presented in the 
PIUS Preliminary Safety niente it (PSID) 
submitted by Asea Brown Boveri (ABB) to the US Nu- 
clear R tory Commission for preapplication safety 
review. PSID analyses were performed with the 
ABB-developed RIGEL code. The TRAC-calculated 
phenomena and trends were also similar to those cal- 
culated with another PIUS model, the 
Brookhaven National Labora developed PIPA 
code. A TRAC pump-trip SCRAM transient has also 
been calculated with a TRAC model containing a multi- 
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dimensional representation of the PIUS intemal flow 
structures and core region. The results obtained using 
the TRAC fully one-dimensional PIUS model are com- 
pared to the RIGEL, PIPA, and TRAC multi-dimension- 
al results. 


414,966 
DE93018902/GAR PC A07/MF A02 
Oak Ridge National Lab., TN. 

System analysis model for the High Flux 
Isotope Reactor (HFIRSYS Version 1). 

M. C. Sozer. Apr 92, 128p ORNL/TM-11611 

Contract AC05-840R21400 

Sponsored by Department of Energy, Washington, DC. 


A_ system transient analysis computer model 
(HFIRSYS) has been developed for analysis of small 
break loss of coolant accidents (LOCA) and operation- 
al transients. The computer model is based on the Ad- 
vanced Continuous Simulation Language (ACSL) that 
produces the FORTRAN code automatically and that 
provides integration routines such as the Gear's stiff 
algorithm as well as enabling users with numerous 
practical —~ for Souls ane onal Eigen values, and provid- 


oa aphics capabilities, etc. The 
HFIRSY caieaee Ay - is structured in the form of 


the Modular a (MMS) code. Compo- 
nent modules from MMS and in-house developed 
modules were both used to configure HFIRSYS. A de- 
scription of the High Flux Isotope Reactor, theoretical 
bases for the modeled its of the system, and 
the verification and validation efforts are reported. The 
computer model performs satisfactorily including 
cases in which effects of structural elasticity on the 
system pressure is significant; however, its capabilities 
are limited to single phase flow. Because of the modu- 
lar structure, the new component models from the 
Modular Modeling System can easily be added to 
HFIRSYS for analyzing their effects on system's be- 
havior. The computer model is a versatile tool for 
studying various system transients. The intent of this 
report is not to be a users manual, but to provide theo- 
retical bases and basic information about the comput- 
er model and the reactor. 


414,96. 

0£$3018989/GAR 

EG and G Idaho, Inc., idaho Falls. 
RELAP5S/MOD3 AP600 probiems. 

R. A. Riemke. 1993, 8p EGG-M-93147, CONF- 
930778-6 

Contract ACO7-761D01570 

1993 RELAP-5 international users meeting, Boston, 
MA (United States), 6-9 Jul 1993. Sponsored by De- 
partment of Energy, Washington, DC. 


RELAP5/MODS is a reactor systems anai in sete 
that has been developed jointly by the US Nuclear 
Regulatory Commission (USNRC) and a consortium 
consisting of several of the countries and domestic or- 
—_ that were members of the International 

Assessment and Applications Program (ICAP). 
The code is currently — used to simulate transients 
for the next generation of advanced light water reac- 
tors (ALWR’s). One particular reactor design is the 
Westinghouse AP600 pressurized water reactor 
(PWR), which consists of two hot legs and four cold 
legs as well as passive —— core cooling (ECC) 
systems. Initial calculations with RELAP5/MODS indi- 
cated that the code was not as robust as RELAPS/ 
MOD2.5 with regard to AP600 calculations. Recent 
modifications in the areas of condensation wall heat 
transfer, interfacial heat transfer in the presence of 
noncondensibles, — flow interfacial heat transfer, 
and time smoothing of both interfacial drag and interfa- 
cial heat transfer have improved the robustness, al- 
though more reliability is needed. 


PC A02/MF A01 


414,968 
DE93018991/GAR PC A02/MF A01 
Argonne National Lab., iL. 

Hydrodynamic effect in a tank containing two liq- 


uids. 

Y. Tang. 1993, 7p ANL/RE/CP-78652, CONF- 
930803-17 

Contract W-31109-ENG-38 

Biennial conference for the International Association 
for Structural Mechanics in Reactor Technology 
(SMIRT 12) (12th), Stuttgart (Germany), 16-26 Aug 
Leng Sponsored by Department of Energy, Washing- 
ton, ; 


Liquid Metal Reactor (LMR) research based on the !n- 
tegral Fast Reactor (IFR) it is currently under- 
way at Argonne National Laboratory (ANL). One of the 


key features in the IFR concept is the closed fissile 
self-sufficient fuel cycle using pyrometallurgical proc- 
essing and injection-casting to refabricate recycled 
fuels (Burris et al. 1987). The pyrometailurgical proc- 
ess is carried out primarily in a tank called the electror- 
efiner which contains two liquids with different mass 
densities. This tank should be properly designed to 
survive the earthquake to which it may be subjected; 
therefore, it is important to understand the hydrody- 
namic seduced in the tank during the seismic event in 
order to compute the corresponding stresses accu- 
rately. This paper deals with the hydrodynamic re- 
sponse of the electrorefiner to a given design earth- 
quake. Both analytical and numerical (FEM) methods 
are employed in the analysis. The tank is assumed to 
be rigid, and the response is considered to be linear. 


414,969 
DE93018992/GAR 
Argonne Nationai Lab., IL. 
Analyses of fluid-structure interaction and struc- 
tural response of reactor vessels to a postulated 
accident. 


C. Y. Wang. 1993, 7p ANL/RE/CP-78655, CONF- 
930803-18 

Contract W-31109-ENG-38 

Biennial conference for the International Association 
for Structural Mechanics in Reactor Technology 
(SMIRT 12) (12th), Stuttgart (Germany), 16-26 Aug 
ee by Department of Energy, Washing- 
ton, 


This paper describes fluid-structure-interaction and 
structure response analyses of a reactor vessel sub- 
jected to loadings associated with postulated acci- 
dents, using the improved hybrid Lagrangian-Eulerian 
code ALICE-li. The objective of the present analyses is 
to study the cover response and potential for missile 
generation in response to a fuel-coolant interaction in 
the core region. Three calculations were performed 
using the cover weight as a parameter. To study the 
effect of the cavity water outside the reactor vessel, 
vessel response calculations for both wet- and dry- 
cavity designs are compared. Results indicate that for 
all cases studied and for the design parameters as- 
sumed, the calculated cover displacements are all 
smaller than the bolts’ ultimate displacement and no 
missile generation of the closure head is predicted. 
Also, solutions reveal that the cavity water of the wet- 
cavity design plays an important role of restraining the 
downward displacement of the bottom head. Based on 
these studies, the analyses predict that the structure 
integrity is maintained throughout the postulated acci- 
dent for the wet-cavity design. 


PC A02/MF A01 


414,970 

DE93018997/GAR 

EG andG a. Inc., Idaho Fails. 

Operating e of natural! circulation core 
in boiling water reactors. 

C. Kullberg, K. Jones, and C. Heath. 1993, 13p EGG- 

M-93070, CONF-931121-15 

Contract ACO7-761D01570 

Annual winter meeting of the American Society of Me- 

chanical Engineers, New Orleans, LA (United States), 

28 Nov - 3 Dec 1993. Sponsored by Department of 

Energy, Washington, DC. 


General Electric (GE) has proposed an advanced boil- 
a reactor, the Simplified Boiling Water Reactor 
SBWR), which will utilize passive, gravity-driven safety 
systems for emergency core coolant injection. The 
SBWR design includes no recirculation loops or recir- 
culation pumps. Therefore the SBWR will operate in a 
natural circulation (NC) mode at full power conditions. 
This design poses some concerns relative to stability 
during startup, shutdown, and at power conditions. As 
a consequence, the NRC has directed personnel at 
several national labs to help investigate SBWR stabili- 
ty issues. This paper will focus on some of the prelimi- 
nary findings made at the INEL. Because of the broad 
range of stability issues this paper will mainly focus on 
potential geysering instabilities during startup. The two 
NC designs examined in detail are the US Humboldt 
Bay Unit 3 BWR-1 plant and Dodewaard pliant in the 
Netherlands. The objective of this paper will be to 
review operating experience of these two plants and 
evaluate their relevance to planned SBWR operational 
procedures. For completeness, experimental work 
with early natural circulation GE test facilities will also 
be briefly discussed. 


PC A03/MF A01 


414,971 


DE93019002/GAR PC A02/MF A01 





Argonne National Lab., IL. 

Structural failure analysis of reactor vessels due 
to molten core debris. 

P. A. Pfeiffer. 1993, 7p ANL/RE/CP-78654, CONF- 
930803-15 

Contract W-31109-ENG-38 

Biennial conference for the International Association 
for Structural Mechanics in Reactor Technology 
(SMIRT 12) (12th), Stuttgart (Germany), 16-26 Aug 
—— by Department of Energy, Washing- 
ton, DC. 


Maintaining structural integrity of the reactor vessel 
during a postulated core melt accident is an important 
safety consideration in the design of the vessel. This 
paper addresses the failure predictions of the vessel 
due to thermal and pressure loadings from the molten 
core debris depositing on the lower head of the vessel. 
Different loading combinations were considered based 
on a wet or dry cavity and pressurization of the vessel 
based on operating pressure or atmospheric (pipe 
break). The analyses considered both short term (min- 
utes) and long term (days) failure modes. Short term 
failure modes include creep at elevated temperatures 
and plastic instabilities of the structure. Long term fail- 
ure modes are caused by creep rupture that lead to 
plastic instability of the structure. The analyses predict 
the reactor vessel will remain intact after the core melt 
has deposited on the lower vessel head. 


414,972 
DE93019022/GAR 
Argonne National Lab., IL. 
Seismic response of a base-isolated building with 
high damping, low shear modulus elastomeric 
bearings. 

C. Y. Wang, Y. W. Chang, R. F. Kulak, R. W. 
Seidensticker, and T. Kuroda. 1993, 7p ANL/RE/CP- 
78807, CONF-930803-19 

Contract W-31109-ENG-38 

Biennial conference for the International Association 
for Structural Mechanics in Reactor Technology 
(SMIRT 12) (12th), Stuttgart (Germany), 16-26 Aug 
eo by Department of Energy, Washing- 
ton, . 


This paper deals with an investigation of seismic re- 
sponses of a base-isolated building subjected to actual 
earthquakes. The isolation system consists of six 
medium shape factor, high damping, low shear modu- 
lus bearings designed by ANL and manufactured in the 
United Kingdom. The objective is two-fold: (1) to study 
the effectiveness of the isolated ——— through re- 
sponses of the test building under actual earthquakes, 
and (2) to validate the 3-D SISEC (Seismic Isolation 
System Evaluation Code) program. Results obtained 
from the earthquake observations indicate that the ad- 
vantage of the base-isolation system in mitigating the 
acceleration of the superstructure is very pronounced. 
For earthquakes (number sign)42 and (number 
—< the accelerations at the roof level of the isolat- 
building are only 20% to 30% of the ordinary build- 
ing accelerations. Also, for both ordinary and base-iso- 
lated buildings the computed accelerations agree rea- 
sonably well with those recorded. 


PC A02/MF A01 


414,973 

DE93019280/GAR PC A0Q4/MF A01 
Westi se Savannah River Co., Aiken, SC. 
GAM-HEAT: A computer code to compute heat 
transfer in x enclosures. Revision 1. 

R. E. Cooper, J. R. Taylor, A. L. Kielpinski, and J. L. 
Steimke. Feb 91, 52p WSRC-TR-91-372-Rev.1 
Contract ACO9-89SR18035 

Sponsored by Department of Energy, Washington, DC. 


The GAM-HEAT code was developed for heat transfer 
analyses associated with postulated Double Ended 
Guillotine Break Loss Of Coolant Accidents (DEGB 
LOCA) resulting in a drained reactor vessel. In these 
analyses the gamma radiation resuiting from fission 
product decay constitutes the primary source of 
—— a function of time. This energy is deposited 
into the various reactor components and is re- radiated 
as thermal energy. The code accounts for ail radiant 
heat exchanges within and leaving the reactor encio- 
sure. The SRS reactors constitute complex radiant ex- 
change enclosures since there are many assemblies 
of various types within the primary enclosure and most 
of the assemblies themselves constitute enclosures. 
GAM-HEAT accounts for this complexity by process- 
ing externally generated view factors and connectivity 
matrices, and also accounts for convective, conduc- 
tive, and advective heat exchanges. The code is appli- 
cable for many situations involving heat exchange be- 
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tween surfaces within a radiatively passive medium. 
The GAM-HEAT code has been exercised extensively 
for computing transient temperatures in SRS reactors 
with specific charges and control components. Results 
from these computations have been used to establish 
the need for and to evaluate hardware modifications 
designed to mitigate results of postulated accident 
scenarios, and to assist in the specification of safe re- 
actor operating power limits. The code utilizes temper- 
ature dependence on material properties. The efficien- 
cy of the code has been enhanced by the use of an 
iterative equation solver. Verification of the code to 
date consists of comparisons with parallel efforts at 
Los Alamos National Laboratory and with similar ef- 
forts at ese use Science and Technology Center 
in Pittsburgh, PA, and benchmarked using problems 
with known analytical or iterated solutions. All compari- 
sons and tests yield results that indicate the GAM- 
HEAT code performs as intended. 


414,974 

DE93019356/GAR PC A07/MF A02 
Westinghouse Savannah River Co., Aiken, SC. 

New eye reactor thermal-hydraulics devel- 
opment Low- flow and natural circulation 
— ‘s single heated annulus conducted at 


M. Ahmad. 24 Sep 91, 132p NPR-DEV-91-362 
Contract ACO9-89SR18035 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


A series of experiments with upflow coolant in a single 
annulus were conducted in the Heat Transfer Lab at 
SRL/WSRC. The objective of these experiments was 
to obtain data at low flow and natural circulation condi- 
tions in order to study the thermal hydraulic character- 
istics of a single heated annulus loop under decay 
power conditions. These experiments provided the 
first data set specific to the natural decay heat regime 
for the NPR-HWR. The data were used to benchmark 
the system code RELAPS5. Results of the comparison 
between the experimental data and predictions are 
provided in a separate report. The data may also be 
used to benchmark FLOWTRAN-TF under decay 
power conditions. 


414,975 

DE93019436/GAR PC A01/MF A014 
Sandia National Labs., Albuquerque, NM. 

integrated Fuel-Coolant interaction code: Assess- 
ment of stand-alone version 6.0. 

F. J. Davis. 1993, 3p SAND-93-1872C, CONF- 
931079-2 

Contract ACO04-76DP00789 

Water reactor safety information meeting (20th), Be- 
thesda, MD (United States), 20-23 Oct 1993. Spon- 
sored by Department of Energy, Washington, DC. 


Short communication. 


414,9 

0£$3019478/GAR PC A03/MF A01 
Westinghouse Savannah River Co., Aiken, SC. 
Review of vapor explosion information pertinent 
to the SRS reactors. 

M. L. Hyder, and D. K. Allison. Apr 92, 37p WSRC- 
RP-92-426 

Contract ACO9-89SR18035 

Sponsored by Department of Energy, Washington, DC. 


Vapor explosions are explosive events resulting from 
the mixing of two liquids, one of which is heated to a 
temperature well above the boiling point of the second. 
Under some circumstances mixing of the liquids can 
boil part of the lower boiling liquid so quickly that the 
expanding vapor ates a strong pressure wave 
and aun If the lower boiling liquid is water, as is 
frequently the case, the event is called a “steam ex- 
plosion”. Analyses in support of the K-Reactor Prob- 
abilistic Risk Assessment have shown that steam ex- 
plosions generated by the interaction of molten reactor 
fuel with water contribute significantly to the risk of re- 
actor operation at the SRS. This calculated risk incor- 
porates a conservative treatment of the uncertainties 
associated with such explosions. Study of steam ex- 
plosions involving molten reactor materials has been 
included in the Severe Accident Analysis Program 
(SAAP) in order to obtain a better evaluation of their 
importance, and, if possible, to find ways to avoid 
them. This paper presents a brief review and summary 
of steam explosion experience from literature ac- 
counts, along with the results of experimental stuaies 
from the SAAP. It concludes with an evaluation of cur- 
rent — and suggestions for future develop- 
ment. 71 


414,980 


414,977 


DE93019543/GAR PC A02/MF A01 
Argonne National Lab., IL. 

Pressurization of a compartment due to the rup- 
ture of coolant piping. 

C. A. Kot, and B. J. Hsieh. Jan 93, 7p ANL/RE/CP- 
77119, CONF-930803-28 

Contract W-31109-ENG-38 

Biennial conference for the International Association 
for Structural Mechanics in Reactor Technology 
(SMIRT 12) (12th), Stuttgart (Germany), 16-26 Aug 
— by Department of Energy, Washing- 
ton 


The pressurization and venting of enclosed compart- 
ments due to the accidental rupture of coolant piping is 
a safety problem common to many nuclear facilities. 
The processes associated with such an accident are 
very complex, involving, in — transient multi- 
phase flows, interactions and mixing between the in- 
coming flows and the gases in the compartment, and 
heat transfer with the surroundings. Since pipe rupture 
is associated with many phenomenological uncertain- 
ties, elaborate 3-D thermal-hydraulic modeling and ex- 
tensive calculational efforts are not warranted for 
many design applications. It is then more appropriate 
to rely. on simplified, global analysis approaches which 
can provide reasonably conservative estimates of the 
structural loads and flow processes, and which can 
readily be used in parameter/design studies. The ob- 
jective of this paper is to present such an approach. 


414,978 


DE93019570/GAR PC A02/MF A01 
Argonne National Lab., IL. 
Scram reliability under seismic conditions at the 


= 
lans, C. Y. ny ee D. J. Hill. 1993, 9p 
ANLY A/CP-77458, CONF-930803-27 

Contract W-31109-ENG-38 

Biennial conference for the International Association 
for Structural Mechanics in Reactor Tech 
(SMIRT 12) (12th), Stuttgart (Germany), 16-26 Aug 
—— by Department of Energy, Washing- 
ton, DC. 


A Probabilistic Risk Assessment of the Experimental 
Breeder Reactor |! has recently been completed. Seis- 
mic events are among the external initiating events in- 
cluded in the assessment. As part of the seismic PRA 
a detailed study has been performed of the ability to 
shutdown the reactor under seismic conditions. A 
comprehensive finite element model of the EBR-II 
control rod drive system has been used to analyze the 
control rod system response when subjected to input 
seismic accelerators. The results indicate the control 
rod drive system has a high seismic capacity. The esti- 
mated seismic fragility for the overall reactor shutdown 
system is dominated by the primary tank failure. 


414,979 


DE93019571/GAR PC A02/MF A01 
Argonne National Lab., iL. 
SWAAWN-LT: The long-term, sodium/water reaction 
analysis method code. 

Y. W. Shin, H. H. Chung, A. H. Wiedermann, and H. 
Tanabe. Jan 93, 8p ANL/RE/CP-76971, CONF- 
930803-26 

Contract W-31109-ENG-38 

Biennial conference for the International Association 
for Structural Mechanics in Reactor Technology 
(SMIRT 12) (12th), Stuttgart (Germany), 16-26 Aug 
ee by Department of Energy, Washing- 
ton, DC. 


The SWAAN-LT Code, developed for analysis of long- 
term effects of sodium/water reactions, is discussed. 
The theoretical formulation of the code is described, 
including the introduction of system matrices for ease 
of computer programming as a general system code. 
Also, some typical results of the code predictions for 
available large scale tests are presented. Test data for 
the steam generator design with the cover-gas feature 
and without the cover-gas feature are available and 
analyzed. The capabilities and limitations of the code 
are then discussed in light of the comparison between 
the code prediction and the test data. 


414,980 


DE93019761/GAR PC A01/MF A01 
Argonne National Lab., idaho Falls, ID. 
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integral Fast Reactor: A future source of nuclear 


R. Southon. 1993, 5p ANL/IFR/CP-80233, CONF- 
9309139-6 

Contract W-31109-ENG-38 

American Society for Quality Control (ASQC) national 
energy and environmental annual conference (20th), 
indian Wells, CA (United States), 19-22 Sep 1993. 
Sponsored by Department of Energy, Washington, DC. 


Argonne National Laboratory is developing a reactor 
concept that would be an important part of the worlds 
energy future. This report discusses the Integral Fast 
Reactor (IFR) concept which provides signi it im- 
provements over current generation reactors in reac- 
tor safety, plant complexity, nuclear proliferation, and 
waste generation. Two major facilities, a reactor and a 
fuel cycle facility, make up the IFR concept. The reac- 
tor uses fast neutrons and metal fuel in a sodium cool- 
ant at atmospheric pressure that relies on laws of 
physics to keep it oon The fuel cycle facility is a hot 
cell using remote handling techniques for fabricating 
reactor fuel. The fuel feed stock includes spent fuel 
from the reactor, and potentially, spent light water re- 
actor fuel and plutonium from weapons. This paper 
discusses the unique features of the IFR concept and 
the differences the quality assurance program has 
from current commercial practices. The IFR concept 
provides an opportunity to design a quality assurance 
program that makes use of the best contemporary 
ideas on management and quality. 


414,981 
DE93040202/GAR = A04/MF A01 
Sandia National Labs., — py 

Calculation and and application of + risk 


eee nuclear facilities. 

D. Wyss. Jun 93, 55p SAND-92-1827 
Contract ACO04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


For several years the commercial nuclear power indus- 
try has used quantitative risk goals as a tool for meas- 
uring the societal risks posed by various reactor facili- 
ties. In 1990, the United States it of Energy 
(DOE), Office of New Production Reactors, specified 
that new production reactor (NPR) facilities will “have 
a level of safety assurance that meets or exceeds that 
afforded the public by modern commercial nuclear 
power plants”. To support this policy, Sandia National 
Laboratories undertook a study of the numerous exist- 
ing and proposed quantitative risk goals for reactor fa- 
cilities. Although the NPR program has recently been 
deferred, the insights and recommendations that have 
emerged from the Sandia study are believed to be of 
general validity and interest because they can be used 
to provide insight and guidance in the appropriate use 
of risk-based goals for many types of nuclear facilities. 
Se eee See goals cur- 
used by the US Nuclear Regulatory 
(NR ), their scope, their assumptions, and how the 
risk calculations they specify are typically done. The 
report also demonstrates that the quantitative risk 
values calculated for two ' similar risk goals 
may vary widely based on the calculational assump- 
tions used. It then makes specific recommendations 
regarding the formulation and calculation of risk goals 
for new nuclear facility that will make the 
quantitative risk values ited for them most di- 
rectly ——— to those currently calculated under 
oe NRC guidance for commercial nuclear power 
nts 


414,982 

DE93040233/GAR PC A03/MF A01 

Ar ne National Lab., IL. 

Cc safety evaluation of the fuel cycle facili- 
electrorefiner 


. M. Lell, R. D. Mariani, E. K. Fujita, R. W. 
and R. B. Turski. 1993, 20p ANL/FC/CP-79115, 
CONF-930907-10 
Contract W-31109-ENG-38 
ANS topical —- physics and methods in criti- 
cality safety, N le, TN (United States), 19-23 Sep 
1993. eee by by Department of Energy, Washing- 


ton, DC 


The integral Fast Reactor (IFR) being developed by Ar- 
gonne National Laboratory (ANL) combines the advan- 
tages of metal-fueled, liquid-metal cooled reactors and 
a closed-loop fuel cycle. Some of the primary advan- 
tages are passive safety for the reactor and resistance 
to diversion for the heavy metal in the fuel cycle. in 
addition, the IFR pyroprocess recycles all the long- 


210 VOL. 94, No. 5 


processing metallic fuel, rather than metal oxide fuel, 
and from a spent fuel in batch oper- 
ations. in particular, criticality analysis employed a 
mechanistic approach as opposed to a probabilistic 
one. A probabilistic approach was unsuitable because 
of a lack of operational experience with some of the 
processes, ri the estimation of accident event 
Fisk factors difficult. The criticality analysis also incor- 
porated the uncertainties in heavy metal content at- 
tending the process items by defining normal oper- 
ations envelopes (NOES) for key process parameters. 
The goal was to show that reasonable process uncer- 
tainties would be demonstrably safe toward criticality 
for continuous batch operations provided the =< 
ess parameters stayed within their NOES. 
quently the NOEs became the point of departure for 
accident events in the criticality analysis. 


414,983 
DE93040384/GAR PC A04/MF A01 
Argonne National Lab., iL. 

characteristics of one low shear 


modulus-high damping seismic tion 

Y. W. Chang, and R. W. Seidensticker. Jun 93, 72p 
ANL/RE-93/7 

Contract W-31109-ENG-38 

Sponsored by Department of Energy, Washington, DC. 


Bridgestone Company of Japan is one of the leading 
seismic bearing manufacturers in the world. Their 
bearings have very good performance records. It ap- 
pears that Bri tone’s high damping bearings are 
made of a biend of filled natural and synthetic rubbers 
with fillers and plastizers whereas in the United States, 
the high damping compound is a carbon filled natural 
rubber. To compare the properties of the two different 
kinds of high damping compounds, Argonne National 
Laboratory (ANL) purchased eight bearings from Brid- 
gestone: four of which were made of high shear modu- 
lus-high damping rubber compound KL401; the other 
four were made of low shear modulus-high damping 
rubber compounds: two with KL301 elastomer and two 
with KL302 elastomer. Tests of the Bridgestone bear- 
ings were iormed at the Earthquake Engineering 
Research iter. The dynamic characteristics of the 
high shear modulus Bridgestone bearings, KL401, are 
described in ANL/Shimizu Report ANL-003. This 
report describes the dynamic and failure characteris- 
tics of the low shear modulus Bridgestone bearings, 
KL301 and KL302. 


414,984 
NUREG/CP-0131/GAR 
Oak Ri National Lab., TN. 


PC A99/MF E08 


C. E. Ae. B. R. Bass, and J. A. Keeney. Oct 93, 
895p ORNL/TM-12413 

Contract DE-AC05-840R21400 

Also available from Supt. of Docs. Sponsored by De- 
partment of Energy, Washington, DC., and Nuclear 
Regulatory Commission, Washington, DC. Div. of Engi- 


neering. 


The report contains 40 papers that are printed in the 
order of their presentation in each session and de- 
scribe recent large-scale fracture (brittle and/or duc- 
tile) experiments, analyses of these experiments, and 
comparisons between predictions and experimental 
results. The goal of the nesting was to allow interna- 
tional experts to examine the fracture behavior of vari- 
ous materials and structures under conditions relevant 
to nuclear reactor components and operating environ- 
ments. The emphasis was on the ability of various frac- 
ture modeis and analysis methods to predict the wide 
range of experimental data now available. The interna- 
tional nature of the meeting is illustrated by the fact 
that were presented by researchers from 
CSFR, Finland, France, Germany, Japan, Russia, U.S., 
and the U.K. There were experts present from several 
other countries who participated in discussing the re- 
sults presented. 


414,985 

NUREG/CP-0132/GAR PC A09/MF A02 
Nuclear Regulatory Commission, Washington, DC. 
Office of Nuclear Regulatory Research. 

Transactions of the Water Reactor Safety Informa- 
tion Meeting (21st). Heid in Bethesda, Maryland on 
October 25-27, 1993. 

S. Monteleone. Oct 93, 179p 

Also available from Supt. of Docs. See also NUREG/ 
CP-0125. 


The report contains summaries of papers on reactor 
safety research to be presented at the 21st Water Re- 
actor Safety Information Meeting at the Bethesda Mar- 
riott Hotel, Bethesda, Maryland, October 25-27, 1993. 
The summaries briefly describe the programs and re- 
sults of nuclear safety research sponsored by the 
Office of Nuclear Regulatory Research, U.S. NRC. 
Summaries of invited papers concerning nuclear 
safety issues from U.S. government laboratories, the 
electric utilities, the Electric Power Research Institute 
(EPRI), the nuclear industry, and from foreign govern- 
ments and industry are also included. The summaries 
have been compiled in one report to provide a basis for 
meaninaful discussion and information exchange 
during course of the meeting and are given in the 
order of their presentation in each session. 


414,986 

NUREG/CP-0134/GAR PC A25/MF A04 

Nuclear Regulatory Commission, Washington, DC. 

international Atomic Energy a. Specialists 

Meeting on Experience in Ageing, Maintenance, 

and Modernization of instrumentation and Control 

Systems for improving Nuclear Power Plant Avail- 
. Held in Rockville, Maryland on May 5-7, 

1993. 

Technical rept. 

Oct 93, 576p 

Also available from Supt. of Docs. Sponsored by Inter- 

national Atomic Energy Agency, Vienna (Austria), 

Electric Power Research Inst., Palo Alto, CA., and Oak 

Ridge National Lab., TN. 


The report presents the proceedings of the Special- 
ist’s Meeting on Experience in Aging, Maintenance 
and Modernization of Instrumentation and Control Sys- 
tems for Improving Nuclear Power Plant Availability 
that was heid at the Ramada Inn in Rockville, Maryland 
on May 5-7, 1993. The Meeting was presented in co- 
operation with the Electric Power Research Institute, 
Oak Ri National Laboratory and the International 
Atomic Energy Agency. The report presents informa- 
tion on aging, maintenance and the modernization of 
control systems and instrumentation of nuclear power 


plants. 


414,987 

NUREG/CR-4469-V15/GAR PC A03/MF A01 
Battelle Pacific Northwest Labs., Richland, WA. 
Nondestructive Examination (NDE) Reliability for 
Inservice Inspection of Light Water Reactors. 
Semiannual Report, October 1991-March 1992. 
Technical rept. 

S. R. Doctor, A. A. Diaz, J. R. Friley, M. S. Good, and 
M. S. Greenwood. Sep 93, 36p PNL-5711-VOL-15 
Also available from Supt. of Docs. See also NUREG/ 
CR-4469-V14. Sponsored by Nuclear Regulatory 
Commission, Washington, DC. Div. of Engineering. 


The Evaluation and Improvement of NDE Reliability for 
Inservice Inspection of ~ = Water Reactors (NDE Re- 
liability) Program at the Pacific Northwest Laboratory 
was established by the Nuclear Regulatory Commis- 
sion to determine the reliability of current inservice in- 
spection (ISI) techniques and to develop recommen- 
dations that will ensure a suitably high inspection reli- 
ability. The objectives of the program include determin- 
ing the reliability of IS! performed on the primary sys- 
tems of commercial light-water reactors (LWRs); using 
probabilistic fracture mechanics analysis to determine 
the impact of NDE unreliability on system safety; and 
evaluating reliability improvements that can be 
achieved with improved and advanced technology. A 
final objective is to formulate recommended revisions 
to ASME Code and Regulatory requirements, based 
on material properties, service conditions, and NDE 
uncertainties. The program scope is limited to ISI of 
the primary systems including the piping, vessel, and 

other components inspected in accordance with Sec- 
tion XI of the ASME Code. This is a progress report 
covering the programmatic work from October 1991 
through March 1992. 





414,988 

NUREG/CR-5944/GAR PC A09/MF A02 

Oak Ridge National Lab., TN. 

Characterization of Check Vaive Degradation and 

Failure Experience in the Nuclear Power industry. 

S S Casada, and M. D. Todd. Sep 93, 184p ORNL- 
4 

Contract DE-AC05-840R21400 

Also available from Supt. of Docs. Sponsored by De- 

partment of Energy, Washington, DC., and Nuclear 

Regulatory Commission, Washington, DC. Div. of Engi- 

neering. 


Check valve operating problems in recent years have 
resulted in significant operating transients, increased 
cost and decreased system availability. As a result, ad- 
ditional attention has been given to check valves by 
utilities. A key ingredient to an engineering-oriented re- 
liability improvement effort is a thorough understand- 
ing of relevant historical experience. A detailed review 
of historical failure data, available through the Institute 
of Nuclear Power Operation’s Nuclear Plant Reliability 
Data System, has been conducted. The focus of the 
review is on check valve failures that have involved 
significant degradation of the valve internal parts. A va- 
riety of parameters are considered, including size, age, 
system of service, method of failure discovery, the af- 
fected valve parts, attributed causes, and corrective 
actions. 


414,989 

NUREG/CR-6022/GAR PC A04/MF A01 
Brookhaven National Lab., Upton, NY. 

High Pressure Coolant injection (HPCI) System 
Risk-Based Inspection Guide for Browns Ferry Nu- 
clear Power Station. 

Technical rept. 

S. Wong, A. DiBiasio, and W. Gunther. Sep 93, 65p 
BNL-NUREG-52370 

Also available from Supt. of Docs. See also 
DE85900618. Sponsored by Nuclear Regulatory Com- 
mission, Washington, DC. Div. of Systems Safety and 
Analysis. 


The High Pressure Coolant Injection (HPC!) system 
has been examined from a risk perspective. A System 
Risk-Based Inspection Guide (S-RIG) has been devel- 
oped as an aid to HPC! system inspections at the 
Browns Ferry Nuciear Power Plant, Units 1, 2 and 3. 
The role of the HPCI system in mitigating accidents is 
discussed in the S-RIG, along with insights on identi- 
fied risk-based failure modes which could prevent 
proper operation of the system. The S-RIG provides a 
review of industry-wide operating experience, including 
plant-specific illustrative examples to augment the 
PRA and operational considerations in identifyi 
catalog of basic PRA failure modes for the H 
system. It is designed to be used as a reference for 
routine inspections, self-initiated safety system func- 
tional inspections (SSFIs), and the evaluation of risk 
significance of component failures at the nuclear 
power plant. 


414,990 

NUREG/CR-6043-V1/GAR PC A05/MF A02 
Battelle Pacific Northwest Labs., Richland, WA. 

Aging Assessment of Essential HVAC Chillers 
Used in Nuclear Power Plants. Phase 1 

D. E. Blahnik, and R. F. Klein. Sep 93, 99p PNL- 
8614-VOL-1 

Also available from Supt. of Docs. Sponsored by Nu- 
clear Regulatory Commission, Washington, DC. Div. of 
Engineering. 


The Pacific Northwest Laboratory conducted a Phase | 
aging assessment of chillers used in the essential 
safety air-conditioni systems of nuclear power 
plants. Centrifugal chillers in the 75- to 750-ton refrig- 
eration capacity range are the predominant type used. 
It is crucial to keep chiller internals very clean and to 
prevent the leakage of water, air, and other contami- 
nants into the refrigerant containment system. Periodic 
operation on a weekly or monthly basis is necessary to 
remove moisture and non-condensable gases that 
gradually build up inside the chiller. This is especially 
desirable if a chiller is required to operate only as an 
emergency standby unit. The primary stressors and 
aging mechanisms that affect chillers include vibration, 
excessive temperatures and pressures, thermal cy- 
cling, chemical attack, and poor quality cooling water. 
Aging is accelerated by moisture, non-condensable 
gases (e.g., air), dirt, and other contamination within 
the refrigerant containment system, excessive start/ 
stop cycling, and operating below the rated capacity. 
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Aging is also accelerated by corrosion and fouling of 
the condenser and evaporator tubes. The principal 
cause of chiller failures is lack of adequate monitoring. 
Lack of performing scheduled maintenance and 


human errors also contribute to failures. 


414,991 
NUREG-0386-DIG-N6-R7/GAR 

PC A99/MF A06 
Nuclear Regulatory Commission, Washington, DC 
Office of the General Counsel. 
United States Nuclear Regulatory Commission 
Staff Practice and Procedure Digest. Commission, 
Appeal Board and Licensing Board Decisions, July 
1972-September 1992. 
Aug 93, 690p 
Also available from Supt. of Docs. See also NUREG- 
0386-DIG-N6-R6. 


The 7th revision of the sixth edition of the NRC Prac- 
tice and Procedure Digest contains a digest of a 
number of Commission, Atomic Safety and Licensing 
Appeal Board, and Atomic Safety and Licensing Board 
decisions issued during the period of July 1, 1972 to 
September 30, 1992, interpreting the NRC’s Rules of 
Practice in 10 CFR Part 2. 


414,992 

NUREG-0540-V15-N7/GAR PC A16/MF A03 
Nuclear bh gee Commission, Washington, DC. 
Div. of Freedom of Information and Publications Serv- 
ice. 

Title List of Documents Made Publicly Available, 
July 1-31, 1993. 

Monthly rept. 

Sep 93, 357p 

Also available from Supt. of Docs. See also NUREG- 
0540-V15-N6. 


The document is a monthly publication containing de- 
scriptions of information received and generated by 
the U.S. Nuclear Regulatory Commission (NRC). The 
information includes (1) docketed material associated 
with civilian nuclear power plants and other uses of ra- 
dioactive materials, and (2) nondocketed material re- 
ceived and generated by NRC pertinent to its role as a 
regulatory agency. The foliowing indexes are included: 
Personal Author, Corporate Source, Report Number, 
and Cross Reference of Enclosures to Principal Docu- 
ments. 


414,993 

ne eg tend one PC A14/MF A03 
Nuclear Regulatory Commission, Washington, DC. 
Div. of Fr m of Information and Publications Serv- 
ice. 

Title List of Documents Made Publicly Available, 
August 1-31, 1993. 

Monthly rept. 

Oct 93, 320p 

Also available from Supt. of Docs. See also NUREG- 
0540-V15-N7. 


The document is a monthly publication containing de- 
scriptions of information received and generated by 
the U.S. Nuclear Regulatory Commission (NRC). The 
information includes (1) docketed material associated 
with civilian nuclear power plants and other uses of ra- 
dioactive materials, and (2) nondocketed material re- 
ceived and generated by NRC pertinent to its role as a 
regulatory agency. The following indexes are included: 
Personal Author, Corporate Source, Report Number, 
and Cross Reference of Enclosures to Principal Docu- 
ments. 


414,994 

NUREG-1363-V5/GAR PC A03/MF A01 
Nuclear Regulatory Commission, Washington, DC. 
Atomic Safety and Licensing Board Panel Annual 
Report, Year 1992. 

B. P. Cotter. Sep 93, 37p 

Also available from Supt. of Docs. See also NUREG- 
1363-V4. 


In Fiscal Year 1992, the Atomic Safety and Licensing 
Board Panel handied 38 proceedings. The cases ad- 
dressed issues in the construction, operation, and 
maintenance of commercial nuclear power reactors 
and other activities requiring a license from the Nucle- 
ar Regulatory Commission. The report sets out the 
Panel’s caseload during the year and summarizes, 
highlights, and analyzes how the wide- — issues 
ral in those proceedings were addre: by the 
Panel’s judges and licensing boards. 


414,998 


414,995 


PB94-860210/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 
Nuclear Control Rooms: Human Factors Engineer- 
ing. (Latest citations from the Energy Science and 
Tech Database). 


Published Search®). 

Dec 93, 250 citations 

Updated with each order. Supersedes PB93-853976. 
Prepared in cooperation with Department of Energy, 
Washington, DC. Sponsored in part by National Tech- 
nical Information Service, Springfield, VA 

U.S. sales only. 


The bibliography contains citations concerning human 
factors engineering aspects of the design, equipment 
use, and operations of contro! rooms of various types 
of nuclear facilities. Descriptions of specific systems 
are presented, as well as general task analysis studies 
for nuclear facility control rooms. (Contains 250 cita- 
tions and includes a subject term index and title list.) 


414,996 


PB94-860350/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

Robot Utilization in Nuclear Power Facilities. 
(Latest citations from the Energy Science and 
Tech Database). 

Published Search®). 

Dec 93, 250 citations 

Updated with each order. Supersedes PB93-857399. 
Prepared in cooperation with Department of Energy, 
Washington, DC. Sponsored in part by National Tech- 
nical Information Service, Springfield, VA. 

U.S. sales only. 


The bibliography contains citations concerning the 
design and applications of robots in nuclear power 
plant facilities. Many of the citations pertain to the im- 
proved effectiveness of advanced or intelligent robots 
in lieu of hurnan workers in hazardous environments. 
Applications of robots in nuclear facilities include in- 
spection, testing, maintenance, fuel handling, decon- 
tamination processes, waste handling, physical securi- 
ty, and sampling operations. (Contains 250 citations 
and includes a subject term index and title list.) 
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DE93016560/GAR PC A02/MF A01 
Los Alamos National Lab., NM. 

Application of S(sub N) and Monte Carlo codes to 
the SHEBA critical assemblies. 

R. D. O'Dell. 1993, 7p LA-UR-93-2258, CONF- 
931160-7 

Contract W-7405-ENG-36 

American Nuclear Society (ANS) winter meeting, San 
Francisco, CA (United States), 14-19 Nov 1993. Spon- 
sored by Department of Energy, Washington, DC. 


The Solution High-Energy Burst Assembly (SHEBA) at 
Los Alamos is a low-enriched (4.95 wt. %) aqueous 
uranyl fluoride solution critical assembly. There are two 
SHEBA configurations, both consisting of right circular 
cylinders with a central control rod. The first configura- 
tion, hereafter called the old SHEBA, had a fuel solu- 
tion diameter of 54.6 cm and a measured critical solu- 
tion height of 36.5 cm. An improved modification, here- 
after called the new SHEBA, has a fuel solution diame- 
ter of 48.9 cm but since it is not yet operational, the 
critical solution height has not yet been measured. In 
this presentation the application of the discrete-ordin- 
ates (S(sub N)) code TWODANT ———— 
cross sections and the MCNP Monte lo code using 
continuous-energy cross sections for calculating the 
critical solution heights for both the old and new 
SHEBA assemblies is described. The code’s predic- 
tions are compared and it is shown that a single calcu- 
lation with a standard computer code may yield mis- 
leading results, especially when using a Monte Carlo 
code. 
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DE93018472/GAR 
Los Alamos National Lab., NM. 
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Techniques for reducing error in the calorimetric 

measurement of low items. 

W. A. Sediacek, S. S. Hildner, K. L. Camp, and T. L. 

Cremers. 1993, 4p LA-UR-93-2638, CONF-930749- 

59 

Contract W-7405-ENG-36 

Annual ing of the Institute of Nuclear Materials 
th), Scottsdale, AZ (United States), 

18-21 Jul 1993. Sponsored by Department of Energy, 

Washington, DC. 


The increased need for the measurement of low watt- 
age items with production calorimeters has required 
the development of techniques to maximize the preci- 
sion and accuracy of the calorimeter measurements. 
An error model for calorimetry measurements is pre- 
sented. This model is used as a basis for optimizing 
calorimetry measurements through baseline interpola- 
tion. The method was applied to the heat measure- 
ment of over 100 items and the results compared to 
chemistry assay and mass spectroscopy. 


414,999 
DE93018473/GAR PC A01/MF A01 
Los Alamos National Lab., NM. 

Calorimeter measurements of low wattage items. 
T. L. Cremers, K. L. Camp, S. S. Hildner, and W. A. 
— 1993, 4p LA-UR-93-2637, CONF-930749- 


Contract W-7405-ENG-36 

Annual meeting of the Institute of Nuclear Materials 
Management (34th), Scottsdale, AZ (United States), 
18-21 Jul 1993. Sponsored by Department of Energy, 
Washington, DC. 


The transition of DOE facilities from production to de- 
contamination and decommissioning has led to more 
measurements of waste, scrap, and other less attrac- 
tive materials. The difficulty that these materials pose 
for segmented gamma scanning and neutron counting 
has increased the use of calorimetric assay for very 
low wattage items (< 250 millwatts). We have meas- 
ured well characterized (sup 238)Pu oxide ranging in 
wattage from 25 to 500 milliwatts in the calorimeters at 
the Los Alamos Plutonium Facility and report the error 
and the precision of the measurements. 


415,000 

DE93018553/GAR PC A03/MF A01 

Los Alamos National Lab., NM. 

po nee we es ee be Alea Merde 
ers. 


lormance comput 

. F. DeMuth. 1993, 17p LA-UR-93-2577, CONF- 
9308137-2 
Contract W-7405-ENG-36 
1993 summer national American Institute of Chemical 
Engineers (AIChE) conference, Seattle, WA (United 
States), 15-18 Aug 1993. Sponsored by Department of 
Energy, Washington, DC. 


The Plutonium and Uranium Extraction (Purex) proc- 
ess is the predominant method used worldwide for sol- 
vent extraction in reprocessing spent nuclear fuels. 
Proper flowsheet design has a significant impact on 
the character of the process waste. Past Purex flow- 
sheet modeling has been based on equilibrium condi- 
tions. It can be shown for the Purex process that opti- 


models should incorporate the fundamental diffusion 
and chemical kinetic processes required to study time- 
dependent behavior. Use of parallel pr with 
high-performance computers will permit transient mul- 

and multispecies design calculations based on 
mass transfer with simultaneous chemical reaction 
models. This paper presents an applicable mass trans- 
fer with chemical reaction model for the Purex system 
and presents a parallel processing solution methodol- 
ogy. 


415,001 
PC A02/MF A01 


effects of gas re- 
a liquid-metal reac- 


tor. 

Y. W. Shin. Jan 93, 8p ANL/RE/CP-77120, CONF- 

930803-25 

Contract W-31109-ENG-38 

ay conference for the International Association 
Structural Mechanics in Reactor Technology 

(OMIT 12) (12th), Stuttgart (Germany), 16-26 Aug 

oe by Department of Energy, Washing- 
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A analytical model for describing dynamics of a gas 
bubble in the liquid sodium of a liquid-metal reactor as 
the result of failed fuel pins is discussed. A model to 
describe the — of the liquid sodium 
surrounding the ga: is also discussed. The 
analysis method is | ye in a computer code 
and used to analyze some available experimental 
data, and the results are discussed. 


415,002 
DE93019573/GAR PC A03/MF A01 


Argonne National Lab.., IL. 
Dynamic structural response of reactor-core sub- 
assemblies (hexcans) due to accident overpres- 


P.A. Pfeiffer, and R. F. Kulak. 1993, 13p ANL/RE/ 
CP-78984, CONF-930803-29 

Contract W-31109-ENG-38 

Biennial conference for the International Association 
for Structural Mechanics in Reactor Technology 
(SMIRT 12) (12th), Stuttgart (Germany), 16-26 Aug 
a by Department of Energy, Washing- 
ton, 


This paper presents a two-dimensional structural anal- 
ysis for the evaluation of a single core subassembly 
due to internal overpressure associated with possible 
failure of fuel pins having high fission gas plenum pres- 
sure. Structural models are developed for the subas- 
semblies and their surroundings with emphasis on the 
critical physical aspects of the problem. With these 
models the strains, deformations and the extent of per- 
manent damage — Strain) to the subassemblies 
can be assessed. The nonlinear structural analyses 
was lormed with a finite element program called 
STRAW (Structural Transient Response of Assembly 
Wrappers). This finite element program is applicable to 
nonlinear large displacement pr . The results of 
this study indicate that the permanent deformation 
(damage) is strongly influenced by the rise time (time 
to reach peak pressure) of the pressure pulse and the 
pressure in the fuel pin. The rise time is influenced by 
the opening time of the flow path for release of gas 
from the fuel pin plenum. Several examples are illus- 
trated with various rise times and pressure magnitudes 
and the resulting permanent deformation of the 
hexcan wall. 
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415,003 
DE93019686/GAR 

Los Alamos National Lab., NM. 
Potential of investment casting for the production 


of near net shape uranium 

E. Robertson. Sep 93, 18p LA-12369-MS 
ee ai tae . 
Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. ™ ~~ 


This report was written to provide a detailed summary 
of a literature survey on the near net shape casting 
process of investment casting. Investment casting is 
one of the near net shape casting technologies which 
has the potential to satisfy the requirements of the 
LANL program titled Near Net Shape Casting of Urani- 
um for Reduced Environmental, Safety and Health 
Impact. In this report, advantages and disadvantages 
of this casting process are reviewed and an assess- 
ment of the ability to achieve the near net shape and 
waste minimization goals of the LANL program by 
using this technique is made. Based upon actual past 
experimental research results and the ability to inte- 
grate automation and recycling into the process, in- 
vestment casting appears to be an attractive process 
itm 
rdous waste minimization. 


415,004 

DE93019751/GAR PC A02/MF A01 
Argonne National Lab., Idaho Falls, ID. 

Status of IFR fuel cycle demonstration. 

M. J. Lineberry, R. D. . and H. F. McFarlane. 
1993, 8p ANL/FC/CP-78553, CONF-930913-27 
Contract W-31109-ENG-38 

Global ‘93: future nuclear systems - emerging fuel 
cycles and waste 7 tee options, Seattle, WA 
(United States), 12-17 1993. Sponsored by De- 
partment of Energy, Washington, DC. 
The next major step in Argonne’s integral be Reac- 
tor (IFR) yn is — of 

fuel cycle, in conjunction ah eontvand opt operation of 
EBR-II. The Fuel Cycle Facility (FCF) is being readied 
for this mission. This paper will address the status of 
facility systems and process equipment, the initial 
startup experience, and plans for the demonstration 
program. 


415,005 


DE93019765/GAR 
Argonne National Lab., IL. 
Proliferation resistance of the fuel cycle for the In- 
tegral Fast Reactor. 

L. Burris. 1993, 7p ANL/CMT/CP-78478, CONF- 
930913-26 

Contract W-31109-ENG-38 

Global ‘93: future nuclear systems - emerging fuel 
cycles and waste disposal options, Seattle, WA 
(United States), 12-17 Sep 1993. Sponsored by De- 
partment of Energy, Washington, DC. 
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Argonne National Laboratory has developed an elec- 
trorefining pyrochemical process for recovery and re- 
cycle of metal fuel discharged from the Integral Fast 
Reactor (FR). This inherently low decontamination 
process has an overall decontamination factor of only 
about 100 for the plutonium metal product. As a result, 
ail of the fuel cycle operations must be conducted in 
heavily shielded cells containing a high-purity argon at- 
mosphere. The FR fuel cycle possesses high resist- 
ance to clandestine diversion or overt, state- support- 
ed removal of plutonium for nuclear weapons produc- 
tion because of two main factors: the highly radioactive 
product, which is also contaminated with heat- and 
neutron-producing isotopes of plutonium and other 
actinide elements, and the difficulty of removing mate- 
rial from the FR facility through the limited number of 
cell transfer locks without detection. 


415,006 


DE93040167/GAR PC A02/MF A01 
Brookhaven National Lab., Upton, NY. 

Overview of Russian HEU transparency issues. 

C. R. Kempf, and A. Bieniawski. 1993, 7p BNL- 
49316, CONF-930749-68 

Contract ACO2-76CH00016 

Annual meeting of the Institute of Nuclear Materials 
Management (34th), Scottsdale, AZ (United States), 
18-21 Jul 1993. Sponsored by Department of Energy, 
Washington, DC. 


The U.S. has signed an agreement with the Russian 
Federation for the purchase of 500 metric tons of 
highly-enriched uranium (HEU) taken from dismantled 
nuclear weapons. The HEU will be blended down to 
low-enriched uranium and will be transported to the 
U.S. to be used by fuel fabricators to make fuel for 
commercial nuclear power plants. Both the U.S. and 
Russia have been preparing to institute transparency 
measures to provide assurance that nonproliferation 
and arms control objectives specified in the agreement 
are met. This paper provides background information 
on the original agreement and on subsequent negotia- 
tions with the Russians, as well as discussion of tech- 
nical aspects of developing transparency measures 
suited to the facilities and processes which are expect- 
ed to be involved. Transparency has been defined as 
those agreed-upon measures which build confidence 
that arms control and non-proliferation objectives 
shared by the parties are met. Transparency is a de- 
parture from exhaustive, detailed arms control verifica- 
tion regimes of past agreements, which were based on 
a presumption of detecting transgressions as opposed 
to confirming compliance. 


415,007 


DE93040321/GAR PC A20/MF A04 
Westinghouse Hanford Co., Richland, WA. 

Facility Operations 1993 fiscal year work plan: 
WBS 1.3.1. 

Nov 92, 452p WHC-SP-0873 

Contract ACO6-87RL10930 

Sponsored by Department of Energy, Washington, DC. 


The Facility Operations program is responsible for the 
safe, secure, and environmentally sound management 
of several former defense nuclear production facilities, 
and for the nuclear materials in those facilities. As the 
mission for Facility Operations plants has shifted from 
production to support of environmental restoration, 
each plant is making a transition to support the new 
mission. The facilities include: K Basins (N Reactor 
fuel storage); N Reactor; Plutonium-Uranium Reduc- 
tion Extraction (PUREX) Plant; Uranium Oxide (UO(sub 
3)) Plant; 300 Area Fuels Supply (N Reactor fuel 
supply); Plutonium Finishing Plant (PFP). 
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415,008 
DE93017864/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Atom probe field ion microscopy characteriza- 
tions of VVER steels. 

M. K. Miller, R. Jayaram, P. J. Othen, and G. Brauer. 
1993, 12p CONF-930825-3 

Contract ACO5-840R21400 

International symposium on environmental degrada- 
tion of materials in nuclear power systems: water reac- 
tors (6th), San Diego, CA (United States), 3-5 Aug 
ee by Department of Energy, Washing- 
ton, DC. 


An atom probe field ion microscopy (APFIM) charac- 
terization of Soviet types 15Kh2MFA Cr-Mo-V (VVER 
440) and 15Kh2NMFA Ni-Cr-Mo-V (VVER 1000) pres- 
sure vessel steels has been performed. Field ion mi- 
croscopy has revealed that the lath boundaries in unir- 
radiated VVER 440 and VVER 1000 steels are deco- 
rated with a thin film of brightly-imaging molybdenum 
carbonitride precipitates and some coarser vanadium 
carbides. Atom probe analysis has revealed significant 
enrichments of phosphorous at the lath boundaries. 


415,009 

DE93018050/GAR PC A03/MF A01 
Bettis Atomic Power Lab., West Mifflin, PA. 

Hydrogen pickup and redistribution in alpha-an- 
nealed Zircaloy-4. 

B. F. Kammenzind, D. G. Franklin, W. J. Duffin, and 
H. R. Peters. Jul 93, 31p WAPD-T-3010, CONF- 
9307115-1 

Contract AC11-89PN38014 

Electric Power Research Institute (EPRI) utility-indus- 
try workshop on pressurized-water reactor (PWR) fuel 
rod corrosion, Washington, DC (United States), 28-30 
Jul 1993. Sponsored by Department of Energy, Wash- 
ington, DC. 


Zircaloy-4, which is widely used as a core structural 
material in Pressurized-Water Reactors (PWR), picks 
up hydrogen during service. Hydrogen solubility in Zir- 
caloy-4 is low and hydrides precipitate after the Zirca- 
loy-4 matrix becomes slightly supersaturated with hy- 
drogen. These hydrides embrittle the Zircaloy-4. To 
study hydrogen pickup and concentration a postirra- 
diation nondestructive radiographic technique for 
measuring hydrogen concentration was developed 
and qualified. Experiments on hydrogen pickup were 
conducted in the Advanced Test Reactor (ATR). Out- 
of-pile tests were conducted to determine the condi- 
tions for which hydrogen would migrate. Finally, a phe- 
nomenological model was built and indexed to the 
data. This presentation describes the experiments and 
the model, presents the results of experiments, and 
compares the model predictions to experimental re- 
sults. 


415,010 
NUREG/CR-4599-V3-N1/GAR PC A08/MF A02 
Battelle, Columbus, OH. 

Short Cracks in Piping and Piping Welds. Semian- 
nual Report, April 1992-September 1992. 

G. M. Wilkowski, F. Brust, R. Francini, N. Ghadiali, 
and T. Kilinski. Oct 93, 167p BMI-2173-VOL-3-NO-1 
Also available from Supt. of Docs. See also NUREG/ 
CR-4599-V2-N2. Sponsored by Nuclear Regulatory 
Commission, Washington, DC. Div. of Engineering. 


This is the fifth semiannual report of the U.S. Nuclear 
Regulatory Commission’s Short Cracks in Piping and 
Piping Welds research program. The overall objective 
of the program is to verify and improve fracture analy- 
ses for circumferentially cracked large-diameter nucle- 
ar piping with crack sizes typically used in leak-before- 
break analyses or in-service flaw evaluations. During 
this reporting period, the overall program and results 
were critically reviewed and consequently several 
changes to the current program were made to meet 
the final program objectives. Progress — this re- 
porting period involved: for the surface-cracked pipe 
evaluations, the tensile and Charpy V-notch data for a 
carbon-manganese submerged arc weld metal were 
completed, and 3D finite-element (FE) analyses of un- 
cracked stainless steel pipe experiments to resolve 
the discrepancies between experimental data and FE 
predictions were completed; Significant leak-rate anal- 
yses for cracked pipe using advanced probabilistic 
analysis was conducted to provide a technical basis 
for changes to NRC Reg. Guide 1.45; A new PC-based 
circumferential surface-cracked pipe code, NRCPIPES 
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Version 1.0, was completed; Subcontracted efforts in- 
clude; numerical analysis of residual stresses on elas- 
tic-plastic fracture of cracks in welds, and evaluation of 
‘Validity Limits on J-R Curve Determination’; Finally, 
technical efforts related to the ASME Section X! pipe 
flaw evaluation efforts are summarized. 


415,011 
NUREG/CR-4667-V16/GAR PC A04/MF A01 
Argonne National Lab., IL. 

Environmentally Assisted Cracking in Light Water 
Reactors. Semiannual Report, October 1992- 
March 1993. 

H. M. Chung, O. K. Chopra, W. E. Ruther, T. F. 
Kassner, and W. F. Michaud. Sep 93, 65p ANL-93/ 
27-VOL-16 

Also available from Supt. of Docs. See also NUREG/ 
CR-4667-V15. Sponsored by Nuclear Regulatory 
Commission, Washington, DC. Div. of Engineering. 


The report summarizes work performed by Argonne 
National a on fatigue and environmentally 
assisted cracking (EAC) in light water reactors (LWRs) 
during the six months from October 1992 to March 
1993. Fatigue and EAC of piping, pressure vessels, 
and core components in LWRs are important concerns 
as extended reactor lifetimes are envisaged. Topics 
that have been investigated include (1) fatigue of low- 
alloy steel used in piping, steam generators, and reac- 
tor pressure vessels, (2) EAC of cast stainless steels 
(SSs), (3) radiation-induced segregation and irradia- 
tion-assisted stress corrosion cracking of Type 304 SS 
after accumulation of relatively high fluence, and (4) 
EAC of low-ailoy steels. 


415,012 
NUREG/CR-5968/GAR 
Oak Ridge National Lab., TN. 
Potential Change in Flaw Geometry of an Initially 
Shallow Finite-Length Surface Flaw during a Pres- 
surized-Thermal-Shock Transient. 

D. K. Shum, J. W. Bryson, and J. G. Merkle. Sep 93, 
29p ORNL-TM-12279 

Contract DE-AC05-840R21400 

See also DE93009709. Sponsored by Department of 
Energy, Washington, DC., and Nuclear Regulatory 
Commission, Washington, DC. 


The study presents preliminary estimates on whether 
an initially shallow, axially oriented, inner-surface finite- 
length flaw in a PWR-RPV would tend to elongate in 
the axial direction and/or deepen into the wall of the 
vessel during a postulated PTS transient. Analysis re- 
sults obtained based on the assumptions of linear- 
elastic material response, and cladding with same 
toughness as the base metal, indicate that a nearly 
semicircular flaw would likely propagate in the axial di- 
rection followed by propagation into the wall of the 
vessel. Note that these results correspond to initiation 
within the lower-shelf fracture toughness temperature 
range, and that their general validity within the iower- 
transition temperature range remains to be deter- 
mined. The sensitivity of the numerical results and 
conclusions to the following analysis assumptions are 
evaluated: reference flaw geometry along the entire 
crack front and especially within the cladding region; 
linear-elastic vs elastic-plastic description of material 
response; and base-material-only vs bimaterial clad- 
ding-base vessel-model assumption. The report is 
designated HSST Report No. 139. 
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415,013 

DE93019421/GAR PC A02/MF A01 
Sandia National Labs., Albuquerque, NM. 
Benchmarking the Sandia Pulsed Reactor Ill cavity 
neutron spectrum for electronic parts calibration 
and testing. 

J. G. Kelly, P. J. Griffin, and W. C. Fan. 1993, 9p 
SAND-93-1618C, CONF-930704-10 

Contract ACO4-76DP00789 

Nuclear and space radiation effects conference, 
Snowbird, UT (United States), 19-23 Jul 1993. Spon- 
sored by Department of Energy, Washington, DC. 


The SPR lil bare cavity spectrum and integral param- 
eters have been determined with 24 measured spec- 
trum sensor responses and an independent, detailed, 
MCNP transport calculation. This environment quali- 
fies as a benchmark field for electronic parts testing. 
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415,014 
NUREG/CR-6071/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 

Impact of ENDF/B-V1 Cross-Section Data on H. B. 
Robinson Cycle 9 Dosimetry Calculations. 
Technical rept. 

M. L. Williams, M. Asgari, and F. B. K. Kam. Oct 93, 
28p ORNL/TM-12406 

Also available from Supt. of Docs. Prepared in coop- 
eration with Louisiana State Univ., Baton Rouge. Nu- 
clear Science Center. Sponsored by Nuclear Regula- 
tory Commission, Washington, DC. Div. of Engineer- 
ing. 


Dosimeters that were removed from the H. B. Robin- 
son reactor following Cycle 9 were analyzed and com- 
pared with calculated results in an earlier study. The 
work updates the calculation using recently available 
ENDF/B-VI data in order to assess advantages to 
using the newer cross sections in reactor pressure 
vessel fluence calculations. A comparison is also 
made to determine the impact of various cross-section 
libraries on computed dosimeter activities. Significant 
improvements are obtained with the ENDF/B-V! cross 
sections. Other factors, such as differences in group 
structures of multigroup libraries, may also affect the 
calculated dosimeter activities. 
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415,015 

DE93018370/GAR 

Los Alamos National Lab., NM. 
Integrated safeguards and security for a highly 
automated process. 

N. R. Zack, W. JJ. Hunteman, and C. D. Jaeger. 1993, 
5p LA-UR-93-2538, CONF-930749-47 

Contract W-7405-ENG-36 

Annual — of the Institute of Nuclear Materials 
Management (34th), Scottsdale, AZ (United States), 
18-21 Jul 1993. Sponsored by Department of Energy, 
Washington, DC. 


Before the cancellation of the New Production Reactor 
Programs for the production of tritium, the reactors and 
associated processing were being designed to contain 
some of the most highly automated and remote sys- 
tems conceived for a Department of Energy facility. In- 
tegrating safety, security, materials control and ac- 
countability (MC and A), and process systems at the 
proposed facilities would enhance the overall informa- 
tion and protection-in-depth available. Remote, auto- 
mated fuel handling and assembly/disassembly tech- 
niques would deny access to the nuclear materials 
while upholding ALARA principles but would also re- 
quire the full integration of all data/information sys- 
tems. Such systems would greatly enhance MC and A 
as well as facilitate materials tracking. Physical protec- 
tion systems would be connected with materials con- 
trol features to cross check activities and help detect 
and resolve anomalies. This paper will discuss the re- 
sults of a study of the safeguards and security benefits 
achieved from a highly automated and integrated 
remote nuclear facility and the impacts that such sys- 
tems have on safeguards and computer and informa- 
tion security. 
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415,016 

DE93018543/GAR 

Los Alamos National Lab., NM. 

Acoustic resonance spectroscopy in nuclear safe- 
juards. 

. T. Olinger, M. J. Lyon, W. D. Stanbro, M. F. 
Mullen, and D. N. Sinha. 1993, 6p LA-UR-93-2603, 
CONF-930749-36 
Contract W-7405-ENG-36 
Annual a of the Institute of Nuclear Materials 
Management (34th), Scottsdale, AZ (United States), 
18-21 Jul 1993. Sponsored by Department of Energy, 
Washington, DC. 


Objects resonate at specific frequencies when me- 
chanically excited. The specific resonance frequencies 
are a function of shape, size, material of construction, 
and contents of the object. This paper discusses the 
use of acoustic resonance spectroscopy (ARS) to 
monitor containers and detect tampering. Evaluation 
of this technique is based on simulated storage simula- 
tions. Although these simulations show promise for 
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this application of ARS, final evaluation will require 
actual field testing. 


415,017 

DE93018669/GAR PC A01/MF AO1 

Brookhaven National Lab., Upton, NY. 

terial control and rel 

er qr 

B. Keisch. 1993, 4p BNL-48555, CONF-930749-55 

Contract ACO2-76CH00016 

Annual of the Institute of Nuclear Materials 

Management (34th), Scottsdale, AZ (United States), 

18-21 Jul hy woamnnen by Department of Energy, 

Washington, DC. 

The use of interactive, computer-based training (CBT) 

courses can be a time- and resource-saving alternative 

to formal instruction in a classroom milieu. With CBT, 

students can proceed at their own pace, fit the study 

course into their schedule, and avoid the extra time 

and effort involved in travel and other special arrange- 

ments. The demonstration given here is an abbreviat- 

ed, ap pet fh dey oem 

in basic material control and accounting Used is "Cue for 
‘Quest” 


scoring, and built-in result-reporting iliti 

course administrator. Efficient instruction and training 
are more important than ever because of the growing 
numbers of relatively inexperienced persons becoming 
active in safeguards. 
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DE93018671/GAR PC A01/MF AO1 
Brookhaven National Lab., Upton, NY. 

— the 1993--94 Implementa- 


Support for | 
L. Green. 1993, 4p BNL-48554, CONF-930749-56 
Contract ACO2-76CHO00016 
Annual meeting of the Institute of Nuclear Materials 
Management (34th), Scottsdale, AZ (United States), 
18-21 Jul 1993. Sponsored by Department of Energy, 
Washington, DC. 


The 1993-94 Safeguards puatemirtation Sapent 2 
Program describes the Department of Saf 

program A ~~ AWD, SB 

years. The main body of the document describes the 

IS program for IAEA. A detailed description of the indi- 

vidual IS needs for 1993-1994 is contained in an annex 

Salasieieiacenbantin priorities and lists tasks 

eadentiiiaounderenn te abaues oened Other an- 
nexes address policy and procedures for pr 

planning and it, current Member State 

Programs (MSSP) tasks, and identification of 

P resources required for implementation of devel- 

oS The primary 

the implementation of 

is with the support divisions of 

it of Safeguards. However, in this time of 


for IAEA, in a.¥. implementation 
support activities and for identiying tasks for MSSPs 
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ortney, and C. J. Patenaude. 
-114597, CONF-930749-54 


of the Institute of Nuclear Materials 
Management (34th), Scottsdale, AZ (United States), 
18-21 Jul 1993. Sponsored by Department of Energy, 
Washington, DC. 


DOE Material Control and Accountability Order 
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describe a database model for evaluating MA safe- 
guards effectiveness against protracted theft that ad- 
dresses potential subversion. The model includes a 
detailed yet practical structure for characterizing vari- 
ous types of MA activities, lists of potential insider MA 
defeat methods and access/authority related to MA 
activities, and an initial implementation of built-in MA 
detection probabilities. This database model, imple- 
mented in the new Protracted Insider module of 
ASSESS (Analytic System and Software for Evaluating 
Safeguards and Security), helps facilitate the system- 
atic collection of relevant information about MA activity 
steps, and “standardize” MA safeguards evaluations. 
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Plant. 

M. R. Woychick, L. P. McRae, J. T. Bra 
Kern, and A. Alvarado. Jul 93, 10p WHC- 
CONF-930749-72 

Contract ACO6-87RL10930 

Annual ing of the Institute of Nuclear Materials 
Management (34th), Scottsdale, AZ (United States), 
18-21 Jul 1993. Sponsored by Department of Energy, 
Washington, DC. 


Los Alamos National Laboratory and the ——- 
— Hanford Company have been oe = 
the past 2 years to develop LANMAS (L rea 

work Material Accountability S ), the next a 
tion of a US Department of Energy nuclear material 
accountability system. LANMAS is being designed to 
reflect the broad-based needs of the US Department 
of Energy’s Material Control & Accountability and Nu- 
clear Materials Management communities, and its de- 
velopers believe that it cost savings can be 
achieved by implementing LANMAS complex-wide, 
where feasible. LANMAS is designed so that it is 
transportable to appropriate US it of Energy 
sites. To accomplish this, LANMAS will be configura- 
ble to local site work culture. Many US Department of 
Energy sites are interested in the LANMAS project, 
and several have participated in its development; 
some have committed resources. The i _ 
LANMAS project team included representatives 

the Hanford Site and Los Alamos. As of June 1993, the 


, &. A. 
-1824, 


Plant; Lawrence Livermore National Laboratory; Bettis 
Atomic Power Laboratory; and Knolls Atomic Power 
Laboratory. In addition, LANMAS is being ted as 
a candidate for the US \comemematinetan tone 
21, a project designed to restructure the nation’s nu- 
clear weapons complex. 
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DE93040650/GAR PC A03/MF A01 


= yo National Lab., CA. 
Livermore National safe- 


poo og security progress report to 
by a of . Quarter ending June 
W. D. Ruhter, R. S. Strait, D. L. Mansur, and G. 
Davis. Jul 93, 45p UCRL-ID-106454-93-3 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


The Lawrence Livermore National Laboratory (LLNL) 
carries out saf ds and security activities for the 
Department of Energy (DOE), Office of Safeguards 
and Security (OSS), as well as other organizations, 
both within and outside the DOE. This document sum- 
marizes the activities conducted for the OSS during 
the third quarter of Fiscal Year 1993 (April through 
June, 1993). The nature and scope of the activities 
carried out for OSS at LLNL require a broad base of 
vine On . At present, the Laboratory is = 
in five areas: Safeguards tech 

a At. studies; computer security; 
automated physical security; and DOE automated visi- 
tor access control system. This report describes the 
activities in each of these five areas. The information 
provided includes an introduction which briefly de- 
scribes the activity, summary of major accomplish- 
ments, task descriptions with quarterly progress, sum- 
maries of milestones and deliverables and publications 
published this quarter. 
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NUREG/CP-0129/GAR PC A09/MF A02 


Nuclear Regulatory Commission, Washington, DC. 
Office of Nuclear Regulatory Research. 

of the Workshop on Program for 
Elimination of Requirements Marginal to Safety. 
Held in Bethesda, Maryland on April 27-28, 1993. 
- Oeey Arsenault, M. Patterson, and M. Gaal. Sep 
93, 1 
Also available from Supt. of Docs. Prepared in coop- 
eration with SCIENTECH, Inc., Rockville, MD. 


These are the proceedings of the Public Workshop on 
the U.S. Nuclear Regulatory Commission's Program 
for Elimination of Requirements Marginal to Safety. 
The workshop was held at the Holiday Inn, Bethesda, 
on April 27 and 28, 1993. The purpose of the workshop 
was to provide an opportunity for public and industry 
input to the program. The workshop addressed the in- 
Stitutionalization of the program to review regulations 
with the purpose of eliminating those that are marginal. 
The objective is to avoid the dilution of safety efforts. 
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NUREG/CR-5455-V1/GAR PC A03/MF A01 
System Improvements, Inc., Knoxville, TN. 
Development of the NRC’s Human Performance In- 
ition Process (HPIP). Summary. 
M. Paradies, L. Unger, P. Haas, and M. Terranova. 
Oct 93, 21p SI-92-101-VOL-1 
Also available from Supt. of Docs. See also NUREG/ 
CR-5455-V2 and NUREG/CR-5455-V3. Prepared in 
cooperation with Concord Associates, Inc., Knoxville, 
TN. Sponsored by Nuclear Regulatory Commission, 
Washington, DC. Div. of Systems Research. 


The three volumes of the report detail a standard in- 
vestigation process for use by U.S. Nuclear Regulatory 
Commission (NRC) personnel when investigating 
human performance related events at nuclear power 
plants. The process, called the Human Performance 
Investigation Process (HPIP), was developed to meet 
the special needs of NRC personnel, especially NRC 
resident and regional inspectors. HPIP is a systematic 
investigation process combining current procedures 
and field practices, expert experience, NRC human 
performance research, and applicable investigation 
techniques. The process is easy to learn and helps 
NRC personne! perform better field investigations of 
the root causes of human performance problems. The 
human performance data gathered through such in- 
vestigations provides a better understanding of the 
human performance issues that cause events at nucle- 
ar power plants. Volume | is a concise description of 
the need for the human performance investigation 
process, the process’ components, the methods used 
to develop the process, the methods proposed to test 
the process, and conclusions on the process’ useful- 
ness. 
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NUREG/CR-5455-V2/GAR PC A08/MF A02 
System Improvements, Inc., Knoxville, TN. 
Development of the NRC’s Human Performance In- 
vestigation Process (HPIP). investigator’s Manual. 
M. Paradies, L. Unger, P. Haas, and M. Terranova. 
Oct 93, 156p SI-92-101-VOL-2 

Also available from Supt. of Docs. See also NUREG/ 
CR-5455-V3 and NUREG/CR-5455-V1. Prepared in 
cooperation with Concord Associates, Inc., Knoxville, 
TN. Sponsored by Nuclear Regulatory Commission, 
Washington, DC. Div. of Systems Research. 


The three volumes of the report detail a standard in- 
vestigation process for use by U.S. Nuclear Regulatory 
Commission (NRC) personnel when _ investigating 
human lormance related events at nuclear power 
plants. The process, called the Human Performance 
Investigation Process (HPIP), was developed to meet 
the special needs of NRC personnel, especially NRC 
resident and regional inspectors. HPIP is a systematic 
investigation process combining current procedures 
and fieid practices, expert experience, NRC human 
performance research, and applicable investigation 
techniques. The process is easy to learn and helps 
NRC personnel perform better field investigations of 
the root causes of human performance problems. The 
human performance data gathered through such in- 
vestigations provides a better understanding of the 
human performance issues that cause events at nucle- 
ar power plants. Volume II is a field manual for use by 
investigators when performing event investigations. 
Volume I! includes the HPIP Procedure, the HP/P Mod- 
ules, and Appendices that provide extensive docu- 
mentation of each investigation technique. 
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NUREG/CR-5455-V3/GAR PC AO5/MF A01 
System Improvements, Inc., Knoxville, TN. 
Development of the NRC’s Human Performance In- 
vestigation Process (HPIP). Development Docu- 
mentation. 

M. Paradies, L. Unger, P. Haas, and M. Terranova. 
Oct 93, 96p SI-92-101-VOL-3 

Also available from Supt. of Docs. See also NUREG- 
5455-V1 and NUREG/CR-5455-V2. Prepared in coop- 
eration with Concord Associates, Inc., Knoxville, TN. 
Sponsored by Nuclear Regulatory Commission, Wash- 
ington, DC. Div. of Systems Research. 


The three volumes of the report detail a standard in- 
vestigation process for use by U.S. Nuclear Regulatory 
Commission (NRC) personnel when investigating 
human performance related events at nuclear power 
plants. The process, called the Human Performance 
Investigation Process (HPIP), was developed to meet 
the special needs of NRC personnel, especially NRC 
resident and regional inspectors. HPIP is a systematic 
investigation process combining current procedures 
and field practices, expert experience, NRC human 
performance research, and applicable investigation 
techniques. The process is easy to learn and helps 
NRC personnel perform better field investigations of 
the root causes of human performance problems. The 
human performance data gathered through such in- 
vestigations provides a better understanding of the 
human performance issues that cause events at nucle- 
ar power plants. Volume II! is a detailed documentation 
of the development effort and the pilot training pro- 
gram. 
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NUREG-0980-V 1-N2/GAR PC A22/MF A04 
Nuclear Regulatory Commission, Washington, DC. 
Office of the General Counsel. 

Nuclear Regulatory Legislation through the 102d 
Congress, 2nd Session. Volume 1, No. 2. 

Oct 93, 522p 

Also available from Supt. of Docs. See also NUREG- 
0980-V1-N1 and NUREG-0980-V2-N2. 


The document is a compilation of nuclear regulatory 
legislation and other relevant material through the 
102d Congress, 2d Session. The compilation has been 
prepared for use as a resource document, which the 
NRC intends to update at the end of every Congress. 
The contents of NUREG-0980 include The Atomic 
Energy Act of 1954, as amended; Energy Reorganiza- 
tion Act of 1974, as amended, Uranium Mill Tailings 
Radiation Control Act of 1978; Low-Level Radioactive 
Waste Policy Act; Nuclear Waste Policy Act of 1982; 
and NRC Authorization and Appropriations Acts. Other 
materials included are statues and treaties on export 
licensing, nuclear non-proliferation, and environmental 
protection. 
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NUREG-0980-V2-N2/GAR PC A20/MF A04 
Nuclear Regulatory Commission, Washington, DC. 
Office of the General Counsel. 

Nuclear Regulatory Legislation through the 102d 
Congress, 2nd Session, Volume 2, No. 2. 

Oct 93, 462p 

Also available from Supt. of Docs. See also NUREG- 
0980-V1-N2 and NUREG-0980-V2-N1. 


The document is a compilation of nuclear regulatory 
legislation and other relevant material through the 
102d Congress, 2d Session. This compilation has 
been prepared for use as a resource document, which 
the NRC intends to update at the end of every Con- 
gress. The contents of NUREG-0980 include The 
Atomic Energy Act of 1954, as amended; Energy Reor- 
ganization Act of 1974, as amended, Uranium Mill Tail- 
ings Radiation Control Act of 1978; Low-Level Radio- 
active Waste Policy Act; Nuclear Waste Policy Act of 
1982; and NRC Authorization and Appropriations Acts. 
Other materials included are statutes and treaties on 
export licensing, nuclear non-proliferation, and envi- 
ronmental protection. 
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415,028 
DE93040071/GAR PC A08/MF A02 
Brookhaven National Lab., Upton, NY. 


9. 
. Lane, S. L. Smith, and E. M. Schwarting. Aug 
93, ‘see BNL-49358 
Contract ACO2-76CH00016 
Sponsored by Department of Energy, Washington, DC. 


Recent studies of zooplankton populations in the 
Greenland Sea have focused on processes at the Mar- 
ginal Ice Zone (MIZ) and the areas immediately adja- 
cent to it under the ice and in open water. These stud- 
ies have shown a relatively short period of intense sec- 
ondary productivity which is closely linked temporally 
and spatially to phytoplankton blooms occurring near 
the ice edge in spring and early summer. During the 
summer of 1989 we participated in a project focusing 
on benthic and water column processes in the basins 
of the Norwegian and Greenland Seas. This study al- 
lowed us to compare biological processes at the MIZ 
with those occurring in the open waters of the Green- 
land Sea, and to compare processes at both of these 
locations with those in the Norwegian Sea. The data 
presented in this report are the results of zooplankton 
net tows — upper 1000 meters of the water 
column over the Norwegian Sea basin and the Green- 
land Sea basin, and the upper 500 meters of open 
water adjacent to the MIZ in the Greenland Sea. Sam- 
pling was conducted between 12 and 29 July 1989. 
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PB94-118171/GAR PC A08/MF A02 
National Marine Mammai Lab., Seattle, WA. 

Fur Seal investigations, 1991. 

Technical memo. 

E. H. Sinclair. Oct 93, 153p NOAA-TM-NMFS-AFSC- 
24 


See also PB93-109080. 


The report is a collection of papers resulting from 
northern fur seal (Callorhinus ursinus) research on the 
Pribilof islands (St. Paul and St. George) in the eastern 

ering Sea (30 June - 2 August), and San Miguel 
Island off southern California (30 April - 22 August) in 
1991. Pribilof Island research conducted by Nati 
Marine Mammal Laboratory (NMML) personnel in 
1991 included cooperative studies with three guest re- 
searchers from the All-Russia Research Institute for 
Fisheries and Oceanography (VNIRO) and the Pacific 
Research Institute of Fisheries and Oceanography 
(TINRO) marine mammal research agencies of 
Moscow and Kamchatka, Russia. 
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PB94-122199/GAR 
Minerals Mana‘ 
Alaska Outer Continental Shelf Office. 


Sipede in the Berton: Distribution of Otariid Pin- 
Winter. 


the Bering Sea dui 
T.R. Tn Loughiins M 3, 65p OCS/MMS-93/0026 


The report describes the status and pelagic distribu- 
tion of northern fur seals, Callorhinus ursinus, and 
Steller sea lions Eumetopias jubatus in the Bering Sea 
during winter. Chapter 1 summarizes from ae 
sources the winter pelagic distribution of northern fur 

seals and Steller sea lions on the Alaskan outer conti- 
nental shelf. Chapter 2 covered the use of satellite- 
linked telemetry to study these animals. Foraging ecol- 
ogy and movements of these animals during winter 
were studied to characterize pelagic areas of impor- 
tance. Data on location at sea and dives (depth and 
duration) were collected by satellite-linked time-depth 
recorders (SLTDR) glued to the backs of fur seals and 
sea lions and monitored during October to November 
1991 and 1992. Chapter 3 covers blood chemistries 
and body condition of Steller sea lion pups at Marmot 
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Island, Alaska. Four physicological parameters were 
measured to determine health status: hydration state, 
blood metabolite chemistry, blood oxygen chemistry 
and blubber depth. 
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PB94-123247/GAR PC A07/MF A02 
Minerals Mana‘ tt Service, Anchorage, AK. 
Alaska Outer Continental Shelf Office. 

Aerial Surveys of Endangered Whales in the Beau- 
fort Sea, Fall 1992. 

Final rept. 

S. D. Treacy. 1993, 149p OCS/MMS-93/0023 

See also report for 1991, PB93-193811. 


The report describes field activities and data analyses 
for aerial surveys of bowhead whales conducted be- 
tween August 31, 1992, and October 23, 1992, in the 
Beaufort , primarily between 140 deg W. and 154 
deg W. longitudes south of 72 deg N. latitude. It also 
describes surveys west of 154 deg W longitude flown 
during the latter part of the field season. General ice 
cover during September and October 1992 was mod- 
erately heavy, limiting the counts of subsurface marine 
mammals. A total of 315 bowhead whales, 635 be- 
lukha whales, 45 bearded seals, 606 ringed seals, 203 
polar bears, 1 Pacific walrus, 5 unidentified cetaceans, 
and 163 unidentified pinnipeds were observed in 1992 
during 205.78 hours of survey effort that included 
99.02 hours on randomized transects. Also, 636 sets 
of polar bear tracks and 27 polar bear kill sites were 
observed when no bears were present. The initial 
sighting of bowhead whales in Alaskan waters oc- 
curred on August 31. 
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PB94-859865/GAR 

NERAC, Inc., Tolland, CT. 
Biological Effects and Environmental Fate of Anti- 
fouling Substances. (Latest citations from the Life 
Sciences Collection Database). 


Published Search®). 

Dec 93, 250 citations 

Updated with each order. Supersedes PB92-860410. 
Prepared in cooperation with Cambridge Scientific Ab- 
stracts, Washington, DC. Sponsored in part by Nation- 
al Technical Information Service, Springfield, VA. 


PC NO1/MF NO1 


The bibliography contains citations concerning the en- 
vironmental effects and eventual fate of antifouling 
substances used to contro! biofouling. Topics include 
toxicity studies, the effects of regulations on pollution 
distribution, bioaccumulation and sediment accumula- 
tion, resistant organisms, and biodeterioration of anti- 
fouling substances. Antifouling materials considered 
include copper, nickel, and organotin compounds. 
Marine fouling, cooling system fouling, and antifouling 
paints are discussed in separate bibliographies. (Con- 
tains 250 citations and includes a subject term index 
and title list.) 


415,033 


PB94-860467/GAR 
NERAC, Inc., Tolland, CT. 
Oil Spilis: Environmental Effects. (Latest citations 
from the Selected Water Resources Abstracts Da- 
tabase). 

Published Search®). 

Dec 93, 250 citations 

Updated with each order. Supersedes PB93-859361. 
Prepared in cooperation with Office of Water Research 
and Tech , Washington, DC. Sponsored in part 
~ ‘euacanaa Technical Information Service, Springfield, 


PC NO1/MF NO1 


The bibliography contains citations concerning envi- 
ronmental impacts of oil spills primarily resulting from 
ship wrecks and oil drilling or exploration. Oil spills in 
temperate, tropic and arctic zones which affect fresh 
water, estuarine, and marine environments are includ- 
ed. Cleanup operations and priorities, computer mod- 
eling and simulation of oil spills, oil spill investigations, 
and prediction of oil slick movement in high traffic ship- 
ping lanes are a the topics discussed. Microbial 
degradation of oils, and toxicity studies of oils and oil 
dispersants affecting aquatic plant and animal life are 
considered. (Contains 250 citations and includes a 
subject term index and title list.) 
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Dynamic Oceanography 


415,034 

AD-A272 565/3/GAR PC A0O1/MF A01 
Woods Hole Oceanographic Institution, MA. Dept. of 
Physical son of Sate 

orn of tellite-Derived Velocity Fields in 
| rept. 

26 Oct 93, 3p 

Contract N00014-90-J-1808 


No abstract available. 


415,035 


AD-A272 610/7/GAR PC A03/MF AO1 
Naval Postgraduate School, Monterey, CA. 

Ocean Wave Height Transformation Mode! Using 
Surface Roller Theory. 

Master's thesis. 

A. H. Brookins. Jun 93, 49p 


A wave height transformation model is developed 
using surface roller theory. Roller energy production is 
included in the energy flux balance equation to predict 
rms wave height for randomly varying, irregular waves 
over arbitrary bathymetry. The dissipation function is 
defined using wave roller theory, where the area of the 
roller is defined from a simple bore analogy. The Ray- 
distribution is used to statistically describe wave 
heights as waves shoal, break, and dissipate. Model 
predictions are compared with data acquired on both 
barred and near planar beaches. The surface roller 
wave height transformation model predicts rms wave 
heights with an average rms error of 6.5% for a barred 
beach over three days, 3.0% for two planar beaches 
over four days, and 4.5% average error for all loca- 
tions over seven days. The model has two free param- 
eters, alpha representing the type of breaker and 
—— a measure of breaking wave saturation, also a 
tion of beach slope. Optimal values of both param- 
eters are chosen by model fitting. The model is sensi- 
tive to gamma, but not sigma. The surface roller model 
improves the bore dissipation model Thornton and 
Guza, 1983 by decreasing the average rms error by 
40% while decreasing model sensitivity to input pa- 
rameters. Surface roller, Bore dissipation, Wave 
height, Energy flux balance. 


415,036 


AD-A272 922/6/GAR PC A03/MF AO1 
Naval Research Lab. Detachment, Stennis Space 
Center, MS. 

Estimating the Rotation Rate of Mesoscale Ocean 
Rings from Satellite Altimetry. 

Final rept. 

T. J. Bennett. 26 Oct 93, 18p Rept no. NRL/FR/ 
7322--93-9443 


The mesoscale ocean environment has considerable 
impact on underwater acoustics. However, the ocean 
is such a data-sparse environment, especially at 
depth, that it is difficult to make effective ocean now- 
casts and forecasts of the environment. A key input to 
nowcasts and forecasts is the rotation rate of mesos- 
cale ocean rings. Tlis report presents a technique for 
determining the rotation rate from satellite altimetry. 
The technique offers the prospect (if a cost-effective 
system for monitoring this key ocean parameter. Tacti- 
cal scale models, Ocean models, Data assimilation. 


415,037 


DE93019446/GAR PC A02/MF A01 
Naval Postgraduate School, Monterey, CA. 
Scientific 


development of a ae parallel 
1993 and Continuing fi 1983-1904 to 
CHAMAIP (Computer Hardware, Advanced Maine 


matics, and Model 
A. J. Semtner, and R. M. Chervin. May 93, 6p DOE/ 
ER/61224-2 

Contract Al05-91ER61224 

Sponsored by Department of Energy, Washington, DC. 
During the second year of CHAMMP funding to the 
principal investigators, progress has been made in the 
proposed areas of research, as follows: investigation 
of the physics of the thermohaline circulation; exami- 
nation of resolution effects on ocean general circula- 


tion; and development of a massively parallel ocean 
climate model. 
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415,038 


N94-14266/8/GAR 
(Order as N94-14209/8/GAR, PC A17/MF 
A04 


) 
Maritime Safety Agency, Tokyo (Japan). Hydrographic 


Dept. 

Sea Truth Data of the Kuroshio Meander and Cold 
Eddy Movement. 

M. Hishida, and Y. Michida. 31 Mar 93, 9p 

In Science and Technology Agency, Asia-Pacific Isy 
Conference, Volume 2 p 290-298. 


An overview of observed phenomena of the KLM (Kur- 
oshio Large Meander), relationship of sea level differ- 
ence in the Tokara Strait where the ocean condition is 
strongly affected by that in the ECS (East China Sea), 
and formation of T' (Tanegashima Cold Water) and 
KLM are presented. A new schematic representation 
of the ocean current system in the ECS obtained by 
compiling the knowledge derived from satellite IR (In- 
frared) image data provided by the MOS-1 (Marine Ob- 
servation Satellite-1) and NOAA is proposed. The 
quick bulletin about the ocean condition named 
‘Kaiyou Sokuhou’, and trajectories of surface drifters, 
an oceanographic atlas of the Japan-China Joint Re- 
search Program on the Kuroshio (JRK), and many 
other references are also proposed. The SST (Sea 
Surface Temperature) image in spring is useful to ana- 
lyze the Kuroshio meander because TCW formation 
occurs, and this phenomenon will tri the formation 
of the KLM. SST images from satellite show many 
changes of time dependent eddy movements. The sat- 
ellite image data suggest that new physical ocean 
process or theory has to be considered. 


415,039 


N94-14267/6/GAR 

(Order as N94-14209/8/GAR, PC A17/MF 

A04) 
py Regional Fisheries Research Lab., Miyagi 
japan). 

Tracking of Change of a Warm-Core Ring Struc- 
ture. 
D. Inagake, and A. Tomosada. 31 Mar 93, 4p 
In Science and Tech Agency, Asia-Pacific Isy 
Conference, Volume 2 p -302. 


A warm streamer, which was observed by a hydro- 
pa survey onboard the research vessel Soyo 

aru from May 20 to 22 in 1989, was tracked by MOS- 
1 (Marine Observation Satellite-1) VTIR (Visible and 
Thermal Infrared Radiometer) images and NOAA-10/ 
AVHRR (Advanced Very High Resolution Radiometer) 
images from February to August in 1989. These 
images presented a generation of the streamer, spiral- 
ing warm water into the Kuroshio warm core ring, and 
development of the ring. The warm streamer around 
the Kuroshio warm core ring had a structure beyond 
500 m in depth with a geostrophic current structure. 
Also, another warm streamer was observed in the 
warm core ring. It can be considered that the inner 
streamer was taken into the warm core ring several 
weeks before and that the spiraling outer warm band 
was a new warmstreamer around the Kuroshio warm 
core ring. 


415,040 


N94-14268/4/GAR 
(Order as N94-14209/8/GAR, PC A17/MF 


A04) 
National Space Development Agency, Ohashi (Japan). 
Earth Observation Center. 
Outline of ISY Kuroshio Observation Experiment. 
- Maejima, H. Ochiai, and H. Tameishi. 31 Mar 93, 


ny Science and emery Asia-Pacific Isy 
Conference, Volume 2 3- Soe Prepared in Coop- 


eration with Tokyo Univ., i in; Nakanihon Air Service 
CO. Ltd., Aichi, Japan; and Remote Sensing Technolo- 
gy Center, Tokyo, Japan. 


An overview of the ISY (International Space Year) Kur- 
oshio observation experiment conducted in Kumanon- 
ada using the data by the MOS-1 (Marine Observation 
Satellite-1) observation, the AXBT (Airborne Expend- 
able Bathy T ), and vessel observation is 
presented. The observation area; the AXBT configura- 
tion; the airborne MSS (Multi Spectral Scanner) char- 
acteristics; and the data obtained by the MOS-1/VTIR 
(Visible and Thermal Infrared Radiometer), airborne 
MSS, and 3-D (Dimensional) sea temperature profile 
image from AXBT data are shown. 


415,041 
N94-14270/0/GAR 

(Order as N94-14209/8/GAR, PC A17/MF 

A04) 

Japan Fisheries Information Service Center, Tokyo. 
Warm Streamers Extended from Warm Core Rings 
(WCR’S) and Their Role on Fish Migration and 
Fishing Ground Formation. 
H. Tameishi, and T. Sugimoto. 31 Mar 93, 6p 
In Science and Technology Agency, Asia-Pacific Isy 
Conference, Volume 2 p 311-316. 


It is recognized that the Warm Streamers (WS's) often 
branch out toward the north or northwest from Warm 
Core Rings (WCR’s), in satellite thermal imageries. 
They become migrating paths toward the North and 
from offshore to nearshore. In this study, the relation- 
ship between these fine structures and fishing 
grounds, were investigated, using NOAA/AVHRR (Ad- 
vanced Very High Resolution Radiometer) data with 
assistance of aircraft data and fisheries information. 
The obtained results are as follows: (1) NOAA/AVHRR 
imageries with spatial resolution of 1.1 km represent 
the structures of the WS’s of about 10 km in width 
around the WCR’s well; (2) by using the simultaneous 
aircraft data, many sardine’s schools are recognized at 
= head of WS, in which coastal region sardine’s fish- 
a> are often formed; (3) it seems that WS is 
| for the transfer of schools toward the coast; and 
(4) schools of sardine, mackerel, and other species 
make zonation across the front of WCR’s. 


415,042 

N94-15186/7/GAR PC A03/MF A01 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

IAI Topic: El Nino. Southern Oscillation and Inter- 
annual Climate Variability. 

A. D. Moura, and V. E. Kousky. 1992, 21p INPE- 
5410-PRE/1757 

Presented at the Scientific Experts Meeting of the 
Inter-American Inst. For Global Change Research, 
Washington, DC, 5-6 Mar. 1992. 


Observational, modeling and theoretical work by sci- 
entists all over the world, especially during the last 
decade, has lead to an understanding that the abnor- 
mal warming of the Pacific Ocean is intimately related 
to a consistent pattern of climate anomalies through- 
out the tropics and many parts of the globe. The clii- 
matic disasters of 1982-83 are an extreme example of 
an irregular but recurring pattern known as the warm 
episode phase of the El! Nino-Southern Oscillation 
(ENSO) cycle. ENSO is an irregular cycle, with ex- 
tremes of variable amplitude recurring at intervals of 3 
to 7 years. The impact of ENSO warm episodes is such 
that warmer than normal winters are expected in north- 
western United States and southeastern Canada, due 
to a jet stream split, that brings warmer tropical air to 
the region, while flooding are likely to occur in the Gulf 
Coast States. Increased frequency of forest fires has 
been associated with the cold phases of ENSO due to 
low precipitation in many areas. Global Circulation 
Models which are incapable of properly simulating in- 
terannual time scale ocean variability in the tropical 
Pacific are being argued as not being well suited for 
longer (decadal to centennial) time scale simulation of 
climate change. These scientific facts added to the tre- 
mendous economic value of the climate information on 
these time scales for socio-economic planning, make 
this topic a natural choice to be included among those 
of relevance in the scientific agenda of the Inter-Ameri- 
can Institute (IAI) for Global Change Research. 


415,043 
PB94-126372/GAR PC A09/MF A03 
International Inst. for Hydraulic and Environmental En- 
ineering, Delft (Netherlands). 

Assessment Technique for Salt Intrusion in 
Alluvial Estuaries. 
Doctoral thesis. 
H. H. G. Savenije. 9 Dec 92, 199p 
Prepared in cooperation with Technische Univ. Delft 
(Netherlands). 
Available outside the North American Continent from 
weg G. Savenije, Patrijsiaan 21, den Haag, Neder- 
and. 


The objective of the study is to develop a consistent 
and comprehensive method to describe the salt intru- 
sion process in an alluvial estuary as a function of tide, 
fresh water discharge and geometry, on the basis of 
readily available or easily obtainable information. The 
method aims at enabling the investigator to obtain a 





reasonably accurate insight into the hydrological func- 
tioning of the estuary system in a situation where time 
and funds are serious constraints. The tool developed 
in this study is different from other methods in that it is 
a rapid assessment technique that enables the user to 
set up a simple (sometimes preliminary) model, and to 
come to the basic understanding of the functioning of 
the system with a minimum of information required. 


Hydrography 


415,044 

P394-123668/GAR PC A03/MF A01 

Foersvarets Forskningsanstalt, Linkoeping (Sweden). 

Huvudavdeining foer Informationsteknologi. 

ha A. AA of 
av Laserbatymetridata 

pom ne Me for Postprocessing of Laser Bathyme- 

try Data). 

O. Steinvall, K. Koppari, and U. Karisson. May 93, 

41p FOA-30079-3.1 

Text in Swedish; summary in English. 


The report shortly reviews the most important correc- 
tions which have to be applied in the post-processing 
of the raw data from a laser bathymetry system. These 
corrections include absolute positioning of the — 
sounding as well as corrections for the measured 
depth. The depth corrections consist of system de- 
pendent parameters as well as environmental factors 
such as the influence of waves and multiple scattering 
in the water. Many of the corrections are hard to apply 
with great accuracy, e.g. those corrections \ 
depend on wave slopes as these slopes are hard to 
measure. An analysis of the total error budget indi- 
cates that a depth sounding laser system during most 
weather and water conditions can meet the demand 
on depth accuracy set by the International Hydro- 
graphic Bureau (iHB) as being no larger than + or - 30 
cm down to 30 m depth and no larger than 1 m down to 
100 m depth. 


415,045 

PB94-124443/GAR PC A04/MF A01 
Foersvarets Forskningsanstalt, Linkoeping (Sweden). 
Huvudavdeining foer informationsteknologi. 
ScanView: Ett Grafikpr: foer Analys av La- 
serbatymetridata (Scan : A Grafical 

for Analysis of Laserbath’ ymetry Data). 

S. Kulidorff. Mar 93, 73p FOA-C.30707. 3.1 

Text in Swedish; summary in English.Color illustrations 
reproduced in black and white. 


The report describes the development of a program 
called ScanView. The program is supposed to simplify 
the postprocessing of water depth data collected with 
the FLASH-system. ScanView consists of a number of 
windows and dialogs that presents swath and echos 
graphicly. With the program one can study collected 
bathymetry data as a color scaled map describing 
depth of water. Various setti —_ can be made to make 
out interesting shots. The individual laser shots may 
then be selected and studied for instance by its wave- 
form. The program is written in the program language 
Ada with help of the window system Motif. 


Marine Engineering 


415,046 

AD-A272 668/5/GAR PC A07/MF A02 
Naval Postgraduate School, Monterey, CA. 

Pitchfork and Dive Plane Reversal of 
Submarines at Low Speeds. 

Master’s thesis. 

J. S. Riedel. Jun 93, 137p 


The ability of a submarine to maintain ordered depth, 
especially during periscope depth operations at low 
speeds, is vital for the vessel to perform its mission 
and avoid detection. Modern submarines exhibit an in- 
herent phenomenon that produces an undesirable 
ship response at low speeds, commonly referred to as 
dive plane reversal. The physical parameters that 
govern this occurrence are related in this thesis to the 
problem of multiple steady state solutions in the verti- 
cal plane. Generic solution branching, in the form of 
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pitchfork bifurcations, can occur when the nominal 
level flight path loses its stability. A systematic study 
reveals the existence of a critical Froude number, 
based on the vessel's speed and metacentric height, 
where this branching occurs. Bifurcation theory tech- 
niques and numerical computations are utilized to clas- 
sify the effect that geometric parameters, trim and bal- 
last conditions, and hydrodynamic properties have on 
the existence of these multiple solutions. Bifurcations, 
Submarine Motions, Dive planes. 


415,047 

AD-A272 890/5/GAR PC A03/MF A01 
Materials Research Labs., Ascot Vale (Australia). 
Evaluation of Transmission E and 
pling Loss Factor of Structural Junctions. 
Technical rept. 

Y. K. Tso. Aug 93, 29p MRL-TR-93-1, DODA-AR- 
008-252, 


The evaluation of transmission efficiency of structural 
junctions forms an important part in the study of struc- 
ture-borne noise as it provides the basis for identifying 
and quantifying the vibration paths in the structure. In 
this report, analytical methods for evaluating the trans- 
mission efficiency of structural junctions ae 
plate-plate and plate-beam junction are described. T| 

calculation of coupling loss factor from the wh 
sion efficiency of a junction for Statistical Energy Anal- 
ysis (SEA) is also described. Sample calculations of 
transmission efficiencies on a number of structural 
junctions are presented. It is found that for typical 
naval ship constructions that consist of plates coupled 
to light thin beams, the elastic vibrations of the beams 
have a significant effect on the transmission efficiency. 


415,048 
AD-A273 036/4/GAR PC A07/MF A02 
Naval Command, Control! and Ocean Surveillance 
ae, weet — CA. RDT and E Div. 

Scale-Model Ceramic uy 4 
Housing. tor a. Submergence Service: 

Housings. 

Final rept. 
J. D. Stachiw, R. P. Johnson, and R. R. 
Kurkchubasche. Mar 93, 141p Rept no. NCCOSC/ 
RDT/E-TR-1582 


Original contains color plates: All DTIC and NTIS re- 
productions will be in black and white. 


The scale model of a 26-inch OD pressure housing as- 
sembly for service to a 20,000-foot (6,096-meter) 
depth was designed, subjected to structural analysis, 
fabricated from 94-percent alumina ceramic, instru- 
mented with strain gages, and tested to destruction. 
The scale model consisted of two 12.047-inch OD by 
15.375-inch L by 0.434-inch t (30.59-centimeter OD by 
39-centimeter L by 1.1-centimeter t) monocoque cylin- 
ders of 94-percent alumina ceramic, joined by a titani- 
um coupling with an integral T-ring stiffener, and 
closed off with two ceramic hemispherical bulkheads. 
The hemispherical bulkheads incorporated a short cy- 
lindrical skirt the thickness of which matched the wall 
thickness of the cylinders. The ends of both the cylin- 
ders and hemispheres were enclosed in Naval Ocean 
Systems Center (NOSC) Type Mod 1 titanium end 
caps bonded to the ceramic surfaces with epoxy adhe- 
sive. The scale model housing assembly successful 
withstood a proof test to 10, psi (69 MPa) and 100 
pressure cycles to 9,000 psi (62 MPa). In a separate 
test, one of the ceramic hemispheres from the housing 
was pressure cycled by itself 500 times to 9,000 psi 
(62 MPa) without appearance of surface spalling. 
When pressurized to destruction, the scale-model 
housing imploded at 11,933 psi (82.3 MPa). The scale- 
model ng assembly is capable of supporting in 
seawater a pi of 69 pounds. The structural 
design, selection of materials, fabrication process, and 
assembly procedure resulted in a ceramic pressure 
housing with a 0.61 weight/displacement ratio, accept- 
able for service to 20,000 feet (6,096 meters). The 
cyclic fatigue life of the ceramic components exceed- 
ed 500 pressure cycles to design depth. 


415,049 

N94-13857/5/GAR PC A02/MF A01 
Materials Research Labs., Ascot Vale (Australia). 
Structural Investigation of a GRP/Foam 
Sandwich uae cenens Using X ray Computed To- 


B. nn, J. R. Davis, P. Lambrineas, P 
Wells, and K. R. Thomson. 1993, 10p 


Glass-reinforced plastic (GRP)/foam sandwich con- 
struction is a method of obtaining stiff lightweight com- 


415,052 


Marine Engineering 


posite structures. These composites find Naval appli- 
cations in superstructures and in the hulls of vessels 
requiring a low magnetic sign nature. The application of 
such composites requires that they can be inspected 
by nondestructive testing (NDT) techniques for flaws in 
manufacturing or for service induced damage, includ- 
ing internal damage from the passage of explosion in- 
duced shocks. An investigation of the degree to which 
x ray computed tomography (CT) can be used to char- 
acterize such features, using a composite which con- 
tains a number of artifacts of manufacturing, as well as 
—— induced flaws and shock damage is de- 
scribed. 


415,050 
N94-15702/1/GAR PC A03/MF A01 
Admiralty Research Establishment, Gosport (Eng- 


land). 
of Coupled Heave and Pitch Motions of 
a Model Frigate, 

P. Crossland, P. A. Wilson, and J. C. Bradburn. cOct 


92, 27p DRA/TM(AWMH)92340, BR315173, ETN- 
93-94503 


A comparison of the heave and pitch motion decay 
time histories together with the analytical decay time 
histories synthesized using the hydri coeffi- 
cients predicted by the PAT-91 ship motion computer 
program is provided. The PAT-91 ship program was 
found to overpredict damping especially at resonant 
frequencies, resulting in there being no significant 
peak in the transfer function of pitch r 2 resonance. The 
results of a series of experiments that measured the 
decay time histories of a model frigate free to move in 
the vertical plane, in an attempt to identify where the 
problems might be occurring, are presented. J 
ments are made concerning the components in 
heave and pitch motions using the terms in the full two 
dimensional strip theory heave and pitch motion equa- 
tions to explain the trends shown. The investigation 
showed that the sectional damping coefficient 
to be over predicted. This results in a relatively poor 
prediction of heave decay curves at low speed and 
overestimates the damping in the pitch decay curves. 
It appears that the discrepancies seen in the heave 
and pitch transfer functions could be due to the wave 
excitation being predicted incorrectly. 


415,051 
PATENT-5 235 931 Not available NTIS 
Department of the Navy, Washington, DC. 
inflatable Undersea Vehicle System of Special Util- 
SPaeaes eames ther Vessel. 

atent. 
R. H. Nadolink. Filed 22 Jul 92, patented 17 Aug 93, 
11p AD-D015 970/7, PAT-APPL-7-916 758 
Supersedes PAT-APPL-7-916 758, AD-D015 516. 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231. 


The submersible vehicle system of tile present inven- 
tion comprises a unitary undersea vehicle composed 
of a rigid hull submersible mated to an inflated auxiliary 
submersible. Both the rigid bull submersible and the 
auxiliary submersible may be initially stored aboard a 
mother vessel. The auxiliary submersible is provided 
with one or more compartments for storing fuel and/or 
ballast, either positive or negative. 


415,052 

PATENT-5 237 129 Not available NTIS 
Department of the Navy, Washington, DC. 

—— Ground Adapter for Kickpipes and Stuffing 


Patent. 

M. Obara. Filed 13 Jun 91, patented 17 Aug 93, 4p 
AD-D015 964/0, PAT-APPL-7-714 815 

Supersedes PAT-APPL-7-714 815, AD-D015 051. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231. 


A shielded cable passes through a kickpipe in a struc- 
tural plate member, such as the deck of a ship. The 
kickpipe has a necked-down portion designed to re- 
ceive the cable at a point where the cable shielding 
has been exposed. Axially compressible radially ex- 
pandable iris, or toroidal, —- are engaged by an 
adapter nut threadably received inside the kickpipe to 
create a low impedance ground connection from the 
cable shielding to the deck. The adapter nut has a 


March 1,1994 217 





OCEAN TECHNOLOGY & ENGINEERING 


Marine Engineering 


cavity for receiving a packing material and a gland nut 
is received in the adapter cavity to seal the ground 
connection from the environment. 


415,053 
PATENT-5 240 351 se available NTIS 


Department of the — Washington, DC 
— Deployment System. 
tent. 


G. E. Holmberg. Filed 17 Jan 92, patented 31 Aug 
93, 11p AD-D015 972/3, PAT-APPL-7-822 454 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231. 


A hydrodynamic cable deployment system suitable for 

cable from a coil on a moving underwater 
vessel is disclosed. The present invention provides hy- 
drodynamic assist means for cooperation with a 
system for the deployment of a cable tether used for 
communication between a marine vessel and an ex- 
pendable or non-expendable device launched there- 
from by providing means for generating hydrodynamic 
pressure to produce a current in the direction of cable 
deployment, assisting in the process of stripping the 
cable from the coil. The means for generating hydrody- 
namic pressure can be implemented via a pump, or via 
a water intake scoop which utilizes the forward move- 
ment of the marine vessel to force water there through. 
Additional pressure can be induced and concentrated 
in a predetermined direction through directional noz- 
zles. Further hydrodynamic assistance can be provid- 
ed by inserting interspaced diameter constrictions 
within the inside diameter of a hose through which the 
cable is , thereby providi iodic increases 


¢ deployed BING | 
in the water velocity along the direction of travel of the 
cable. 


415,054 


PB94-120151/GAR PC A04/MF A01 
Defence Research Establishment Atlantic, Dartmouth 


(Nova Scotia). 

Review of Support Interference and Some 
oy te ior the Marine Dynamic Test Facili- 
ty (MDTF). 

M. Mackay. Sep 93, 62p DREA-93-107 

Summary in French. 


The literature on model testing with a tail sting support 
is reviewed for its application to submarine experi- 
ments on the Marine Dynamic Test Facility (MDTF) 
proposed for the institute for Marine Dynamics, St. 
John’s, Newfoundland. A number of flow mechanisms 
for both static and dynamic sting interference are dis- 
cussed in this context, but because of the unique fea- 
tures of the MDTF their relevance is not always clear. 
Other sting-related issues such as deflection under 
load and vibration are discussed briefly. It is concluded 
that sting support for large submarine models in the 
MDTF is feasible for acceptable levels of interference 
without elaborate correction procedures. Some rec- 
ommendations are made for MDTF implementation. 


415,055 


PB94-120961/GAR PC A06/MF A02 
Glosten Associates, Inc., Seattle, WA. 
Prince William Sound Disabled Tanker Towing 
Study. Part 1. Evaluation of Existing Equipment, 
Personnel and Procedures. 
Aug 93, 118p 

Prepared in cooperation with Smit Tak (B.V.) Rotter- 
dam (Netherlands). Sponsored by Disabled Tanker 
Towing Study Group, Anchorage, AK. 


The study has been undertaken by the Glosten Associ- 
ates, Inc., to evaluate the existing capability for emer- 
gency towing at Prince William Sound and to examine 
alternatives that could enhance the escort and assist 
Capabilities for disabled tankers within the waterway 
from the Alyeska Oil Terminal at the Port of Valdez to 
the Gulf of Alaska outside Hinchinbrook Entrance. Part 
1, reported herein, is an objective evaluation by an ex- 
perienced salvage towing master of the existing tugs, 
emergency towing equipment, towing practices, and 
discussion of alternative tug types. 


415,056 


PB94-122900/GAR PC A05/MF A02 
John A. Volpe _ Transportation Systems 
Center, Cambridge, M 
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Analysis of USCG Replacement Stern-Loading 
tionMission for the Aids to Naviga- 
Final rept. Apr 93-Aug 

K. A. Brown. = 93. ben DOT-VNTSC-CG-93-1, 
DOT-CG-N-01-9: 

Sponsored by Coast Guard, Washington, DC. Office of 
Navigation Safety and Waterway Services. 


The report documents the results of the Volpe Cen- 
ter’s analysis of the number of replacement stern-load- 
ing buoy boats (BUSLRs) required for the U.S. Coast 
Guard’s Aids to Navigation (ATON) mission. At 
present, 19 Coast Guard Aids to Navigation Teams 
(ANTs) and one Station (Burlington, VT) are using 13 
46-foot stern-loading buoy boats (BUSLs), and 12 45- 
foot bow-loading buoy boats (BUs). All 25 of these 
boats are now or will soon be in need of replacement. 
In 1983 there were 33 BU/BUSLs: eight of those have 
since been retired due to poor condition. As a result, 
some ANTs are maintaining buoys using 55-foot Aids 
to Navigation Boats (ANBs), which were designed for 
fixed aid maintenance and lane marginal buoy working 
capabilities. 


415,057 

PB94-124559/GAR PC A05/MF A01 

Foersvarets Forskningsanstalt, Stockholm (Sweden). 

a of Weapon Systems, Effects and Protection. 
pp owe: Planering och Genomfoerande av Upp- 

drag foer Autonom Undervattensfarkost (intelli- 

and Execution of a Mission for an 

utonomous Underwater Vehicle). 

E. Westberg. Jun 93, 90p FOA-C-20937-2.1 

Text in Swedish; summary in English. 


A method for decision making in autonomous under- 
water vehicles has been evaluated through computer 
simulations and field trials on a small unmanned un- 
derwater vehicle. The method was developed by the 
American company Decision Science Applications Inc 
and is also applicable to other areas such as duell sim- 
ulators, process automation, expert systems and so 
on. A very important quality is the ability to react to 
unexpected and unpredictable events, for instance 
rapidly appearing treats. Considerations and objec- 
tives associated with a mission are given priorities and 
the environment is modelled with a set of parameters. 
Decisions are made through evaluation of different 
acting alternatives while maximating and minimating 
algorithms in a hierarchical structure. 


Marine Geophysics & Geology 


415,058 

N94-13728/8/GAR PC A03/MF AOt 

Instituto de Pesquisas Espaciais, Sao Jose dos 

Campos (Brazil). 

Maximum Entropy Spectral Analysis of the Geo- 
Time Series of the Oxygen Isotope Record 

from Sea Cores. 


Deep- 1 
R. P. Kane, and N. B. Trivedi. 1993, 30p INPE-5465- 
PRE/1773 


A Maximum Entropy Spectral Analysis of the geologi- 
cal time series of the oxygen isotope 18 for the last 
782,000 years showed 98,000 years as the most 
prominent periodicity, followed by 40,000 years of less 
than half the amplitude and still smaller peaks at 
24,000, 67,000, 84,000, 107,000 and 786,000 years. 
Among the astronomical parameters, only eccentricity 
showed a similar periodicity viz. 96,000 years. Obliquity 
had a prominent periodicity at 41,000 years which was 
reflected in the oxygen isotope series also. Corre- 
sponding to the bimodal precession peaks (23,000 
and 19,000 years), the oxygen isotope series showed 
a peak at 24,000 years and smaller peaks at 22,000 
and 19,000 years. Our results compare well with those 
ss by Thomson (1990) with a more sophisticat- 
method. 


Physical & Chemical Oceanography 


415,059 

DE93010744/GAR PC A06/MF A02 
Department of Energy, Oak Ridge, TN. Office of Scien- 
tific and Technical Information. 


Ocean processes: US Southeast Continental Shelf. 
1993, 112p DOE/OSTI-11674 


This volume, Ocean Processes: US Southeast Conti- 
nental Shelf, summarizes research conducted in the 
South Atlantic Bight (SAB) from 1977 to 1991 under 
the auspices of the US Department of Energy. The pur- 
pose of this research was to describe and quantify 
processes controlling the inputs, distribution, a 
and fate of materials produced in and entering the SA 
from the continent and central ocean. For the pur- 
of study and definition, the continental shelf of 
the SAB was divided into three oceanographic regimes 
depending on major controlling processes evident in 
each. These regimes are the inner, mid, and outer con- 
tinental shelf zones. Chapter 1 defines these zones, 
provides a history of and rationale for the program, and 
summarizes some of the more important results. 
Chapters 2 and 3 describe our state of knowledge of 
processes affecting the physics, chemistry, and biol- 
ogy of the inner and outer continental shelf zones, re- 
spectively. The mid shelf zone is not treated separate- 
ly because processes known to occur there are not 
unique to that zone but rather are a combination of 
those which contro! processes on the inner and outer 
shelves. These processes are described, where appli- 
cable, in Chapters 2 and 3. In Chapter 4 extrapolations 
and projections are advanced to suggest ways in 
which long-term trends in climate, such as global 
em may influence oceanographic processes in 


415,060 


N94-14090/2/GAR PC A04/MF A01 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 

Volume 14: The First SeaWifS intercalibration 
Round-Robin Experiment, SIRREX-1, July 1992. 

J. L. Mueller, S. B. Hooker, and E. R. Firestone. Sep 
93, 62p NAS 1.15:104566, REPT-93B00117-V-14 

its Seawifs Technical Report Series. 


The results of the first Sea-viewing Wide Field-of-view 
Sensor (SeaWiFS) Intercalibration Round-Robin Ex- 
periment (SIRREX-1), which was heid at the Center for 
Hydro-Optics and Remote Sensing (CHORS) at San 
Diego State University (SDSU) on 27-31 July 1992 are 
presetend. Oceanographic radiometers to be used in 
the SeaWiFS Calibration and Validation Program will 
be calibrated by individuals from the National Aeronau- 
tics and Space Administration's (NASA’s) Goddard 
Space Flight Center (GSFC), CHORS, and seven other 
laboratories. The purpose of the SIRREX experiments 
is to assure the radiometric standards used in all of 
these laboratories are referenced to the same scales 
of spectral irradiance and radiance, which will be main- 
tained by GSFC and periodically recalibrated by the 
National Institute of Standards and Technology 
(NIST). The spectral irradiance scale of GSFC’s FEL 
lamp number F269 (recalibrated by NIST in October 
1992) was transferred to lamps belonging to the 9 par- 
ticipating laboratories; | set of lamp transfer measure- 
ments (involving 4 of the lamps) was precise to within 
less than 1 percent and meets SeaWiFS goals, but a 
second set (involving another 14 lamps) did not. The 
spectral radiance scale of the GSFC 40-inch integrat- 
ing sphere source was transferred to integrating 
sphere radiance sources belonging to four of the other 
laboratories. Reflectance plaques, used for irradiance- 
to-radiance transfer by five of the laboratories, were 
compared, but spectral bidirectional reflectance distri- 
bution functions (BRDF’s) were not determined quanti- 
tatively. Also reported are results of similar compari- 
sons (in October 1992) between the GSFC scales of 
spectral irradiance and radiance and those used by the 
H /Santa Barbara Research Center (SBRC) to 
calibrate and characterize the SeaWiFS instrument. 
This first set of intercalibration round-robin experi- 
ments was a valuable learning experience for all par- 
ticipants, and led to several important procedural 
cha , which will be im nted in the second 
SIRREX, to be held at CHORS in June 1993. 


415,061 


N94-14261/9/GAR 
(Order as N94-14209/8/GAR, PC A17/MF 


A04) 
Tsukuba Space Center, Ibaragi (Japan). 
Outline of ISY Sea Surface Data Sets. 
K. Maeda, and H. Maejima. 31 Mar 93, 5p 
In Science and Tech Agency, Asia-Pacific Isy 
Conference, Volume 2 p 269-273. 





Mission to Planet Earth is the main theme of Interna- 
tional Space Year (ISY). The National Space Develop- 
ment Agency of Japan (NASDA) is responsible for the 
data sets concerning Sea Surface Temperature (SST) 
and Polar ice Extent (PIE) important for global warmi 
as a part of Earth Science and Technology (ES and 
which is one of the panels of experts for the Space 
Agency Forum for ISY (SAFISY). NASDA has devel- 
oped various data sets using Marine Observation Sat- 
ellite-1 (MOS-1)/MOS-1b and other satellite data for 
the aforementioned items. in this report, an outline of 
SST data set using MOS-1/1b data and other satellite 
data is presented. 


415,062 
N94-14262/7/GAR 

(Order as N94-14209/8/GAR, PC A17/MF 

A04) 

Remote Sensing Technology Center, Tokyo (Japan). 
Integration of SST Data Sets Using MOS-1 Satellite 
Data: For Validation and Monit » 
S. Takeuchi, Y. Nakayama, and T. Tomita. 31 Mar 
93, 4p 
In Science and Technology Agency, Asia-Pacific Isy 
Conference, Volume 2 p 274-277. Sponsored by 
Nasda. 


The configuration of the integrated SST (Sea Surface 
Temperature) data set derived from the MOS-1 
(Marine Observation Satellite-1)/VTIR (Visible and 
Thermal Infrared Radiometer) combined with those by 
other MOS-1 sensors, such as MSR (Microwave Scan- 
— and MESSR (Multispectral Electron- 
ic Self-Scanning Radiometer) and derived from the 
NOAA/AVHRR (Advanced Very High Resolution Radi- 
ometer) and sea truth data by several ocean data 
buoys is outlined. The results of preliminary validation 
using the data set are also outlined. The regional SST 
data set around Japan acquired by VTIR and by the 
combination of VTIR and AVHRR is outlined. Results 
of regression analysis for the MOS-1/VTIR data set 
and that for the VTIR and MSR combined data set are 
presented. The relation between SST estimate errors 
and the number of days from launch of the MOS-1 is 
shown. 


415,063 
N94-14263/5/GAR 

(Order as N94-14209/8/GAR, PC —! 

) 

Commonwealth Scientific and Industrial Research Or- 
ganization, Mordialoc (Australia). Atmospheric Re- 
search Div. 
Geophysical Validation of ATSR Sea Surface Tem- 
peratures. 
|. J. Barton, D. T. Lieweilyn-Jones, A. J. Prata, and 
R. P. Cechet. 31 Mar 93, 4p 
in Science and Technology Agency, Asia-Pacific Isy 
Conference, Volume 2 p 278-281. 


The Along Track Scanning Radiometer (ATSR), which 
was launched on the ERS-1 in 1991, is supplying 
global Sea Surface Temperature (SST) measurements 
which are useful for climate research applications. To 
ensure that the radiometer is able to supply highly ac- 
curate estimates of SST, several cruises have been 
undertaken in Australian waters during which ship 
based measurements have been compared to those 
from space. A summary of this intercomparison is 
given along with a case study of comparisons between 
the ship measurements and those made using data 
from the Advanced Very High Resolution Radiometer 
(AVHRR) on the NOAA-11 meteorological satellite. 


415,064 
N94-14264/3/GAR 

(Order as N94-14209/8/GAR, PC —— 

) 

lwate Univ., Morioka (Japan). Dept. of Computer and 
Information Science. 
Accuracy Validation Test of Estimated Sea Sur- 
face Temperature by Satellite Data. 
S. Tanba, T. Souma, |. Yoshida, T. Watanabe, and R. 
Yokoyama. 31 Mar 93, 4p 
In Science and Technology Agency, Asia-Pacific Isy 
Conference, Volume 2 p 282-285. 


By using the sea truth data of MBAMMBS (Mutsu Bay 
Automatic Marine Monitoring Buoy System), the accu- 
racy of the SST (Sea Surface Temperature) estimated 
by the NOAA-11/AVHRAR (Advanced Very High Reso- 
lution Radiometer) data was evaluated. An SST esti- 
mation function was calculated by the eg anal- 
ysis based on the SWM (Split Window Method), and it 
provided the standard error of 0.70 C. Some match- 
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ups were found to be exposed to strong SSE (Sea Sur- 
face Effect): that means the large temperature differ- 
ence between the sea skin for the satellite detection 
and the 1 m depth of the buoy detection. By removing 
those match-ups, a —- function, whose coeffi- 
cients are almost equal to those in the regression func- 
tion by NOAA-9/AVHRR in Mutsu Bay, with the stand- 
ard error of 0.36 C is obtained. 


415,065 
N94-14265/0/GAR 
(Order as N94-14209/8/GAR, PC A17/MF 


A04) 
Iwate Univ., Morioka (Japan). Dept. of Computer Sci- 


ence. 
Sea Surface Effect on the Sea Surface Tempera- 
ture Estimation by Satellite Data. 

R. Yokoyama, S. Tanba, and T. Souma. 31 Mar 93, 


4p 
In Science and Technology Agency, Asia-Pacific Isy 
Conference, Volume 2 p 286-289. 


BY. using a Sea Surface Temperature Profiler Buoy 
(SSTPB), the behavior of the vertical temperature pro- 
file was observed in Mutsu Bay. In the midday under 
clear and calm condition in summer, there occurred a 
large temperature difference, of at most 5 C, between 
the sea skin and the 1 m depth. The difference sud- 
denly di ‘ed when it began to blow more than 5 
m/s. The sea surface effect must be a dominant error 
factor in the Sea Surface Temperature (SST) estima- 
tion by satellite data other than the atmospheric effect. 


415,066 
N94-14271/8/GAR 

(Order as N94-14209/8/GAR, PC — 

04) 

Meteorological Research Inst., Tsukuba (Japan). 
A Correction for Sea Surface Tempera- 
ture by Application of Microwave Dual-Channel 
Technique to VTIR Data. 
Y. Takayama. 31 Mar 93, 4p 
In Science and Technology Agency, Asia-Pacific Isy 
Conference, Volume 2 p 317-320. 


Atmospheric correction for estimating sea surface 
temperature (SST) from VTIR data by using the IR 
split-window technique (11 and 12 microns) and dual- 
frequency microwave channels (23.8 and 31.4 GHz) 
are presented. Both methods have the same capability 
for i water-vapor absorption effect to esti- 
mate SST. However, the microwave dual-frequency 
method bring better SST estimation than the split- 
window technique for VTIR data. The simulation study 
shows that this better estimation of SST by the micro- 
wave dual-frequency is due to a better signal-to-noise 
ratio for correction of atmospheric absorption than the 
split-window technique, in the case of VTIR observa- 
tion. By using the different radiation characteristics be- 
tween infrared and microwave channels, it is feasible 
to improve the accuracy in estimating the SST in the 
case of the existing dense stratospheric aerosol. 


415,067 
N94-15026/5/GAR 

(Order as N94-15025/7/GAR, PC A18/MF 

A04) 

National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Background Suppression Techniques in Germani- 
um Detectors. 
N. Gehrels, and C. Cheung. cDec 92, 7p 
In Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 5-11. 


A new generation of astrophysical gamma ray spec- 
trometers employing germanium solid state detectors 
for precise energy measurement are currently being 
planned for spaceflight in the late 1990’s and the early 
21st century. Because the observations of weak celes- 
tial sources are carried out in an intense radiation envi- 
ronment, the key objective of instrument design is to 
find ways to reduce the background. The current state 
of the knowledge in this field is reviewed and the new 
hardware techniques under design and test are dis- 
cussed. Many of these techniques have already been 
flight tested on balloon platforms. Recent results from 
some of these tests are presented. By carefully apply- 
ing these techniques it should be possible to achieve 
sensitivities that are factors of 3 to 10 better than 
would be obtained for a conventional instrument of 
similar weight. 


415,068 


N94-15529/8/GAR PC A03/MF A014 


415,070 


Physical & Chemical Oceanography 


National Aeronautics Administration, 


and 
Greenbelt, MD. Goddard Space Flight Center. 
Volume 12, 
Cumulative 


SeaWIFS Technical Report Series. 
SeaWiFS Technical Report Series 
Index: Volumes 1-11. 

E. R. Firestone, and S. B. Hooker. Aug 93, 30p NAS 
1.15:104566-V-12, REPT-93B00034, NASA-TM- 
104566-V-12 


The Sea-viewi Wide _ Field-of-view Sensor 
(SeaWiFS) is the follow-on ocean color instrument to 
the Coastal Zone Color Scanner (CZCS), which 
ceased operations in 1986, after an 8-year mission. 
SeaWiFS is expected to be launched in 1994, on the 
SeaStar satellite, being built by Orbital Sciences Cor- 
poration (OSC). The SeaWiFS Project at the National 
Aeronautics and Space Administration's (NASA) God- 
dard Space Flight Center (GSFC) has undertaken the 
responsibility of documenting all aspects of this mis- 
sion, which is critical to the ocean color and marine 
science communities. This documentation, entitled the 
SeaWiFS Technical Report Series, is in the form of 
NASA Technical Memorandum Number 104566. All 
reports published are volumes within the series. This 
particular volume serves as a reference, or guidebook, 
to the previous 11 volumes and consists of 6 sections 
including: an errata, an addendum (a summary of the 
SeaWiFS Working Group Bio-optical Algorithm and 
Protocols Subgroups Workshops), an index to key- 
words and phrases, a list of all references cited, and 
lists of acronyms and symbols used. It is the editors’ 
intention to publish a cumulative index of this type after 
every five volumes in the series. This will cover the 
topics published in all previous editions of the indices, 
that is, each new index will include all of the informa- 
tion contained in the preceding indices. 


415,069 
N94-15680/9/GAR PC A01/MF A01 
Columbia Univ., New York, NY. 

cutee the Southern Ocean Response to Cli- 
mate ' 

Final Report. 

D. G. Martinson, D. Rind, and C. Parkinson. 1993, 3p 
NAS 1.26:194601, NASA-CR-194601 

Contract NAGW-1844 


The purpose of this project was to couple a regional 
(Southern Ocean) ocean/sea ice model to the existing 
Goddard Institute for Space Science (GiSS) atmos- 
pheric general circulation model (GCM). This modifica- 
tion recognizes: the relative isolation of the Southern 
Ocean; the need to account, prognostically, for the sig- 
nificant air/sea/ice interaction through all involved 
components; and the advantage of translating the at- 
mospheric lower boundary (typically the rapidly chang- 
ing ocean surface) to a level that is consistent with the 
physicai response times governing the system evolu- 
tion (that is, to the base of the fast responding ocean 
surface layer). The deeper ocean beneath this layer 
varies on time scales several orders of magnitude 
slower than the atmosphere and surface ocean, and 
therefore the boundary between the upper and deep 
— represents a more reasonable fixed boundary 
condition. 


415,070 

N94-15701/3/GAR PC A02/MF A01 
Cooperative Inst. for Research in Environmental Sci- 
ence, Boulder, CO. 

Sea ice Motions in the Central Arctic ice Central 
Arctic Pack Ice as Inferred from AVHRR Imagery. 
Annual Progress Report. 

W.E , J. Maslanik, and C. Fowler. Oct 93, 10p 
NAS 1.26:194572, NASA-CR-194572 

Contract NAGW-2948 


Synoptic observations of ice motion in the Arctic Basin 
are currently limited to those acquired by drifting buoys 
and, more recently, radar data from ERS-1. Buoys are 
not uniformly distributed ous the Arctic, and 
SAR coverage is limited regionally and temporally due 
to the data volume, swath width, processing require- 
ments, and power needs of the SAR. Additional ice- 
motion observations that can map ice responses si- 
multaneously over large portions of the Arctic on daily 
to weekly time intervals are thus needed to augment 
the SAR and buoy data and to provide an intermedi- 
ate-scale measure of ice drift suitable for climat i- 
cal analyses and ice —— Merging the remotely- 
sensed ice motions with SAR, AVHRR, OLS, and 
SSM/I imagery permits studies of ice processes over a 
range of space and time scales. A medium-resolution 
passive microwave sensor might be ideal for this pur- 
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poe, but no such satellite will be available in the near 
future. Combinations of existing data types are thus 
likely to be our best bet for generating motion fields 
with a coverage and resolution best suited to climate 
Principal objectives of this project are to: (1) 
demonstrate whether sufficient ice features and ice 
motion existed within the consolidated ice pack to 
permit motion tracking using AVHRR imagery; (2) rs 
termine the limits imposed on AVHRR mappi 
cloud cover; and (3) test the applicability of AV bey 
derived motions in studies of ice-atmosphere interac- 
tions. 


415,071 
N94-15899/5/GAR 
(Order as N94-15886/2/GAR, PC — 
04) 


93, 9p 

Proceedings of the Third Spaceborne Imaging 
Radar Symposium p 185-193. 
A vugraph format presentation is given. The following 
topics are discussed: scientific overview, radar data 
opportunities, sea ice investigations, and ice sheet in- 
vestigations. The Sea Ice Scientific Objectives are as 
follows: (1) to estimate globally the surface brine gen- 
eration, heat flux, and fresh water adveciion (as ice); 
(2) to monitor phasing of seasonal melt and freeze 
events and accurately estimate melt and growth rates; 
and (3) to develop improved treatment of momentum 
transfer and ice mechanics in coupled air-sea-ice 


PC A05S/MF A02 
, DC. Historic Amer- 


New Jersey. 
. R. Sebold. 1992, 100p 


Contents: List of Illustrations; Introduction; The Biology 
of Salt Marshes; Banking/Diking Procedures; Eco- 


PC A03/MF A01 
Coastal Engineering Research Center, Vicksburg, MS. 
Evolution of Beach and Its E 
on 
Final rept. 
M. A. Cialone. Sep 93, 49p Rept no. WES/MP-93-9 


Beach is an approximately 1 -mile-long 


aoe ay Popponesset Bay locat- 
n Mashpee Cape Cod, —_ 


PC A03/MF A01 
and Task Performance. 


tally tested the validity of the state-trait anxiety distinc- 
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tion. The sample was composed of 7 female and 6 
male university students. Using a repeated measures 
design counterbalanced for testing conditions, sub- 
jects were administered a series of cognitive and anxi- 
ety measures both on land and when scuba-diving un- 
derwater. Whereas Trait-Anxiety scores were not sig- 
nificantly elevated by diving, State-Anxiety scores and 
heartbeat were significantly higher when diving under- 
water compared to surface conditions. Time estima- 
tion was significantly impacted by diving conditions, 
with subjects providing shorter time estimates for un- 
derwater conditions relative to control conditions. 
However, diving had no significant impact upon either 
the quantity or quality of simple math calculations. 
Overall, there is a tendency for diving conditions to 
impact upon some cognitive measures but not others. 
Since only state scores, but not trait scores, were af- 
fected by the experimental conditions, this study pro- 
vides additional support for the construct validity of the 
State-Trait Anxiety Inventory in differentiating between 
anxiety as a state and trait. 


415,075 


PB94-123254/GAR PC A14/MF A03 

MBC Applied Environmental Sciences, Inc., Costa 

Mesa, CA. 

Information Transfer Meeting (4th) Conference 
Anchorage, Alaska on Janu- 


ary 28-30, 702 7 


Final rept. 
K. L. Mitchell. Aug 92, 321p Spe eneneae 
-0001-30570 


Contract Di-14-3 

See also PB91-123992. Sponsored by Minerals Man- 
agement Service, Anchorage, AK. Alaska Outer Conti- 
nental Shelf Office. 


The report presents summaries of the presentations 
and transcripts of the discussion sessions of the 
Fourth Information Transfer Meeting q™) heid on 
January 28 to 30, 1992, in Anchorage, Alaska. These 
ITM’s are sponsored the Minerals Management 
Service, Alaska Outer tinental Shelf Region, to 
provide means of exchange of information among 
Federal and State —_—- industry academia, and 
the general public. ITM included seven talks on 
OCS operational issues and requirements, four on pol- 
lutant transport, six on marine mammals, four on fish, 
seven on seabirds, one on ecosystems, eight on social 
and economic studies, two on oil-spill research/re- 
sponse groups and plans, and six on the effects of the 
Exxon Valdez oil spill. 


415,076 


PB94-86 1424/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

Oil Water Separators. (Latest citations from the Ei 
Compendex*Pius database). 

Published Search®. 

Dec 93, 244 citations minimum 

Updated with each order. Supersedes PB93-870368 
Sponsored in part a National Technical Information 
Service, Springfield, 


The bibliography contains citations concerning the use 
of oil-water separators in the marine, manufacturing, 
and petrochemical industries. Gravity separators, coa- 
lescers, filters, and flotation units are among the equip- 
ment types considered. ign considerations, and 
system descriptions and evaluations are presented. 
Use of a variety of devices in oil spill cleanup oper- 
ations is discussed. (Contains a minimum of 244 cita- 
tions and includes a subject term index and title list.) 


ee 
ORDNANCE 


Ammunition, Explosives, & 
Pyrotechnics 


415,077 


ae 461/5/GAR PC —_ A01 
dgewood Research, Development and Engineering 
Center, Aberdeen Proving Ground, MD. 


Screening Smoke Performance of Commercially 
Available Powders |. infrared Screening by Graph- 
ite Flake. 

Final rept. Aug 91-Feb 93. 

J. F. Embury, D. L. Walker, and C. J. Zimmermann. 
Jul 93, 32p Rept no. ERDEC-TR-093 


Commercially available graphite powders are evaluat- 
ed in the U.S. Army Edgewood Research, Develop- 
ment and Engineering Center Smoke Chamber. Fig- 
ures of merit for weight, volume, and cost constrained 
applications are described to rate the screening ability 
of these materials in the visible and infrared. Funda- 
mental properties called performance parameters are 
identified (extinction coefficient, deposition velocity, 
packing density, and dissemination yield) for measure- 
ments so that chamber characterization can be used 
to predict smoke performance in the battlefield. 
Smoke materials, Infrared screening, Obscurants, IR 
Extinction, IR Absorption, Powder technology. 


415,078 

DE93017672/GAR PC A03/MF A01 

Battelle Pacific Northwest Labs., Richland, WA. 

Operation of the breeze tunnei to determine mass 

extinction coefficients. 

G. A. Sehmel, R. Bonfante, E. Catalano, W. G. 

Rouse, and D. R. Banks. Jun 93, 19p PNL-SA- 

22650, CONF-9306210-1 

Contract ACO6-76RL01830 

been hy wood Research, Development and Engi- 
nter science conference on obscuration 

ms po Boon research, Aberdeen, MD (United States), 

21-25 Jun 1993. Sponsored by Department of Energy, 

Washington, DC. 


The breeze tunnel at the Edgewood Research, Devel- 
opment and Engineering Center (ERDEC) at Aberdeen 
Proving Ground, Maryland, is a unique facility for deter- 
mining the efficacy of released smoke/obscurants in 
flowing air as a function of ——— variables. Opti- 
mum material feed characteristics and generator oper- 
ating conditions can be determined. The facility allows 
investigation of the effects of different generator oper- 
ating variables, airborne concentrations, and airborne 
particle sizes on mass extinction coefficients. The 
breeze tunnel is now available for Department of De- 
fense (DoD) trials. During trials in the breeze tunnel, 
obscurants have been released from the compact- 
disc-generator, the IR-Log generator, and the XM56 
generator. Obscurant release rates have ranged from 
an instantaneous puff to a continuous release of 10 Ib/ 
min. Extinction can be measured in the visual, infrared, 
and millimeter ranges of the electromagnetic spec- 
trum. Experimental conditions allow calculation of 
mass extinction coefficients as a function of generator 
variables, including material release rates. Average 
mass extinction coefficients address attenuation from 
obscurants, both single primary particles and aggre- 
gates. 


415,079 

DE93018644/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Size reduction of energetic materials by fluid jet 
machining. 

G. A. Carlson, A. L. Austin, S. W. Kang, K. A. 
Peterman, and B. Do. 1993, 11p UCRL-JC-113408, 
CONF-930572-11 

Contract W-7405-ENG-48 

Annual international symposium on thermal treatment 
technol incineration conference (12th), Knox- 
ville, TN N funited States), 3-7 May na een by 
Department of Energy, Washington, DC 


High velocity fluid jets (especially non-abrasive water- 
jets) may be ideally suited for the size reduction of 
excess high explosives that are to be recycled or de- 
stroyed. fundamental interaction mechanisms be- 
tween a waterjet and its target are investigated for the 
purpose of assessing the safety of waterjet machining 
of explosives. Experiments indicate that an effectively 
cutting waterjet has disintegrated into droplets before 
reaching its target; so impact shock pressures are 
evaluated and compared to the critical values required 
for detonation. For typical waterjet parameters, the 
achievable shock pressure is a factor of 100 below 
critical for PBX 9404; for the more sensitive PETN the 
safety factor is 20. 


415,080 


DE93019548/GAR PC A99/MF A06 
Lawrence Livermore National Lab., CA. 





Closure pian for the High-Explosives Open Burn 
Treatment Facility at Lawrence Livermore National 
Laboratory, Experimental Test Site 300. 

A. L. Lamarre, H. K. Otsuki, T. D. Epley, D. W. 
Carpenter, and K. G. Fischer. Jul 93, 601p UCRL-ID- 
111753 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


Lawrence Livermore National Laboratory’s (LLNL) Ex- 
perimental Test Site 300 is located about 15 miles east 
of Livermore, California and 65 miles southeast of San 
Francisco in the sparsely populated Altamont Hills of 
the Diablo Range. Site 300 is divided into several 
areas: a General Service Area (GSA), located in the 
southeast comer of the site adjacent to Corral Hollow 
Road, and pregrammatic ration areas distributed 
throughout the site. The GSA contains buildings that 
house administrative and support functions. Pregram- 
matic operation areas include the HE Process Area for 
high-explosives formulation, pressing, and machining; 
the Weapons Test Area; and high-explosives firing 
areas. The High-Explosives (HE) Open Bum Treat- 
ment Facility, Building 829 Complex, is located in the 
HE Process Area in the south-central portion of Site 
300. The HE Open Bum Treatment Facility consists of 
three unlined pits and an open air bum unit that are 
used to thermally treat high-explosives waste. The fa- 
cility is operated as a thermal treatment unit under 40 
CFR, Part 265, Subpart P; and 22 CCR, Division 4.5, 
Chapter 15, Article 16. This document addresses the 
interim status closure of the HE Open Bum Treatment 
Facility, as detailed by Tide 22, Division 4.5, Chapter 
15, Article 7 of the California Code of Regulations 
(CCR) and by Title 40, Code of Federal Regulations 
(CFR) Part 265, Subpart G, “Closure and Post Clo- 
sure.” 


415,081 


DE93041279/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Dual-band, infrared buried mine detection using a 
statistical pattern recognition approach. 

M. R. Buhl, J. E. Hernandez, G. A. Clark, and S. K. 
Sengupta. Aug 93, 39p UCRL-ID-114838 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


The main objective of this work was to detect surro- 
gate land mines, which were buried in clay and sand, 
a dual-band, infrared images. A statistical pattern 

~~: inition approach was used to achieve this objec- 
tive. his approach is discussed and results of apply- 
ing it to real images are given. 


415,082 


PAT-APPL-7-746 535/GAR PC NO3/MF A04 
EG and G Energy Measurements, Inc., Las Vegas, NV. 
Minefield reconnaissance and detector system. 
Patent Application. 

M. T. Butler, S. P. Cave, J. D. Creager, C. M. 
Johnson, and J. B. Mathes. Filed 1991, 38p 
DE93019333 

Contract ACO08-88NV10617 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


This invention is comprised of a multi-sensor system 
for detecting the presence of objects on the surface of 
the ground or buried just under the surface, such as 
anti-personnel or anti-tank mines or the like, is dis- 
closed. A remote sensor platform has a plurality of 
metal detector sensors and a plurality of short pulse 
radar sensors. The remote sensor platform is remotely 
controlled from a processing and control unit and sig- 
nals from the remote sensor platform are sent to the 
processing and control unit where they are individually 
evaluated in separate data analysis subprocess steps 
to obtain a probability “score” for each of the plural- 
ities of sensors. These probability scores are com- 
bined in a fusion subprocess step by comparing score 
sets to a probability table which is derived based upon 
the historical incidence of object present conditions 
given that score set. A decision making rule is applied 
to provide an output which is optionally provided to a 
marker subprocess for controlling a marker device to 
mark the location of found objects. 


415,083 


PB94-860863/GAR 
NERAC, Inc., Tolland, CT. 


PC NO1/MF NO1 


ORDNANCE 


Detonations, Explosion Effects, & Ballistics 


De ition to Detonation Transition in a 
Ma (Latest citations from the NTIS Biblio- 
Database). 

blished Sear ’ 
Dec 93, 173 citations minimum 
Updated with each order. Supersedes PB93-865558. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 
This bibliography contains citations concerning the 
propagation of an explosive front in propellants and 
explosives after ignition. This deflagration-to-detona- 
tion transition (DDT), is discussed for a variety of mate- 
rials, including solids, liquids, and gases. DDT for ma- 
terials is discussed from the viewpoints of porosity, 
flame spread, shock wave propagation, pressure rise, 
crack formation, and crack propagation. Mechanisms 
and models for DDT are also discussed, as well as ap- 
plications to devices such as detonators, rockets, and 
explosive munitions. Propellants and explosives in 
general are referenced in related published bibliogra- 
phies. (Contains a minimum of 173 citations and in- 
cludes a subject term index and title list.) 


Detonations, Explosion Effects, & 
Ballistics 


415,084 
DE93014358/GAR PC A02/MF A01 
Los Alamos National Lab., NM. 

Smooth particle hydrodynamics: The SPHINX and 
SPHC codes. 

C. A. Wingate, and R. F. Stellingwerf. 1993, 9p LA- 
UR-93-1938, CONF-931121-7 

Contract W-7405-ENG-36 

Annual winter meeting of the American Society of Me- 
chanical Engineers, New Orleans, LA (United States), 
28 Nov - 3 Dec 1993. Sponsored by Department of 
Energy, Washington, DC. 


Smooth Particle Hydrodynamics (SPH) is a new com- 
putational technique well suited to computation of hy- 
pervelocity impact phenomena. This paper reviews the 
characteristics, philosophy, and a bit of the derivation 
of the method. As illustrations of the technique, sever- 
al test case computations and several application 
computations are shown. 


415,085 

DE93017194/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

‘Pen’ penetration analysis code: Comparison with 
experiments and with CALE calculations. 

S. C. Simonson. Apr 93, 18p UCRL-JC-112716, 
CONF-931121-11 

Contract W-7405-ENG-48 

Annual winter meeting of the American Society of Me- 
chanical Engineers, New Orleans, LA (United States), 
28 Nov - 3 Dec 1993. Sponsored by Department of 
Energy, Washington, DC. 


The “Pen” computer program has been developed for 
the analysis of penetration by shaped charge jets. In 
addition to standard methods for calculating the depth 
of penetration and the radius of the hole produced by a 
stretching jet, Pen contains new methods for treating 
the onset of particulation and for calculating the depth 
of penetration by a particulated jet. A Pen analysis was 
compared with a detailed calculation carried out with 
the LLNL Arbitrary Lagrangian-Eulerian code CALE. 
Pen was also applied to the analysis of two shaped 
—- jet penetration experiments. Pen reproduced 

ALE hole profile and the experimental profiles 
when the effective strength in the steel targets was set 
to 1.2--1.3 times the yield strength. An experimental 
value of 1.44 (plus minus) 0.19 GPa was obtained for 
the effective strength of hardened A4340 steel under 


jet impact. 


415,086 
DE93018349/GAR PC A01/MF A01 
Los Alamos National Lab., NM. 

Contained high ex; firing facility (CHEFF). 

H. L. Stacy, W. L. Seitz, J. Wackerle, M. Poicyn, and 
E. Esparza. 1993, 5p LA-UR-93-2348, CONF- 
930676-24 

Contract W-7405-ENG-36 

International conference of the International Associa- 
tion for the Advancement of High Pressure Science 
and Technology (14th), Colorado Springs, CO (United 


415,089 


States), 27 Jun - 2 Jul 1993. Sponsored by Department 
of Energy, Washington, DC. 


A cylindrical vessel capable of totally containing the 
products and shrapnel resulting from the detonation of 
10 kg of TNT (or equivalent) has been designed and 
built by Southwest Research Institute for and accord- 
ing to the requirements of the Detonation Systems 
Group (M-7) of Los Alamos National Laboratory. The 
vessel is 6.0-m by 3.6-m diameter and is manufac- 
tured of 50-mm (elliptical end caps) and 38-mm (cylin- 
drical walls) thick high-strength steel (HY-100). The cy- 
lindrical walls of the vessel are lined with 13-mm thick 
replaceable steel plates for shrapnel protection. The 
floor is made of steel-covered concrete. Ten large-ap- 
erture (254 mm) optical ports are available for instru- 
mentation and four ports are provided for cabling and 
plumbing. Two qualifying detonation tests of 8.8 kg of 
C-4 explosive (equivalent to 10 kg TNT) have shown 
that the maximum strain produced is less than 78% of 
the elastic limit. The vessel is installed in a converted 
outdoor firing facility that has been modified to include 
an insulated and heated metal building to house the 
vessel and additional instrumentation. A computer- 
based system for data acquisition, firing control, and 
the monitoring of vessel response is described. 


415,087 


DE93018364/GAR PC A02/MF A01 
Los Alamos National Lab., NM. 

Vv studies on the prompt initiation of 
PBX 9502. 


J. Wackerle, H. L. Stacy, and W. L. Seitz. 1993, 9p 
LA-UR-93-2548, CONF-930713-20 

Contract W-7405-ENG-36 

Detonation symposium (10th), Boston, MA (United 
States), 12-16 Jul 1993. Sponsored by Department of 
Energy, Washington, DC. 


In this paper, a description is given for the extension 
and refinement of the methods used for the investiga- 
tion of the reaction-rate evolution in the prompt initi- 
ation of PBX9502 (95 wt percent TATB/5 wt percent 
Kel F 800). A further improvement was realized in the 
experimental configuration of 9SD, which already was 
sufficient to resolve considerable detail in the detona- 
tion reaction zones. In this study, the interface velocity 
histories where obtained on specimens with thick- 
nesses less that the approximately 3-mm run distance 
needed to establish a nearly steady detonation reac- 
tion zone with the driving system. Within this experi- 
mental range, an initally rounded character was ob- 
served in velocity histories, and the quantitative meas- 
urements of the evolution of this feature during the 
prompt initiation buildup process provide the signifi- 
cant new experimental information of this paper. 


415,088 


DE93019076/GAR PC A02/MF A01 
Sandia National Labs., Albuquerque, NM. 

Penetration of concrete targets. 

M. J. Forrestal, J. D. Cargile, and R. D. Y. Tzou. 
1993, 8p SAND-92-2513C, CONF-931121-16 
Contract ACO4-76DP00789 

Annual winter meeting of the American Society of Me- 
chanical Engineers, New Orleans, LA (United States), 
28 Nov - 3 Dec 1993. Sponsored by Department of 
Energy, Washington, DC. 


We developed penetration equations for ogive-nosed 
projectiles that penetrated concrete targets after 
normal impact. Our penetration equations predict axial 
force on the projectile nose, rigid-body motion, and 
final penetration depth. For target constitutive models, 
we conducted triaxial material experiments to confin- 
ing pressures of 600 MPa and curve-fit these data with 
a linear pressure-volumetric strain relation and with a 
linear Mohr-Coulomb, shear strength-pressure rela- 
tion. To verify our penetration equations, we conduct- 
ed eleven penetration experiments with 0.90 kg, 26.9- 
mm-diameter, ogive-nosed projectiles into 1.37-m-di- 
ameter concrete targets with unconfined compressive 
strengths between 32-40 MPa. Predictions from our 
penetration equation are compared with final penetra- 
tion depth measurements for striking velocities be- 
tween 280--800 m/s. 


415,089 


N94-13792/4/GAR PC A03/MF A01 
Institute for Computer Applications in Science and En- 
gineering, Hampton, VA. 
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OP Gee a aoe 6 Simulations of Two 


Final 

W. Cai. 93, a NAS 1.26:191506, ICASE-93-47, 
NASA-CR-191506 

Contracts NAS1-19480, RTOP 505-90-52-01 


In order to i-di unstable detona- 
tion waves, a hi Seana 
ing the detailed transverse wave structures of 
Se ae ee 
The numerical algorithm uses a multi-domain ap- 
proach 20 diferent numerical techniques can Be ap 
for different components of detonation waves. 
detonation waves are assumed to undergo an irre- 
versible, unimolecular reaction A yields B. Sever 
cases of unstable two dimensional i 
are simulated and detailed transverse wave interac- 
tions are documented. The numerical results show the 
importance of resolving the detonation front without 
cessive numerical viscosity in order to obtain the 
qanushoutiar guiherts. 


Fire Control & Bombing Systems 


415,090 
DE93017502/GAR PC A03/MF A01 
fe} 
interface design for po ne pale 
n, and A. L. Sobel. 1993, 22p SAND- 


ium, Boulder, CO (United 
States), 3-5 Aug 1993. ed by Department of 


OS Babes Ovoy ly, = DC. 


A none coca engineering approach 
decision-assisting algorithms, ie, automatic ont 
cuers and see sey ney — and ATRs) has been 


possibly defended fixed and mobile targets, to 

crew workload, to simultaneously minimized 

i and false alarms (i.e., nontargets incor- 
ciath tastes (uocliong repented eoponare of Be of 
attack tactics (avoiding repeated exposure of the at- 
ing aircraft to termina! area threats). The recon- 


thetic apertur: i 

(FLIR), laser detection and ranging (LADAR), etc. 
Each sensor class is capable of obtaining distinct 
target signature information and each is characterized 


PC A09/MF A02 
, Monterey, CA. 
Normal Modes of Vibration of the PHALANX Gun. 
Master's thesis. 
J. C. Peterschmidt. Jun 93, 186p 
In order to investigate the physics behind the disper- 
sion and test future design changes, a detailed finite 
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element model of the PHALANX gun was developed. 
This is the first finite element model of the gun ever. 
The normal modes of a single barrel have been 
matched favorably with those of a real barrel. This 
model has been used to calculate the normal modes of 
vibration of the whole gun in order to predict the 
motion of the complex system. Barrel tip displacement, 
which plays a critical role in the dispersion pattern, was 
determined after applying the periodic firing excitation 
force and damping. Its motion corresponds well to the 
2 mradian dispersion. In addition, its first mode of vi- 
bration at 14 Hz appears to be significant in the analy- 
sis of the dispersion data. This analysis has focused 
attention on certain components of the gun, such as 
the double angular contact bearing, which may be a 
leading cause of the dispersion pattern. Finally, this 
gun model can also support design changes such as 
the addition of barrel restraints or the proposed new 
barrels and their effect on dispersion predicted prior to 
~ actual hardware tests or procurement orders. 

IALANX CIWS, PHALANX Round dispersion, Finite 
element code, Model analysis, Dynamic response, 
Frequency response functions. 


415,092 

DE93018341/GAR 

New LANL gas-driven two-stage 
A. R. Martinez, S. A. Sheffield, M. C. Whitehead, H. 
D. Olivas, and J. J. Dick. 1993, 5p LA-UR-93-2342, 
CONF-930676-21 

Contract W-7405-ENG-36 

International conference of the international Associa- 
tion for the Advancement of High Pressure Science 
and Tech (14th), Colorado Springs, CO (United 
States), 27 Jun - 2 Jul 1993. Sponsored by Department 
of Energy, Washington, DC. 


A new compressed-helium driven two-stage light gas 
gun has been installed at LANL to study shock initiated 
reaction in insensitive high explosives. The gun (based 
on a design at Ernst Mach Institute) has a 100-mm di- 
ameter by 7.6 long pump tube and a 50-mm diameter 
by 7.6-m long launch tube. The gas breech, capable of 
pressures up to 15.000 psi, has a volume of 42.5 liters 
and can be used in either a wrap-around or double- 
—— This breech was designed so we 

use helium rather than combustion 
ao to to drive the pump piston, eliminating the safety 
and cleanup problems associated with gun powder. 
Large hydraulic clamps (pressurized to 10,000 psi) are 
used to clamp the breech to the pump tube, the pump 
tube to the transition section, and the transition section 
to the launch tube. The target chamber was designed 
to allow the necessary room to do multiple tic 


gauging ——— Gun control is a ished 
using a MAC computer and LabVIEW control software. 


PHOTOGRAPHY & 
RECORDING DEVICES 


PC A01/MF A01 


Holography 


415,093 
N94-14992/9/GAR 
(Order as N94-14981/2/GAR, PC A08/MF 
Al 


Arizona Univ., Tucson. 


ae Kim, E. W. Campbell, and R. K. Kostuk. 15 Mar 
1 

In i. = Studies on Advanced Optical Module/ 
oe for Optical Disk Recording Devices p 


The refractive index of holographic emulsions is an im- 
portant parameter needed for holographic 
optical elements (HOE’s). Theoretical calculations of 
the accuracy required for the refractive index and 
thickness of emuisions needed to meet predetermined 
Bragg angle conditions are presented. A modified in- 
terferometric method is — to find aver: 

index of the unexposed and dichromat- 
ed gelatin holographic Hy Slanted transmission 


HOE’s are designed considering the index and thick- 
ness variations, and used to verify the index measure- 
ment results. The Brewster angle method is used to 
measure surface index of the unexposed and the de- 
veloped films. The differences between average index 
and surface index are discussed. Theoretical calcuia- 
tion of the effects of index variation on diffraction effi- 
ciency, and experimental results for index modulation 
= caused by process changes are also present- 


415,094 

PAT-APPL-8-071 131/GAR PC NO3/MF A04 
National Aeronautics and Space Administration, Pasa- 
dena, CA. Pasadena Office. 

Aberration Correction of Unstable Resonators. 
Patent Application. 

P. D. Maker, and R. E. Muller. Filed 27 May 93, 35p 
N94-15987/8 

Contract NAS7-918 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A method for producing a phase hologram using e- 
beam lithography pr n-ary levels of phase and 
amplitude by first an an amplitude hologram on 
a transparent substrate by e-beam exposure of a resist 
over a film of metal by exposing n is less than or equal 
to m x m spots of an array of spots for each pixel, 
where the spots are randomly selected in proportion to 
the amplitude assigned to each pixel, and then after 
developing and etching the metal film produci 
phase hologram by e-beam lithography using a low 
contrast resist, such as PMMA, and n-ary levels of low 
doses less than approximately 200 micro-C/sq cm and 
preferably in the range of 20-200 micro-C/sq cm and 
aggressive development using pure acetone for an 
empirically determined time (about 6 sec.) controlled 
to within 1/10 sec. to produce partial development of 
each pixel in proportion to the n-ary level of dose as- 
signed to it. 


Photographic Techniques & 
Equipment 


415,095 
N94-13815/3/GAR PC A03/MF A01 
Eloret Corp., Sunnyvale, CA. 

Development of an Automated Film-Reading 
System for Ballistic or 

L. aaa 1992, 13p NAS 1.26:194398, NASA-CR- 
194, 

Contract NCC2-583 


Software for an automated film-reading system that 
uses personal computers and ed shadowgraphs 
is described. The software identi pixels associated 
with fiducial-line and model a and least-squares 
procedures are used to calculate the positions and ori- 
entations of the images. Automated position and orien- 
tation readings for sphere and cone models are com- 
pared to those obtained using a manual film reader. 
When facility calibration errors are removed from 
these readings, the accuracy of the automated read- 
ings is better than the pixel resolution, and it is equal 
to, or better than, the manual readings. The effects of 
film-reading and facility-calibration errors on calculated 
aerodynamic coefficients is discussed. 


415,096 
N94-14044/9/GAR PC A06/MF A02 
Deutsche Forschu nstalt fuer Luft- und Raumfahrt, 
Oberpfaffenhofen ( ). Abt. Prozessortechnik. 
Widget Based Operations Simulator for a Plane- 
tary Camera: A Model for the High Resolution 
Stereo Camera on Mars 94. 

B. Aberle, J. Henkner, G. Schwarz, and D. Zaime. 
Aug 92, 111p DLR-FB-92-30, ETN-93-93961 

Originai Contains Color Illustrations. 


The use of a common workstation and its associated 
software tools for the support of a planetary camera 
experiment for the efficient analysis and visualization 
of the expected Mars surface coverage together with 
the display of key imaging parameters is reported. As a 
concrete example, the imaging environment and oper- 
ations of the High Resolution Stereo Camera (HRSC) 
is simulated. During the Mars 94 mission, this instru- 





ment will record selected image strips of the Martian 
surface. 


415,097 


N94-15573/6/GAR 

(Order as N94-15552/0/GAR, PC we 
Bendix Field Engineering Corp., Seabrook, MD. 
Streak Camera Based SLR Receiver for Two Color 
Atmospheric Measurements. 
T. K. Varghese, C. Clarke, T. Oldham, and M. 
Selden. Jun 93, 11p 
In NASA. Goddard Space ~~ it Center, Eighth Inter- 
national Workshop on Laser Ranging Instrumentation 
11p. 


To realize accurate two-color differential measure- 
ments, an image ne system with variable spatial 
resolution was designed, built, and integrated to a 
photon-counting pi streak camera, yielding a 
temporal scan resolution better than 300 femtose- 
cond/pixel. The streak camera is configured to oper- 
ate with 3 spatial channels; two of these support green 
(532 nm) and uv (355 nm) while the third accommo- 
dates reference pulses (764 nm) for real-time calibra- 
tion. Critical parameters affecting differential timing ac- 
curacy such as pulse width and shape, number of re- 
ceived photons, streak camera/imaging system non- 
linearities, dynamic range, and noise characteristics 
were investigated to optimize the — for accurate 
differential delay measurements. streak camera 
output image consists of three image fields, each field 
is 1024 pixels along the time axis and 16 pixels across 
the spatial axis. Each of the image fields may be inde- 
pendently positioned across the spatial axis. Two of 
the image fields are used for the two wavelengths 
used in the experiment; the third window measures the 
temporal separation of a pair of diode laser pulses 
which verify the streak camera sweep speed for each 
data frame. The sum of the 16 pixel intensities across 
each of the 1024 temporal positions for the three data 
windows is used to extract the three waveforms. The 
waveform data is processed using an iterative three- 
point running average filter (10 to 30 iterations are 
used) to remove high-frequency structure. The pulse 
pair separations are determined using the half-max 
and centroid type analysis. Rigorous experimental veri- 
fication has demonstrated that this simplified process 
provides the best measurement accuracy. To calibrate 
the receiver system sweep, two laser pulses with pre- 
cisely known temporal separation are scanned along 
the full length of the sweep axis. The experimental 
measurements are then modeled using polynomial re- 
gression to obtain a best fit to the data. Data aggrega- 
tion using normal point approach has provided accu- 
rate data fitting techniques and is found to be much 
more convenient than using the full rate single shot 
data. The systematic errors from this model have been 
found to be less than 3 ps for normal points. 


415,098 


PB94-123619/GAR PC A04/MF A01 
Foersvarets Forskningsanstalt, Linkoeping (Sweden). 
Huvudavdeining foer Informationsteknologi. 


IR-CCD Kamera (CMT-Si): dn Corcapmant of 
Kamera (IR-CCD Camera (CMT-Si) of 


an IR-Camera). 
S. Lindstroem. Jun 93, 72p FOA-C-30716-8.3 
Text in Swedish; summary in English. 


The report describes the specification of and problems 
met with the realization of an infrared camera (IR- 
camera) with an IR-charge coupled device (IR-CCD) 
sensor of CMT-Si type, and the hardware construction. 
The construction of a data collection unit for a 
Personal Computer (PC) is described. In addition to the 
IR-camera, an implementation of a seeker algorithm 
(correlation) in real time is described. The pak 
rithm is processed in the processing unit UM 
(acronym from Swedish ‘Universellt bildMinne or 
~~ eee connected to a gyro-stabilized plat- 
orm. 


Recording Devices 


415,099 


N94-14981/2/GAR 
Arizona Univ., Tucson. 


PC A08/MF A02 


PHOTOGRAPHY & RECORDING DEVICES 


Research Studies on Advanced Optical 
Head Designs for Optical Disk 

J. J. Burke, and B. D. Seery. 15 Mar 93, 1 
1.26:194390, NASA-CR-1943: 

Contract NAG5-1346 


No abstract available. 


NAS 


415,100 


N94-14985/3/GAR 
(Order as N94-14981/2/GAR, PC A08/MF 


A02) 

Arizona Univ., Tucson. 
of Optical Elements to 

Read 


Magnet Heads. 
R. K. Kostuk, E. Campbell, and T. Kim. 15 Mar 93, 


4p 

In Its Research Studies on Advanced Optical Module/ 
i Designs for Optical Disk Recording Devices p 
15-18. 


Objectives of this research are to determine the theo- 
retical and practical lormance limits of holographic 
optical elements (HOE’s) formed in different recording 
materials, and to evaluate the application of these 
components to magneto-optic read/write heads. 


415,101 
N94-14986/1/GAR 

(Order as N94-14981/2/GAR, PC pe 
Arizona Univ., Tucson. 
Dynamic Testbed Laboratory and Micro-Optics. 
T. Milster, K. Erwin, F. Froehlich, J. Kann, and W. Li. 
15 Mar 93, 5p 
In Its Research Studies on Advanced Optical Module/ 
ee Designs for Optical Disk Recording Devices p 


Objectives of this research are as follows: to under- 
stand the three classes of superresolution and their 
behavior in optical data storage systems; to investi- 
gate new and improved components and techniques in 
the optical system for data detection and servo con- 
trol; to apply micro-optic components to the optical 
system to reduce size and weight; to investigate tech- 
niques, such as near-field optical probes, for recording 
data densities beyond that with superresolu- 
tion; and to understand and find solutions for problems 
associated with dynamic testing, especially those that 
arise when evaluating biue-sensitive media. 


415,102 
N94-14988/7/GAR 
(Order as N94-14981/2/GAR, PC aaa 4 


Arizona Univ., Tucson. 

Compact Disk Error Measurements. 

D. Howe, K. Harriman, and B. Tehranchi. 15 Mar 93, 
5p 

In Its Research Studies on Advanced Optical Module/ 


_ Designs for Optical Disk Recording Devices p 
-31 


The objectives of this project are as follows: provide 
hardware and software that will perform simple, real- 
time, high resolution (single-byte) measurement of the 
error burst and good data isti a pho- 
toCD player read chai write- 
once discs of variable quality (i.e., condition) are being 
read; extend the above system to enable measure- 
ment of the hard decision (i.e., 1-bit error flags) and 
soft decision (i.e., —= error flags) informa- 

the Cross Interleaved - 


produce ingful estimates of 

outpat error rates (due to both uncorrected ECC words 
and misdecoded ECC words) when a CD disc having 
specific (measured) error statistics is read (completion 
date to be determined); and check the hypothesis that 
current adaptive CIRC block decoders are optimized 
for pressed (DAD/ROM) CD discs. If warranted, do a 
conceptual design of an adaptive CIRC decoder that is 
optimized for write-once CD discs. 


415,103 


N94-14989/5/GAR 
(Order as N94-14981/2/GAR, PC oar 


Arizona Univ., Tucson. 


415,106 


Recording Devices 


of fi Record- 
ing Disk Birefringence for Optical 


Substrates. 
H. Fu, S. Sugaya, J. K. Erwin, T. Goodman, and Z. 
Yan. 15 Mar 93, 39p 
In Its Research Studies on Advanced Optical Module/ 
pa | Designs for Optical Disk Recording Devices p 


The birefringence of bare and coated substrates for 
magneto-optical recording is experimentally investigat- 
ed pod ellipsometry at wavelengths of 632.8 nm 
nm. The rotation and ellipticity of the polariza- 
tion state of the reflected or transmitted light is meas- 
ured for different incident angles and different orienta- 
tions of the incident linear polarization. The measured 
data is then fitted by a computer program which solves 
the Maxwell equations for the plane-wave propagation 
in a multilayer structure and minimizes the error be- 
tween the measured and calculated data by adjusting 
the unknown parameters of the multilayer. This ap- 
proach enables us to determine orientations of the 
three principal axes in the substrate and the corre- 
sponding refractive indices. A special feature of our el- 
lipsometers is that a glass hemisphere is placed in 
contact with the substrate, which eliminates the refrac- 
tion of the incident light and enables a maximum prop- 
agation angle of 7! rees (with respect to the 
normal) in substrate. This increases the sensitivity 
of the measurement. Certain anomalies were ob- 
served, which we believe are associated with the pres- 
ence of grooves on these substrates. 


415,104 


N94-14990/3/GAR 
(Order as N94-14981/2/GAR, PC — 
02) 


and Push-Pull Tracking 


Arizona Univ., Tucson. 


-~ Be. ae Focusing 

tical Disk Systems. 
R. A Gerber J J. Zambuto, J. K. Erwin, and M. 
Mansuripur. 15 Mar 93, 27p 
In Its Research Studies on Advanced Optical Module/ 
ar Designs for Optical Disk Recording Devices p 


An experimental comparison of the ring lens and the 
matic techniques of generating focus-error-signal 
(FES) in optical disk systems reveals that the ring lens 
generates a FES over two times steeper than that pro- 
duced by the astigmat. Partly due to this large slope 
and, in part, because of its diffraction-limited behavior, 
the ring lens scheme exhibits superior performance 
characteristics. In particular the undesirable signal 
known as ‘feedthrough’ (induced on the FES by track- 
crossings during the seek operation) is lower by a 
factor of six compared to that observed with the astig- 
matic method. The ring lens is easy to align and has 
reasonable tolerance for positioning errors. 


415,105 


N94-14993/7/GAR 
(Order as N94-14981/2/GAR, PC A08/MF 


A02) 
Arizona Univ., Tucson. 
Effects of a Shading Band in the Data Path of an 


Optical \ 

T. D. Milster, M. S. Wang, and W. Li. 15 Mar 93, 3p 
In Its Research Studies on Advanced Optical Module/ 
ene awe igns for Optical Disk Recording Devices p 
147-149. 


A shading band can alter the system transfer function. 
In our theory and experiment, both contrast improve- 
ment and enhanced carrier-to-noise ratio are investi- 
gated. 


415,106 


N94-14996/0/GAR 
(Order as N94-14981/2/GAR, PC A08/MF 


A02) 
Arizona Univ., Tucson. 
Comenee Study of Differential Wax-Wane Focus 


M. S. Wang, and T. D. Milster. 15 Mar 93, 3p 

In Its Research Studies on Advanced Optical Module/ 
Head Designs for Optical Disk Recording Devices p 
169-171. 


A thorough of differential wax-wane focus servo 


technique incl effects of aberration and cancella- 
tion of crosstalk is presented. 
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415,107 


N94-14997/8/GAR 
(Order as N94-14981/2/GAR, PC A08/MF 


A02) 
Arizona Univ., Tucson. 
Determining the Locations of the Various CIRC Re- 
cording Format Information Biocks (User Data 
Blocks, C2 and C1 Words and EFM Frames) on a 
Recorded Disc 


Compact 3 
D. G. Howe. 15 Mar 93, 12p 
In Its Research Studies on Advanced Optical Module/ 
Head Designs for Optical Disk Recording Devices p 
175-186. 


Just prior to its being EFM modulated (i.e., converted 
to eight-to-fourteen channel data by the EFM encoder) 
and written to a Compact Disc (CD), information that 
passes ey tee CIRC Block Encoder is grouped 
into 33-byte ks referred to as EFM frames. Twenty 
four of the bytes that make up a given EFM frame are 
user data that was input into the CIRC encoder at vari- 
ous (different) times, 4 of the on of this same EFM 
frame were created by the C2 ECC encoder (each at a 
different time), and another 4 were created by the C1 
ECC encoder (again, each at a different time). The one 
remaining byte of the given EFM frame, which is 
known as the EFM frame C&D (for Control & — ay 
byte, carries information that identifies which a 
the current disc program track the given EFM fra 
belongs to and also specifies the location of the given 
EFM frame on the disc (in terms of a time stamp that 
has a resolution of |/75th second, or 98 EFM frames). 
(Note: since the program track and time information is 
stored as a 98-byte word, a logical group consisting of 
98 consecutive EFM frames must yt and their 
respective C&D bytes must be catenated and decod- 
ed, before the program track identification and time 
position information that pertains to the entire block of 
98 EFM frames can be obtained.) The C&D byte is put 
at the start (Oth byte) of an EFM frame in real time; its 
placement completes the construction of the EFM 
frame - it is assigned just before the EFM frame enters 
the EFM encoder. Four distinct blocks of data are re- 
ferred to: 24-byte User Input Data Blocks; 28-byte C2 
words; 32-byte C1 words; and 33-byte EFM frames. 


415,108 

PATENT-5 249 085 Not available NTIS 
Department of the Navy, Washington, DC. 

Recording System Using Multiplexed Inputs to a 
Multichannel Recorder. 


Patent. 

D. M. Deveau, and V. A. Andersen. Filed 7 Oct 91, 
patented 28 Sep 93, 13p AD-D015 971/5, PAT- 
APPL-7-772 186 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231. 


A system, or applique apparatus, for recording and re- 
producing large numbers of electrical signals on input 
channel limited recording devices is described. It is ac- 
complished by time sequencing groups of pluralities of 
separate input signals to a plurality of recording units 
within a recorder, wherein each recording unit handies 
a separate group of input signals. The time sequence 
is provided by a multiplexer controller and is common 
to each group. The plurality of recording units after re- 
cording 9 signals provide them in the groupe in which 
they were received to respective demultiplexers. A de- 
multiplex controiler jut Coanioas receives 2 timing signals from 
the multiplex controller via the recorder supplies timing 
signals to the plurality of demultiplexers for reconstruc- 
tion of the original input signals. 


ee 
PHYSICS 


Acoustics 


415,109 

AD-A273 025/7 Not available NTIS 
Naval Research Lab. Detachment, Stennis Space 
Center, MS. 


224 VOL. 94, No. 5 


of the Kirchhoff Approximation in Pre- 
Axial Impulse Response of Hard and 


93, 9p Rept no. NRL/JA/7181 --92-0003 
Availability: Pub. in Journal of the Acoustical Society of 
America, v93 n6 p3049-3056. 


To test the ability of the Kirchhoff approximation for 
estimating the various components in the near-field im- 
pulse response of a circular disk, the predictions from 
a time domain formulation of the Helmholtz-Kirchhoff 
solution are benchmarked against results obtained via 
the Fourier synthesis of highly accurate frequency 
domain solutions. In these numerical experiments, a 
collocated point source and receiver lie on the symme- 
try axis of an acoustically hard (rigid) or soft (pressure 
release) disk. A time-domain analysis is carried out in 
order to unambiguously evaluate the Kirchhoff ap- 
proximation for different components of the scattered 
field. It is found that, while Helmholtz-Kirchhoff pre- 
dicts the correct reflected t, it fails to accu- 
rately predict the strength of the diffracted component. 
The magnitude of the error depends on whether the 
disk is soft or hard and on the source/receiver height 
above the disk. The error in the diffracted component 
exceeds, in some cases, 100%. Furthermore, it is ob- 
served that the Helmholtz-Kirchhoff approach does 
not include the secondary or multiply diffracted arrivals 
which are more pronounced for the hard disk. Under- 
water acoustics, Active acoustic propagation, Surface 
scattering, Ambient noise. 


PC A04/MF A01 
Aeronautical Research inst. of Sweden, Stockholm. 
8-Node Axisymmetric Acoustic Finite Element for 
Non- Fluid-Structure interaction 


A 
M. Alvelid. Jan 93, 62p FFA-TN-1993-03, ETN-93- 


94488 

Contract ESTEC-9307/91/NL/PP(SC) 

Sponsored in Part by Swedish National Board for !n- 
dustrial and Technical Development. 


Two acoustic elements were developed for use in cal- 
culations of axisymmetric tries subject to non- 
axisymmetric loading. One of the elements is an 8 
noded continuum fluid element and the other is a cor- 
responding 6 noded coupling element, needed in fluid 
structure interaction problems. The elements were in- 
corporated into the ASKA Harmonic System (HS) 
which is a subsystem within the ASKA code. The con- 
cept in ASKA-HS relies on Fourier decomposition of 
the loading and displacement/pressure field. If the 
loading may be described with only a few terms, in the 
Fourier decomposition of the variation in the circumfer- 
ential direction, the analysis method described re- 
quires considerably fewer degrees of freedom com- 
pared to a full three dimensional (3D) analysis for 
reaching the same accuracy. The elements were veri- 
fied against corresponding 3D analyses for one uncou- 
pled and one coupled problem. 


415,11 
Nod-139 3971/4/GAR PC A03/MF A01 


Open Boundary Conditions for incompletely Para: 
lor 

bolic Systems. 

|. Lie. 23 Sep 92, 47p FFI/RAPPORT-92/7029, ETN- 
93-93975 


A theory for the construction of open boundary condi- 


tions for incompletely parabolic perturbations of hyper- 
bolic systems is presented, and the use of this theory 


ments are presented to show that the boundary condi- 
tions work well in practice. 


Fluid Mechanics 


415,112 

AD-A272 722/0/GAR PC A03/MF A01 
Lehigh Univ., Bethlehem, PA. Dept. of Mechanical En- 
gineering and Mechanics. 


Computational and Analytical Methods in Nonlin- 
ear Fluid Dynamics. 

Final rept. 1 Sep 89-28 Feb 93. 

J. Walker. Sep 93, 30p AFOSR-TR-93-0846, 

Grant AFOSR-89-0487 


The central focus of the program was on the applica- 
tion and development of modern analytical and com- 
putational methods to the solution of nonlinear prob- 
lems in fluid dynamics and reactive gas dynamics. The 
research was carried out within the Division of Engi- 
neering Mathematics in the Department of Mechanical 
Engineering and Mechanics and principally involved 
Professors P A Blythe, E Varley and J D A Walker. In 
addition. the program involved various international 
collaborations. Professor Blythe completed work on 
reactive gas dynamics with Professor D Crighton FRS 
of Cambridge University in the United Kingdom. Pro- 
fessor Walker and his students carried out joint work 
with Professor F T Smith, of University College London 
on various problems in unsteady flow and turbulent 
boundary layers. 


415,113 


AD-A272 788/1/GAR 

California State Univ., Long Beach. 
Symposium on Numerical and Physical Aspects of 
Aerodynamic Flows (5th). 

15 Jan 92, 414p 

Contract N00014-91-J-1993 


PC A18/MF A04 


This volume contains the papers presented at the Fifth 
Symposium on Numerical and Physical Aspects of 
Aerodynamic Flows, held at the California State Uni- 
versity, Long Beach, from 13 to 15 January 1992. The 
symposium, like its immediate predecessors, consid- 
ers the calculation of flows of relevance to aircraft, 
ships and missiles with emphasis on the solution of 
two-dimensional unsteady and three-dimensional 
equations. The first two sessions deal with transition 
and turbulence modelling. These are followed by two 
sessions on aircraft icing. Sessions 5 and 6 report 
recent advances in high-lift research and describe 
computational methods using solutions of Navier- 
Stokes equations and inviscid and viscous flow equa- 
tions with experimental work to guide the development 
of the calculation methods. Unsteady flows are ad- 
dressed in Sessions 7 and 8. The remaining four ses- 
sions deal with two- and three-dimensional steady 
flows and describe calculational methods based on 
the Navier-Stokes equations and their reduced forms. 


415,114 


AD-A272 851/7/GAR PC A05/MF A01 
Illinois Univ. at Chicago Circle. Dept. of Mechanical En- 
gineering 

Liquid-Phase Circulation and Mixing in Multicom- 
ponent Droplets Vaporizing in a Laminar Convec- 
tive Environment. 

Final rept. 15 Aug 92-31 Jul 93. 

C. M. Mi idis, and J. T. Hodges. 15 Oct 93, 93p 
AFOSR-TR-93-0828, 

Grant F49620-92-J-0476 


A combined theoretical/experimental study of internal 
circulation induced by surface rotation of mm-sized 
pendant droplets was completed. The study consist- 
ently revealed predictable helical three-dimensional 
circulation patterns that bear little resemblance to the 
two-dimensional toroidal internal flows established 
within droplets under axisymmetric convective condi- 
tions. The observed complex flow patterns suggested 
substantially enhanced liquid mixing rates, thus indi- 

ing that droplet spinning may be very important in 
practical situations involving droplet convective trans- 
port. In a parallel study, charged droplets up to 100 
micrometers in diameter were s levitated and ex- 
posed to uniform air streams with Reynolds numbers 
up to 3. The evaporation rate of levitated dodecanol 
droplets was measured under quiescent conditions 
and followed the familiar d to the power of 2 -law. No 
detailed information could be obtained on internal cir- 
culation of levitated droplets impregnated with scatter- 
ing or fluorescent agents. Droplet evaporation, Droplet 
internal mixing, Droplet rotation, Flow visualization, |n- 
ternal circulation, Multicomponent droplets. 


415,115 


AD-A272 879/8/GAR PC A03/MF AO1 
Stanford Univ., CA. Dept. of Mechanical Engineering. 





Investigation of the Physics of the Turbulent 
Boundary Layer Focusing on Vortex Structures. 
Final rept. 1 91-31 Jan 93. 

S. Kline. 31 Mar 93, 12p AFOSR-TR-93-0843, 

Grant AFOSR-91-036471 


The report describes summary results of a community- 
wide assessment of our understanding of the structure 
and dynamics of turbulent boundary layers. It also 
summarizes the findings of an in depth numerical study 
of vortex structures in the boundary layer. Turbulence, 
Boundary layers, Vortex. 


415,116 

AD-A272 918/4/GAR PC A13/MF A03 
University of Southern California, Los Angeles. Dept. 
of Aerospace Engineering. 

Establishing the Basis for Validated Predictions of 
Highly Non-Equilibrium Flows. (With 9 Attach- 


ments). 

Final rept. 15 Feb 90-14 Feb 93. 

D. Erwin, J. Kunc, and E. P. Muntz. 14 Sep 93, 277p 
AFOSR-TR-93-0842, 

Grant AFOSR-90-0170 


A unique iodine vapor hypersonic flow facility for the 
study of nonequilibrium reacting flows has been devel- 
oped and used in initial experiments. An important new 
computationally efficient theoretical approach to de- 
scribing the a. exchange of iodine and other mol- 
ecules during collisions has been formulated and ap- 
plied to iodine. The transport properties of a potent 
diatomic molecules have been studied and a potentia 
ly very significant phenomena appearing when a 
Partially dissociated has been identified. A Ph.D. 
has been completed on experiments with the iodine 
flow facility. eral journal articles and — 
papers on both the experimental and theoretical 
have been papas. A second Ph.D. thesis is nearly 
complete on the design of parallel flow nozzies for 
nonequilibrium dissociati ee active iodine 
flows. Code validation, lon-equilibrium 


415,117 

AD-A272 970/5/GAR PC A03/MF A01 
Rensselaer Polytechnic Inst., Troy, NY. Center for Mul- 
tiphase Research. 


Analysis of Pool Surface Deformation Due to a 
Liquid Jet. 


Plunging 

Quarterly rept. 

F. Bonetto, D. A. Drew, and R. T. Lahey. 31 Oct 93, 
4 

Grant N00014-91-J-1271 


When a liquid jet impacts a pool containing the same 
liquid and surrounded by a still gee. a surface depres- 
sion is produced. The surface shape is determined by 
the Weber number and the Bond number. In this work 
the shape of the surface is obtained as a function of 
the Weber number and Bond number by using a non- 
singular perturbation technique. 


415,118 
AD-A273 023/2 Not available NTIS 
Massachusetts Inst. - Tech., Cambridge. Dept. of Me- 


chanical Engineeri - 2 
Layers Conditions. 


under Non-Symmetric 
O. M. Knio, and A. F. Ghoniem. 27 Mar 92, 41p 
AFOSR-TR-93-0832, 
Availabillity: Pub. in Jnl. of Fluid Mechanics, v43 p353- 
392. 


Numerical simulations of a three-dimensional tempo- 
rally growing shear layer were obtained at high Reyn- 
olds number and zero Froude number. using a vortex 
scheme modified for a vi flow. Attention 
was focused on the effect of initial vorticity and density 
distributions on the interaction between 
modes which lead to the tion and intensification 
of streamwise vorticity. deformation of each core 
along its span resembled amplification of the transla- 
tive instability. The generation of vortex rods, which 
wrap around individual cores while stre between 
neighboring cores, ted a mode similar to the 
Corcos instability. The instability modes to the 
formation of both structures, energized by the exten- 
sional strain generated by the cores, grew simulta- 
neously. Baroclinic vorticity generation in the variable- 
density layer lead tothe formation of asymmetric cores 
whose volumetric composition was biased towards the 
lighter fluid. The of asymmetry was established 
by the str the vortex rods. Thus, baroclinic 
vorticity generation was responsible for the observed 


symmetry. We also found that initially asymmetric vor- 

ticity distribution did not, as suggested before, lead to 

asymmetric spacing between streamwise rods, it was 

concluded that the experimentally observed asymmet- 

ric spacing arose after pairing. Shear Layer, Variable- 

o<— Baroclinic Vorticity, Vortex Rods, Asymmetric 
orticity. 


415,119 


DE93018354/GAR PC A02/MF A01 
Los Alamos National Lab., NM. 
Experimental study of a shock accelerated thin 


er. 
TW. locate, D. G. Jenkins, D. L. Klein, and R. F. 
Benjamin. 1993, 9p LA-UR-93-2449, CONF-930788-2 
Contract W-7405-ENG-36 
International symposium on shock waves (19th), Mar- 
seille (France), 26-30 Jul 1993. Sponsored by Depart- 
ment of Energy, Washington, DC. 


Planar laser-induced fluorescence imaging is utilized in 
shock-tube experiments to visualize the development 
of a shock-accelerated thin gas layer. The Richtmyer- 
Meshkov instability of both sides of the heavy gas 
layer causes perturbations initially imposed on the two 
interfaces to develop into one of three distinct flow 
patterns. Two of the patterns exhibit vortex pairs which 
travel either upstream or downstream in the shock 
tube, while the third is a sinuous pattern that shows no 
vortex development until late in its evolution. The de- 
velopment of the observed patterns as well as the 
growth in the layer thickness is modeled by consider- 
ing the dynamics of vorticity deposited in layer by 
the shock interaction process. This model yields an ex- 
pression for the layer growth which is in good agree- 
ment with measurements. 


415,120 


DE93018373/GAR PC A02/MF A01 
Los Alamos National Lab., NM. 


variant solutions of hydrodynamics and 


radiation hydrodynamics. 

S. V. ———— 1993, 9p LA-UR-93-2505, CONF- 
930978- 

Contract W-7405-ENG-36 
Conference on the engineering 
tational fluid dynamics, London ( 
Sep 1993. Sponsored by 
Washington, DC. 


ited —— 7-8 
nit i q 
Department of Energy, 


Using the property of invariance under Lie groups of 
transformations, the equations of hydrodynamics are 
transformed from partial differential equations to ordi- 
nary differential equations, for which special analytic 
solutions can be found. These particular solutions can 
be used for (1) numerical benchmarks, (2) the basis for 
analytic models, and (3) insight into more general solu- 
tions. Additionally, group transformations can be used 
to construct new solutions from existing ones. A 
space-time projective group is used to generate com- 
plicated solutions from simpler solutions. Discussion of 
these procedures is presented along with examples of 
analytic of 1. 2 and 3-D hydrodynamics. 


415,121 


DE93019064/GAR PC A02/MF A01 
en ne ten — 

M. McGlaun. 1993, 6p SAND-93-1661C, CONF- 
9301125-2 

Contract ACO04-76DP00789 

Los Alamos Technology Exchange workshop on dy- 
namic r of materials to pulsed by Ba 
Alamos, NM (United States), 22-25 Jan 1993. 

sored by of Energy, Washington, DC. 


This paper is an introductory discussion of stress pulse 
phenomena in simple solids and fluids. Stress pulse 


Paper 

ized materials. Inviscid fluids and simple solids are re- 
alistic enough to illustrate the basic behavior of stress 
pulses. Sections 2 through 8 deal with the behavior of 
pressure pulses. Pressure is best thought of as the av- 
erage stress at a point. Section 9 deals with shear 
stresses which are most important in studying solids. 


415,122 
DE93019577/GAR PC A02/MF A01 
Lawrence Livermore National Lab., CA. 


415,126 


PHYSICS 
Fluid Mechanics 


ee er we eee 


Geb. Kramon W. PCr , and V. C. Rupert. Jul 
93, 7p UCRL-JC-114801, CONF-930788-5 

Contract W-7405-ENG-48 

International symposium on shock waves (19th), Mar- 
seille (France), 26-30 Jul 1993. Sponsored by Depart- 
ment of Energy, Washington, DC. 


LAM is a two dimensional Eulerian hydro code with 
local adaption that uses a Van Leer limiter, artificial vis- 
com. and a staggered mesh. It differs from the Go- 

donov schemes used elsewhere, but this formulation 
makes it easier to add additional physics to the code. 
Two distinct advantages of the present code are a 
conformal quadrilateral mesh option and a grow capa- 
bility. The code is presently being extended to three 
dimensions. 


415,123 

DE93019627/GAR PC A03/MF A01 
Lawrence Livermore National Lab., El Segundo, CA. 
Velocity measurements in a boundary layer with a 


density 

P. Neuwald, H. Reichenbach, and A. L. Kuhl. Nov 92, 
18p UCRL-CR-113904 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


A number of experiments were performed at the EMI 
shock tube facility on shock waves propagating in a 
Stratified atmosphere with density gradient modelled 
by air ——— above Freon (C Ci(sub 2) ay 2). This 
report presents streamwise velocity data for the flow 
behind the shock front. Additional information from 
measurements of overpressure history and shadow- 
— of the flow will be presented in a future EMI- 


415,124 
PC A03/MF A01 
NM. 


in fluid 
to heated 


and droplet evaporation. 

D. R. Neal, T. J. O’Hern, J. R. Torczynski, M. E. 
Warren, and R. Shul. 1993, 11p SAND-93-0305C, 
CONF-930722-35 

Contract ACO4-76DP00789 

ate age eho iety of Pho Instru- 
mentation E (SPIE), San Diego, CA (United 
States), 11-16 Jul 1993. Sponsored by Department of 
Energy, Washington, DC. 


Optical measurement techniques are extremely useful 
in fluid mechanics because of their non-invasive 
nature. However, it is often difficult to separate meas- 
urement effects due to pressure, temperature and 
density in real flows. Using a variation of a Shack-Hart- 
mann wavefront sensor, we have made density meas- 
urements that have extremely large dynamic range 
coupled with excellent sensitivity at high temporal and 
spatial resolution. We have examined several classes 
of flow including volumetrically heated gas, turbulence 
and droplet evaporation. 


415,125 

N94-13676/9/GAR PC A01/MF A01 
Brown Univ., Providence, RI. Div. Joo 
a of Turbulent Shear Flows and r Con- 
Final Report, 22 Feb. 1989 - 17 Oct. 1992. 

J. T. C. Liu. 17 Oct 92, 5p NAS 1.26:194114, NASA- 
CR-194114 

Contract NAG3-1016 


The intent of the original proposal and the work carried 
out under the grant was to explore the instabilities of 
turbulent free shear flows of an incompressible fluid. 


and because at sufficient finite amplitudes, the coher 
ent modes enter irto nonlinear interactions with the 
mean motion and thus, through such nonlinear interac- 
tions, the control of mixing and of mean flow spreading 
can be effected through the control of the coherent 
structures. 


415,126 


N94-13717/1/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
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and the Limit to the incompress- 
ible Flow E 
E. Turkel, A. Fiterman, and B. Vanieer. Jul 93, 23p 
NAS 1.26:191500, ICASE-93-42, NASA-CR-191500 
Contracts NAS1-18605, NAS1-19480 


The use of preconditioning methods to accelerate the 
= to a steady state for both the incom- 
pressi and compressible fluid dynamic equations 
are considered. The relation between them for both 
the continuous problem and the finite difference ap- 
proximation is also considered. The analysis relies on 
the inviscid equations. The preconditioning consists of 
a matrix multiplying the time derivatives. Hence, the 
steady state of the preconditioned system is the same 
as the steady state of the original system. For finite 
difference methods the preconditioning can change 
and improve the steady state solutions. An application 
to flow around an airfoil is presented. 


415,127 
N94-13718/9/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

of a Recursion Rng-Based Turbu- 


lence 4 

Y. Zhou, G. Vahala, and S. Tha Me te 31p 
NAS 1.26:191511, ICASE-93-51, ASA-G 191511 
Contracts NAS1-19480, RTOP 505-90-52-01 
Submitted for Publication. 


Reynolds stress closure models based on the recur- 
sion renormalization group theory are developed for 
the prediction of turbulent separated flows. The pro- 
posed model uses a finite wavenumber truncation 
scheme to account for the spectral distribution of 
energy. In particular, the model incorporates effects of 
both local and nonlocal interactions. The nonlocal 
interactions are shown to yield a contribution identical 
to that from the epsilon-renormalization group (RNG), 
while the local interactions introduce higher order dis- 
persive effects. A formal analysis of the model is pre- 
sented and its ability to accurately predict separated 
flows is analyzed from a combined theoretical and 
computational stand point. Turbulent flow past a back- 
ward facing step is chosen as a test case and the re- 
sults obtained based on detailed computations dem- 
onstrate that the proposed recursion -RNG model with 
finite cut-off wavenumber can yield very good predic- 
tions for the backstep problem. 


415,128 


N94-13722/1/GAR PC A03/MF A01 


Institute for Computer Applications in Science and En- 
neering, Hampton, VA. 

Sanonical Forms of Multidimensional Steady Invis- 

cid Flows. 

Final Report. 

S. Taasan. Jun 93, 15p NAS 1.26:191488, ICASE- 


93-34, NASA-CR-191488 
Contracts NAS1-19480, NAS1-18605 


Canonical forms and canonical variables for inviscid 
flow problems are derived. In these forms the compo- 
nents of the system governed by different types of op- 
erators (elliptic and hyperbolic) are separated. Both 
the incompressible and compressible cases are ana- 
lyzed, and their similarities and differences are dis- 
cussed. The canonical forms obtained are block upper 

lar operator form in which the elliptic and non- 
elliptic parts reside in different blocks. The full nonlin- 
ear equations are treated without using any lineariza- 
tion process. This form enables a better analysis of the 
equations as well as better numerical treatment. 
These forms are the analog of the decomposition of 
the one dimensional Euler equations into characteris- 
tic directions and Riemann invariants. 


415,129 
N94-13724/7/GAR PC A03/MF A01 
Institute for Computer Applications in Science and En- 


pas. Hampton, VA. 

volution of Disturbances in Stagnation Point 
Final Report. 

W. O. Criminale, T. L. Jackson, and D. G. Lasseigne. 
Aug 93, 25p NAS 1.26:191516, ICASE-93-56, NASA- 


CR-191516 
Contracts NAS1-19480, AF-AFOSR-0180-91 


The evolution of three-dimensional disturbances in an 
incompressible three-dimensional stagnation-point 
et tpn athe oe dec mrer me Since it is not 
possible to apply classical normal mode analysis to the 
disturbance equations for the fully three-dimensional 


226 VOL. 94, No. 5 


stagnation-point flow to obtain solutions, an initial- 
value problern is solved instead. The evolution of the 
disturbances provide the necessary information to de- 
termine stability and indeed the complete transient as 
well. It is found that when considering the disturbance 
energy, the planar stagnation-point flow, which is inde- 
pendent of one of the transverse coordinates, repre- 
sents a neutrally stable flow whereas the fully three- 
dimensional flow is either stable or unstable, depend- 
ing on whether the flow is away from or towards the 
stagnation point in the transverse direction that is ne- 
glected in the planar stagnation point. 


415,130 
N94-13747/8/GAR 
(Order as N94-13732/0/GAR, PC A11/MF 


A03) 
National Aerospace Lab., Tokyo (Japan). 
Drop Dynamics in Space and Interference with 
Acoustic Field (M-15). 
T. Yamanaka. Aug 93, 3p 
In NASA. Marshall Space Flight Center, Spacelab J 
Experiment Descriptions p 83-85. 


The objective of the experiment is to study contactless 
positioning of liquid drops, excitation of capillary waves 
on the surface of acoustically levitated liquid drops, 
and deformation of liquid drops by means of acoustic 
radiation pressure. Contactless positioning technol- 
ogies are very important in space materials processing 
because the melt is processed without contacting the 
wall of a crucible which can easily contaminate the 
melt specifically for high melting temperatures and 
chemically reactive materials. Among the contactless 
positioning technologies, an acoustic technology is es- 
pecially important for materials unsusceptible to elec- 
tromagnetic fields such as glasses and ceramics. The 
shape of a levitated liquid drop in the weightless condi- 
tion is determined by its surface tension and the inter- 
nal and external pressure distribution. If the surface 
temperature is constant and there exist neither internal 
nor external pressure perturbations, the levitated liquid 
drop forms a shape of perfect sphere. If temperature 
gradients on the surface and internal or external pres- 
sure perturbations exist, the liquid drop forms various 
modes of shapes with proper vibrations. A rotating 
liquid drop was specifically studied not only as a classi- 
cal problem of theoretical mechanics to describe the 
shapes of the planets of the solar system, as well as 
— a cage gowns th but it is also more a contemporary 

modern non-linear mechanics. In the ex- 
anaes, we are expecting to observe various shapes 
of a liquid drop such as cocoon, tri-lobed, tetropod, 
multi-lobed, and doughnut. 


415,131 
N94-13748/6/GAR 
(Order as N94-13732/0/GAR, PC A11/MF 


A03) 
National Aerospace Lab., Tokyo (Japan). 
Study of Bubble Behavior in Weightiessness (Ef- 
fects of Thermal Gradient and Acoustic Stationary 
Wave) (M-16). 
H. Azuma. Aug 93, 2p 
In NASA. Marshall = Fi _ Center, Spaceiab J 
Experiment Descriptions p 87 


The aim of this experiment is to understand how bub- 
bles behave in a thermal gradient and acoustic station- 
ary wave under microgravity In microgravity, bubble or 
bubbles in a liquid will not rise upward as they do on 
Earth but will rest where they are formed because 
there exists no gravity-induced buoyancy. We are in- 
terested in how bubbles move and in the mechanisms 
which support the movement. We will try two ways to 
make bubbles migrate. The first experiment concerns 
behavior of in a thermal gradient. It is weil 
known than an effect of surface tension which is 
masked by gravity on the ground becomes dominant in 
microgravity. The surface tension on the side of the 
bubbie at a lower temperature is stronger than at a 
higher temperature. The bubble migrates toward the 
higher temperature side due to the surface tension dif- 
ference. The migration speed depends on the so- 
called Marai i number, which is a function of the 
temperature difference, the bubble diameter, liquid vis- 
cosity, and thermal diffusivity. At present, some experi- 
mental data about migration speeds in liquids with very 
small Marangoni numbers were obtained in space ex- 
periments, but cases of large Marangoni number are 
rarely obtained. In our experiment a couple of bubbles 
are to be injected into a cell filled with silicon oil, and 
the temperature gradient is to be made gradually in the 
cell by a heater and a cooler. We will be able to deter- 
mine migration speeds in a very wide range of Maran- 


goni numbers, as well as study interactions between 
the bubbles. We wili observe bubble movements af- 
fected by hydrodynamical and thermal interactions, 
the two kinds of interactions which occur simulta- 
neously. These observation data will be useful for ana- 
lyzing the interactions as well as understanding the be- 
havior of particles or drops in materials processing. 
The second experiment concerns bubble movement in 
an acoustic stationary wave. It is known that a bubble 
in a stationary wave moves toward the node or the 
loop according to whether its diameter is larger or 
smaller than that of the main resonant radius. In our 
experiment fine bubbles will be observed to move ac- 
cording to an acoustic field formed in a cylindrical cell. 
The existence of bubbles varies the acoustic speed, 
and the interactive force between bubbles will make 
the bubble behavior collective and complicated. This 
experiment will be very useful to development of 
bubble removable technology as well as to the under- 
standing of bubble behavior. 


415,132 
N94-13750/2/GAR 
(Order as N94-13732/0/GAR, PC A11/MF 
A03) 
Ishikawajima-Harima Heavy Industries Co. Ltd., Tokyo 


(Japan). 

i Effect Induced Convection in Material 
Processing under Microgravity (M-18). 
S. Enya. Aug 93, 6p 
In NASA. Marshall Space Flight Center, Spacelab J 
Experiment Descriptions p 95-100. 


On the ground the upper layer of the liquid in a vessel 
heated from below becomes hotter than the lower 
layer. This well-known phenomenon results from buoy- 
ancy-induced convection. Though this means that the 
buoyancy-induced convection is not dominant under 
microgravity conditions in space, another convection 
called Marangoni convection may possibly occur. This 
convection results from an intermolecular force which 
acts on a free surface, that is surface tension. Since it 
is stronger at lower temperatures, the liquid surface 
near the heated wall is pulled to the cooled side as 
shown. This surface movement causes the inner con- 
vection. Marangoni convection, however, may be neg- 
ligible on the Earth, for the molecular force is generally 
smaller than buoyancy. Various tests on material proc- 
essing were recently conducted in space and some 
high quality crystals free from buoyancy convection 
were obtained. But, at the same time, others proved to 
be less uniform than expected in the components’ dis- 
tribution. This nonuniformity seems to be mainly 
caused by Marangoni convection. !t is, therefore, very 
important to know how to control the convection by 
studying its characteristics, but the problem is that on 
the ground it is impossible to carry out the experiment 
without gravity. That is what a space experiment 
aboard the space shuttle is planned as the First Mate- 
rial Processing Tests (FMPT) of Japan. The experi- 
ment on Marangoni flow visualization is being per- 
formed in order to investigate the characteristics of 
convection in uni-dimensional melt growth under mi- 
crogravity conditions. 


415,133 
N94-13785/8/GAR PC A03/MF A01 
Institute for Computer Applications in Science and En- 


ineering, ye VA. 
Secondary instability of the Most Dangerous 
Goertler Vortex. 


Final Report. 

S. R. Otto, and J. P. Denier. Jul 93, 14p NAS 
1.26:191504, ICASE-93-46, NASA-CR-191504 
Contracts NAS1-19480, RTOP 505-90-52-01 


Recent studies have demonstrated the most unstable 
Goertler vortex mode is found in flows, both two and 
three-dimensional, with regions of (moderately) large 
body curvature and these modes reside within a thin 
layer situated at the base of the conventional boundary 
layer. Further work concerning the nonlinear develop- 
ment of the most dai ‘ous mode demonstrates that 
the flow results in a self induced flow reversal. Howev- 
er, prior to the point at which flow reversal is encoun- 
tered, the total streamwise velocity profile is found to 
be highly inflectional in nature. Previous work then sug- 
gests that the nonlinear vortex state will become un- 
stable to secondary, inviscid, Rayleigh wave instabil- 
ities prior to the point of flow reversal. Our concern is 
with the secondary instability of the nonlinear vortex 
states, which result from the streamwise evolution of 
the most unstable Goertler vortex mode, with the aim 
of determining whether such modes can induce a tran- 





sition to a fully turbulent state before separation is en- 
countered. 


415,134 
N94-13814/6/GAR PC A03/MF A01 
Eloret Corp., Sunnyvale, CA. 

Images Constructed from Computed Flow Fields. 
L. A. Yates. 1992, 17p NAS 1.26:194397, NASA-CR- 
194397 

Contract NCC2-583 


A method for constructing interferograms, schlieren, 
and shadowgraphs from ideal- and real-gas, two- and 
three-dimensional computed flow fields is described. 
The computational grids can be structured or unstruc- 
tured, and multiple grids are an option. The construct- 
ed images are compared to experimental images for 
several types of flow, including a ramp, a blunt-body, a 
nozzle, and a reacting flow. The constructed images 
simulate the features observed in the experimental 
images. They are sensitive to errors in the flow-field 
solutions and can be used to identify solution errors. In 
addition, techniques for obtaining phase shifts from ex- 
perimental finite-fringe interferograms and for remov- 
ing experimentally induced phase-shift errors are dis- 
cussed. Both the constructed images and calculated 
phase shifts can be used for validation of computation- 
al fluid dynamics (CFD) codes. 


415,135 
N94-13817/9/GAR PC A03/MF A01 
Institute for Computer Applications in Science and En- 
ineering, Hampton, VA. 
tability of Oscillatory Two Phase Couette Flow. 
Final Report. 
A. V. Coward, and D. T. Papageorgiou. Jul 93, 29p 
NAS 1.26:191501, ICASE-93-43, NASA-CR-191501 
Contracts NAS1-19480, RTOP 505-90-52-01 


We investigate the stability of two phase Couette flow 
of different liquids bounded between plane parallel 
plates. One of the plates has a time dependent veloci- 
ty in its own plane, which is composed of a constant 
steady part and a time harmonic component. In the ab- 
sence of time harmonic modulations, the flow can be 
unstable to an interfacial instability if the viscosities are 
different and the more viscous fluid occupies the thin- 
ner of the two layers. Using Floquet theory, we show 
analytically in the limit of long waves, that time periodic 
modulations in the basic flow can have a significant 
influence on flow stability. In particular, flows which are 
otherwise unstable for extensive ranges of viscosity 
ratios, can be stabilized completely by the inclusion of 
background modulations, a finding that can have 
useful consequences in many practical applications. 


415,136 

N94-13827/8/GAR PC A03/MF A01 
Nevada Univ., Reno. Engineering Research and De- 
velopment Center. 

Numerical Investigations in Three-Dimensional In- 
ternal Flows. 

Semiannual Status Report, 1 Jan. - 30 Jun. 1993. 

W. C. Rose. 1993, 31p NAS 1.26:194143, NASA-CR- 
194143 

Contract NCC2-507 


In the present reporting period, the 3D STUFF code 
was used to solve the underbody flow for the waver- 
ider configuration vehicle. In order to start the space- 
marched version of the code, the time-marched ver- 
sion (TUFF) was used to solve the forward portion of 
the underside of the forebody flowfield. A grid was 
generated which went from the tip of the nose to the 
location of the cowl lip. This includes all of the inlet 
ramp system. Previous indications were that three-di- 
mensional effects could be expected on the ramps of 
such an aircraft. For purposes of the present study, no 
sidewalls were assumed. The sidewalls were eliminat- 
ed to simplify the calculations and to show the poten- 
tial effects of three-dimensional flow in the absence of 
a full sidewall. Further, this flow was also analyzed 
using the newly released OVERFLOW code and com- 
parisons between the two codes were made. In addi- 
tion to these 3D calculations, 2D calculations using the 
OVERFLOW code were also obtained for the Mach 5 
inlet model in this reporting period. Comparisons be- 
tween the experimental data, previous computational 
fluid dynamics (CFD) results and those from OVER- 
FLOW were made. 


415,137 
N94-13862/5/GAR 
~~ Sa Research Council of Canada, Ottawa (Ontar- 
io). 


PC A04/MF A01 


og Flow in in-Line and Staggered Tube 
Ss. 

S. B. Beale. Feb 93, 54p IME-CRE-TR-006, NRC- 
36183, CTN-93-60836 


An analytical solution for the potential flow in in-line 
and staggered banks of tubes is derived using com- 
plex variable theory. The complex potential is written 
as a power series in terms of displacement. Series co- 
efficients are provided for in-line square, rotated 
square, and equilateral triangle tube banks with pitch 
to diameter ratios in the range of 1.05:1 to 100:1. Con- 
tour plots of velocity potential, streamlines, and pres- 
sure, together with graphs of velocity and pressure 
around the cylinder diameter and across the minimum 
cross section, are illustrated for typical tube bank ar- 
rangements. A listing of the computer program that 
generates tables of coefficients as well as pressure 
and velocity data is appended. 


415,138 

N94-13876/5/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Tomographic Methods in Flow Diagnostics. 

A. J. Decker. Sep 93, 19p NAS 1.15:106330, NASA- 
TM-106330 

Contract RTOP 505-62-50 

Presented at the Summer School on Optical Diagnos- 
tics for Flow Processes, Roskilde, Denmark, 26 Sep. - 
2 Oct. 1993; Cosponsored by Danish Research Acad- 
emy and the European Community Programme on 
Human Capital and Mobility. 


This report presents a viewpoint of tomography that 
should be well adapted to currently available optical 
measurement technology as well as the needs of com- 
putational and experimental fluid dynamists. The goals 
in mind are to record data with the fastest optical array 
sensors; process the data with the fastest parallel 
processing technology available for smali computers; 
and generate results for both experimental and theo- 
retical data. An in-depth example treats interferometric 
data as it might be recorded in an aeronautics test fa- 
cility, but the results are applicable whenever fluid 
properties are to be measured or applied from projec- 
tions of those properties. The paper discusses both 
computed and neural net calibration tomography. The 
report also contains an overview of key definitions and 
computational methods, key references, computation- 
al problems such as ill-posedness, artifacts, missing 
data, and some possible and current research topics. 


415,139 


N94-14040/7/GAR PC A03/MF A01 
Norwegian Defence Research Establishment, Kjeller. 
Spectral Viscosity Method Applied to Simulation of 
Waves in a Stratified Atmosphere. 

O. Andreassen, |. Lie, and C. E. Wasberg. 15 Dec 
92, 45p FFI-92/7047, ETN-93-94452 


A spectral collocation method is used to solve an at- 
mospheric gravity wave simulation problem. It is mod- 
eled by the nonlinear, inviscid, two dimensional Euler 
equations including gravity. The nonlinear transfer of 
energy to higher frequencies destroys the long time 
calculations if no method is applied for this purpose. 
Implementation aspects, effects on the resulting 
system of ordinary differential equations, tuning of pa- 
rameters, and evaluation of results are discussed. An 
implementation that works well for larger simulations is 
found. Guidelines for the application of the method are 
given. 


415,140 

N94-14153/8/GAR PC A15/MF A03 
von Karman Inst. for Fluid Dynamics, Rhode-Saint- 
Genese (Belgium). 

Me of Hypersonic Testing. 

©1993, 339p VKI-LS-1993-03, D/1993/0238/409, 
ETN-93-94446 

Presented at Vki/AEDC Special Course Lecture 
Series, Rhode Saint Genese, Belgium, 22-26 Feb. 
1993. 


No abstract available. 


415,141 
N94-14154/6/GAR 
(Order as N94-14153/8/GAR, PC A15/MF 


A03) 
Sverdrup Technology, Inc., Arnold AFS, TN. 


415,144 


PHYSICS 
Fluid Mechanics 


Hypersonic Overview. 

V. K. Smith. c1993, 23p 

In Vki, Methodology of Hypersonic Testing 23 p. Pre- 
pared in Cooperation with Arnold Engineering Devel- 
opment Center, Arnold AFS, TN. 


An introduction to the field of hypersonic testing meth- 
odology is given by describing the traditional and 
future hypersonic system mission requirements. The 
terminology and phenomenology which is characteris- 
tic of hypersonic flow fields, including both the fluid 
mechanics and physica! chemistry characteristics, are 
addressed. An overview of the hypersonic Test and 
Evaluation (T and E) requirements, which include the T 
and E challenges of future systems, the corresponding 
T and E facilities challenges and shortfalls, and the en- 
abling methodologies and options is given. 


415,142 


N94-14155/3/GAR 

(Order as N94-14153/8/GAR, PC A15/MF 

A03) 

Calspan Corp., Arnold AFS, TN. Flight Dynamics Sec- 
tion. 
Hypersonic Flow Phenomenology. 
J. R. Maus. c1993, 15p 
In Vki, Methodology of Hypersonic Testing 15 p. Pre- 
pared in Cooperation with Arnold Engineering Devel- 
opment Center, Arnold AFS, TN. 


A survey of some of the fundamental features of hy- 
personic flow is presented which introduces some of 
the purely fluid dynamic effects associated with high 
Mach numbers, as well as thermochemical effects in- 
herent in high speed flows. Concepts such as Mach 
number independence and Newtonian theory are de- 
veloped from simple gas dynamic relations. Boundary 
layer concepts are introduced, and the importance of 
the energy equation for predicting heating rates is dis- 
cussed. The effect of entropy swallowing on the 
boundary layer development is addressed. Viscous 
interaction effects associated with the thick boundary 
layers of the high altitude flight regime are also intro- 
duced. Thermochemical effects arising due to elevat- 
ed temperatures encountered in high speed flows are 
discussed. A method for calculating the equilibrium 
composition and thermodynamic properties of a react- 
ing gas is described, and examples of the effects of 
chemical reactions on external and internal flows are 
presented. The phenomenological aspects of hyper- 
sonic flow are emphasized relying on a minimum of 
mathematical development. 


415,143 


N94-14157/9/GAR 
(Order as N94-14153/8/GAR, PC A15/MF 
A03) 
Arnold Engineering Development Center, Arnold AFS, 
TN. 


Characterization of Flow Fields in Hypersonic 
Ground Test Facilities. 

A. H. Boudreau. c1993, 15p 

In Vki, Methodology of Hypersonic Testing 15 p. Pre- 
pared in Cooperation with Arnold Engineering Devel- 
opment Center, Arnold AFS, TN. 


The fundamental differences between nonequilibrium 
encountered in flight and nonequilibrium phenomena 
encountered in ground test facilities are described. 
Focus is on facility induced non-equilibrium, describing 
the gross effects on bodies and the methods now 
available to characterize such flows. It shows that hy- 
personic test facilities are inherently difficult to charac- 
terize. In the past, many hypersonic facilities were re- 
puted to produce test data of inferior quality when, in 
fact, it was poor characterization of the flow field princi- 
pally at fault. With the renaissance in hypersonics at 
hand, experimentalists face new challenges in charac- 
terizing flow fields. The hypersonic test community has 
developed techniques to accurately determine free 
stream conditions. These ‘tools of characterization’, 
are described and a standard by which all hypersonic 
wind tunnels should be compared is suggested. 


415,144 


N94-14162/9/GAR 

(Order as N94-14153/8/GAR, PC aa 
Calspan Corp., Arnold AFS, TN. Flight Dynamics Sec- 
tion. 
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Computational Techniques and Capabilities. 

. R. Maus. c1993, by 7 a = 
in Vki, Methodology of Hypersonic Testing 18 p. Pre- 
pared in Cooperation with Arnold Engineering Devel- 
opment Center, Arnold AFS, TN. 


A review of numerical simulation techniques and capa- 
bilities, with emphasis on their relationship to the meth- 
_— of hypersonic testing, is presented. Flows in 
the continuum regime are dealt with exclusively and 
conservation and numerical techniques ap- 
plicable to such flows are presented. The process of 
complex physics and chemistry that must be 
for a realistic treatment of high speed flow is 
discussed. Options with respect to formulation, discre- 
tization strategy, and numerics are presented. The ap- 
plication of some basic numerical algorithms to simpli- 
fied mode! equations is undertaken to illustrate some 
features of the technique. The widening interface be- 
tween Computational Fluid Dynamics (CFD) and 
ground testing is also addressed. The use of CFD in 
Planning a ground test program, monitoring the experi- 
mental data, and evaluating the test results is dis- 
cussed. Facility and instrumentation requirements to 
— data useful for CFD code validation are indi- 
cated. 


415,145 
N94-14166/0/GAR 
(Order as N94-14153/8/GAR, PC ane 
) 
Calspan Corp., Arnoid AFS, TN. Flight Dynamics Sec- 
tion. 


Flow Field Measurements: intrusive. 
. Matthews. c1993, 13p 
im Via. yn A 
pared in Cooperation 
opment Center, Amol AES. TN 
‘Intrusive’ flow field measurements, ones that require a 
probe or other device to be inserted into the flow, are 
discussed. In general, these intrusive techniques are 
currently viewed as inferior to the more popular nonin- 
trusive techniques. However, it should be remembered 
that in general these intrusive techniques have 
evoived over several decades while the flow field ex- 
is relatively limit- 


ae ee 13 p. Pre- 
Engineering Devel- 


can provide very useful data for the aerodynamicist. 


415,146 
N94-14167/8/GAR 
(Order as N94-14153/8/GAR, PC A15/MF 
A03) 
Gutgen Corp., Arnold AFS, TN. Flight Dynamics Sec- 


Hypersonic Flow-Field Measurements: Nonintru- 


Ww. WD. Willams. 1903, 38p 

In Vki, of Hypersonic Testing 38 p. Pre- 
pared in Cooperation with Arnold Engineering Devel- 
opment Center, Arnold AFS, TN. 


‘Nonintrusive’ techniques of hypersonic flow field 
measurement that are currently available, their basic 
principles, and advantages and disadvantages, are re- 
viewed. on petty ey fey ee Se 


415,147 
N94-14172/8/GAR 

(Order as N94-14153/8/GAR, PC A15/MF 

A03) 


T , Inc., Arnold AFS, TN. 
Shock/B /Shock interactions. 
E 
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The shock/shock interference phenomena and shock 
wave/b layer interactions in flight 
ar he characteristic flow features are de- 
scribed, and the mechanisms for extremely ih local 
heat transfer rates are emphasized. A classical exam- 
ple of interaction heating on the X-15 vehi- 
cle is reviewed, and the damage caused by the unex- 

Md cited. These results 
serve as a strong reminder of the importance of shock 
impingement and interference heating cautions in hy- 
= vehicle design, development, test, and eval- 


415,148 

N94-14188/4/GAR PC A07/MF A02 
Deutsche Forschungsanstalt fuer Luft- und Raumfahrt, 
en (Germany). Gruppe Instationaere Aerodyn- 


quations). 
Ph.D. Thesis - Tech. Univ. Munich. 
SS Wegner. Nov 92, 142p DLR-FB-92-34, ETN-93- 


Text in German. 


The complete solution in closed form of the Riemann 
problem in gas dynamics is reported: physical disconti- 
nuities are taken into account, and the complete solu- 
tion is not constructed iteratively. S' with the 
compatibility equations, validity is illustrat the so 

tary wave model. The full Riemann 


senpused uith tes poaseniy used mobaae 
on approximated Riemann solutions. 


415,149 
N94-14326/0/GAR PC A02/MF A01 
Overset Methods, Inc., Vacaville, CA. 

Domain Connectivity among Systems of Overset 


Progress Report. 
R. L. Meakin. 26 Jul 93, 10p NAS 1.26:193390, 
NASA-CR-193390 

Contract NCC2-783 


This progress report describes research performed to 


detai 
r ing demand on human resources. Results indi- 
cate that method is both efficient and flexible for 
use in complex simulation cases. Tests were per- 
formed on shuttle orbiter/external tank, wing/store, 
and V-22 tilt-rotor configurations. The number of simu- 
lated points and the corresponding time on a SGI 4D- 
210 workstation are presented. 


415,150 


N94-14407/8/GAR PC A03/MF A01 
National Aeronautics and . tl Administration, 
Cleveland, OH. Lewis Research Center 

Grech Setsions for Three- 


Least-Squares Finite 
B. Ji L. Hou, and T. Lin. 93, oe NAS 

lang, 
; 3 106353, ICOMP-93-31, re ARG 83, 20 NAS, E- 
Contracts NCC3-233, RTOP 505-90-5K 
Presented at i a Fifth International Symposium on 
Computational Fiuid Dynamics, Sendai, Japan, 31 
Aug. - 3 Sep. 1993. 
Comprehensive numerical solutions of the steady 
state incompressible viscous flow over a three-dimen- 
sional backward-facing step up to Re equals 800 are 
presented. The results are obtained by the least- 
squares finite element method (LSFEM) which is 
= on the velocity-pressure-vorticity formulation. 


415,151 


N94-14429/2/GAR 
Brown Univ., Providence, Ri 


PC A02/MF A01 


Multi-Dimensional High Order Essentially Non-Os- 
cillatory Finite Difference Methods in Generalized 
Coordinates. 

Semiannual Progress Report, 1 Jan. - 30 Jun. 1992. 
C. Shu. 30 Jun 92, 6p NAS 1.26:194031, NASA-CR- 
194031 

Contract NAG1-1145 


The nonlinear stability of compact schemes for shock 
calculations is investigated. in recent years compact 
schemes were used in various numerical simulations 
including direct numerical simulation of turbulence. 
However to apply them to problems containing 
shocks, one has to resolve the problem of spurious 
numerical oscillation and nonlinear instability. A frame- 
work to apply nonilinear limiting to a local mean is intro- 
duced. The resulting scheme can be proven total vari- 
ation (1D) or maximum norm (multi D) stable and pro- 
duces nice numerical results in the test cases. The 
result is summarized in the preprint entitled ‘Nonlinear- 
ly Stable Compact Schemes for Shock Calculations’, 
which was submitted to SIAM Journal on Numerical 
Analysis. Research was continued on issues related to 
two and three dimensional essentially non-oscillatory 
(ENO) schemes. The main research topics include: 
parallel implementation of ENO schemes on Connec- 
tion Machines; boundary conditions; shock interaction 
with hydrogen bubbles, a preparation for the full com- 
bustion simulation; and airect numerical simulation of 
compressible sheared turbulence. 
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N94-14431/8/GAR PC A03/MF A01 
Joint Publications Research Service, Arlington, VA. 
JPRS R Science and Technology. Central 
Eurasia: and a 

17 Aug 93, JPRS-UEQ-93 

Trans. into English from Various Russian Articles. 


Translated articles cover the following topics: on pos- 
sibility of utilizing high-T(sub c) superconductivity phe- 
nomena in gyros; analytical investigation of dynamics 
equations of low-flying satellite by computer algebra 
methods; plane resonant motions of viscoelastic body 
in elliptical orbit; vibration damping of system contain- 
ing unbalanced rotor; azimut’ spectropolarimeter for 
remote sensing of natural objects; fiber optic loop-type 
interferometer-based logic gates; investigation of fuel 
combustion completeness in combustion chambers 
with film vaporizers; study of plane stratified flow 
around object; numerical investigation of flows in 
mixed spatial boundary layers of prolate spheroid in 
flow with angles of incidence; and turbulent boundary 
layer evolution under successive effect of shock wave 
and expansion fan. 
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N94-14443/3/GAR 
Deutsche Forschu' 
Oberpfaffenhofen ( 


e. 
Diffusion in Einer Homogenen Scher- 


(Turbu- 
lent Diffusion in Homogeneous Shear Flow with 
Stable Stratification). 

Ph.D. Thesis. 

H. Kaltenbach. Aug 92, 157p DLR-FB-92-26, ETN- 
93-93957 

Text in German. 


The properties of us turbulent 
flows, “whic are influenced by stable density stratifica- 
tion and mean shear, are investigated using direct nu- 
merical simulation and large simulation. The de- 
pendency of the components of the turbulence diffusi- 
vity tensor on the value of the Gradient Richardson 
number is demonstrated. Stable stratification reduces 
the vertical transport of species stronger than the hori- 
zontal transport. In cases with strong background 
stratification the Froude number plays an important 
role besides the Richardson number. Little different is 
found between direct simulation and large eddy simu- 
lation results. Both types of simulations are concluded 
to refer to the same order of magnitude of the Reyn- 
olds number. The results are sensitive to the value of 
the Prandtl number in cases with Richardson number 
greater than 0.25. 


PC A08/MF A02 
sanstalt fuer Luft- und Raumfahrt, 
many). Inst. fuer Physik der At- 
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N94-14598/4/GAR PC A10/MF A03 
National Aeronautical Lab., Bangalore (india). 





Proceedings of the Fluid Dynamics Symposium in 
Honour of Professor R. Narasimha on His 60TH 
Birthday. 
S. K. Chakrabartty, S. S. Desai, S. Majumdar, D. K. 
ns and S. K. Saxena. Jul 93, 212p NAL-SP- 

1 
Contract NAL PROJ. CF-0-900 
Symposium Held in Bangalore, India, 9 Jul. 1993. Origi- 
nal Contains Color Illustrations. 


No abstract available. 
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N94-14599/2/GAR 
(Order as N94-14598/4/GAR, PC A10/MF 
A03) 


National Aeronautical Lab., Bangalore (India). 

Vertex-Based Finite-Volume Algorithm for the 

Navier-Stokes Equations. 

S. K. Chakrabartty, and K. Dhanalakshmi. Jul 93, 7p 

In Its Proceedings of the Fluid Dynamics Symposium in 

yn of Professor R. Narasimha on His 60TH Birth- 
lay p 1-7. 


A vertex-based, finite-volume algorithm has been de- 
veloped to solve the Reynolds-averaged Navier- 
Stokes equations without thin-layer approximation. An 
explicit, a Runge-Kutta, time-stepping scheme 
has been used for time integration along with different 
acceleration techniques to reach the steady state. A 
code employing multi-block grid structure has been de- 
veloped. This code can accept any type of grid topolo- 
gy. As test cases, the turbulent flow past RAE-2822 
and NACA-0012 airfoils, and the laminar flow past a 
cropped delta wing at ten degrees angle of attack have 
been computed and the results compared with avail- 
able numerical and experimental results. The Baldwin- 
Lomax turbulence model has been used in the case of 
turbulent flows. 


415,156 
N94-14600/8/GAR 
(Order as N94-14598/4/GAR, PC A10/MF 
A03) 
me Aeronautical Lab., Bangalore (india). 
t of Full-Potential Codes in the 
Decade 1983-1993. 
S. S. Desai, and R. re. Jul 93, 15p 
In Its Proceedings of the Fluid Dynamics Symposium in 
Honour of Professor R. Narasimha on His 60TH Birth- 
day p 9-23. 


Computational expedience and adequate predictive 
accuracy for certain engineering applications, make 
the transonic full-potential formulation a useful appli- 
cation tool for the design and analysis of aerospace 
configurations in the transonic flow regime. A summary 
is presented of the work done in the development of 
full potential codes during the decade 1983-1993 at 
the National Aeronautical Laboratory, Bangalore. 


415,157 
N94-14601/6/GAR 

(Order as N94-14598/4/GAR, PC A10/MF 

A03) 

National Aeronautical Lab., Bangalore (India). 
Structure of Laminar Flow in a Three-Dii 
Driven Cavity. 
M. D. Deshpande, and P. N. Shankar. Jul 93, 8p 
In Its Proceedings of the Fluid Dynamics Symposium in 
Honour of Professor R. Narasimha on His 60TH Birth- 
day p 25-36. 


We present some details of the steady laminar flow 
fields that are generated in a fluid filled cavity by the 
motion of one of the faces. The flow fields have been 
obtained by the numerical solution of the Navier- 
Stokes equations in the Reynolds number range 0 less 
than Re less than or equal to 1000. The streamline 
patterns clearly indicate the very complicated nature of 
the eddy structures and their dependence on Reyn- 
olds number. Further work is currently in progress to 
extend the computations to higher Reynolds numbers 
in order that transition and turbulence in the cavity may 
be studied. 


415,158 
N94-14602/4/GAR 

(Order as N94-14598/4/GAR, PC A10/MF 

A03) 

National Aeronautical Lab., Bangalore (India). 
Vortex Method for Viscous Unsteady Flows. 
P. K. Dutta. Jul 93, 12p 
In Its Proceedings of the Fluid Dynamics Symposium in 
Honour of Professor R. Narasimha on His 60TH Birth- 
day p 37-50. 


A simple method is presented for the creation of vortic- 
ity from a solid boundary in the form of discrete vortex 
blobs. These vortices have uniform-vorticity cores and 
are released from a number of points distributed 
around the body surface at a small distance away from 
the surface. Their strengths are obtained by satisfying 
the no-slip condition at the midpoints of the corre- 
sponding vortex sheets. The dynamics of these vorti- 
ces is then considered by including the effect of vis- 
cous diffusion by random walk approach. The method 
is applied to the starting flow past a circular cylinder. A 
detailed parametric study shows that viscosity has the 
most significant effect on the computed results and, in 
order to obtain meaningful results, it must be reduced 
suitably to compensate for the artificial viscosity aris- 
ing from numerical integration of equations of motion 
of the discrete vortices. Results are obtained for three 
typical Reynolds numbers of 9500, 3000 and 550, and 
are found to be in very good agreement with experi- 
mental measurements for the centerline velocity distri- 
bution. In particular, the case of Re = 550 illustrates 
the usefulness of the present model even at low Reyn- 
olds numbers. The vortex patterns, velocity vectors 
and particle path lines also conform to the experimen- 
tal flow visualization pictures. Though the method is 
developed for a simple configuration like a circular cyl- 
—_ it can be easily extended to any general body 
shape. 


415,1 
N9d-14603/2/GAR 
(Order as N94-14598/4/GAR, PC A10/MF 


A03) 
alore (India). 
‘oint Scheme for the 
Compressible 


National Aeronautical Lab., Ba 
Implicit Finite Volume Nodal 
Solution Two-Dimensional 


, 6p 
In Its Proceedings of the Fluid Dynamics Symposium in 
Honour of Professor R. Narasimha on His 60TH Birth- 
day p 51-59. 


An implicit finite volume nodal point scheme has been 
developed for solving the two-dimensional compressi- 
ble Navier-Stokes equations. The numerical scheme is 
evolved by efficiently combining the basic ideas of the 
implicit finite-difference scheme of Beam and Warming 
(1978) with those of nodal point schemes due to Hall 
(1985) and Ni (1982). The 2-D Navier-Stokes solver is 
implemented for steady, laminar/turbulent flows past 
airfoils by using C-type grids. Turbulence closure is 
achieved by employing the algebraic eddy-viscosity 
model of Baldwin and Lomax (1978). Results are pre- 
sented for the NACA-0012 and RAE-2822 airfoil sec- 
tions. Comparison of the aerodynamic coefficients with 
experimental results for the different test cases pre- 
sented here establishes the validity and efficiency of 
the method. 


415,160 
N94-14604/0/GAR 

(Order as N94-14598/4/GAR, PC c—_— 

03) 

National Aeronautical Lab., Bangalore (india). 
Wall Interference Studies: Revisited. 
R. Gopinath. Jul 93, 6p 
In Its Proceedings of the Fluid Dynamics Symposium in 
Honour of Professor R. Narasimha on His 60TH Birth- 
day p 61-68. 


A brief review is made of the methods currently avail- 
able for assessing and correcting the data for effects 
due to wail interference. Computational simulation of 
ventilated walls has been described. The DLR panel 
code available in the division is being modified to 
handle flow past a model with sting and support strut in 
a wind tunnel whose walls could be either solid, or, 
ventilated, or, open-jet. The effect of sting, strut, and 
walls on the model data is under study. 


415,161 
N94-14605/7/GAR 
(Order as N94-14598/4/GAR, PC A10/MF 


A03) 
National Aeronautical Lab., Bangalore (india). 
Stability of Boundary Layers. 
R. Govindarajan. Jul 93, 8p 


In Its Proceedings of the Fluid Dynamics Symposium in 
Honour of Professor R. Narasimha on His 60TH Birth- 
day p 69-76. 


A new formulation of the stability of boundary-layer 
flows in pressure gradients is presented, taking into 
account the spatial development of the flow. The for- 
mulation assumes that disturbance wavelength and ei- 


415,165 


PHYSICS 
Fluid Mechanics 


genfunction vary downstream no more rapidly than the 
boundary-layer thickness, and includes all terms of 
O(1) and O(R(exp -1)) in the boundary-layer Reynolds 
number R. Although containing the Orr-Sommerfeld 
operator, the present approach does not yield the Orr- 
Sommerfeld equation in any rational limit. in Blasius 
flow, the present stability equation is consistent with 
that of Bertolotti et al. (1992) to terms of O(R(exp -1)). 
For the Falkner-Skan similarity solutions neutral 
boundaries are computed without the necessity of 
having to march in space. Results show that the ef- 
fects of spatial growth are striking in flows subjected to 
adverse pressure gradients. 


415,162 
N94-14606/5/GAR 
(Order as N94-14598/4/GAR, PC A10/MF 


A03) 
National Aeronautical Lab., i. (india). 
Navier-Stokes Simulation Transonic Vortex 
Flow over a delta Wing. 
A. Kumar. Jul 93, 13p 
In Its Proceedings of the Fluid Dynamics Symposium in 
Honour of Professor R. Narasimha on His 60TH Birth- 
day p 77-89. 


An explicit multi-stage Runge-Kutta time-stepping 
scheme with cell-centered finite volume spatial discre- 
tization is employed to solve three-dimensional, com- 
pressible Navier-Stokes equations. A novel variation 
for computation of viscous fluxes is used. Conver- 
gence to steady state is expedited through accelera- 
tion techniques. The vortex flow over a 65 degree 
cropped rounded leading edge delta wing is computed, 
and the results are compared with experimental data 
and Euler solution. 


415,163 
N94-14607/3/GAR 
(Order as N94-14598/4/GAR, PC A10/MF 


A03) 
National Aeronautical Lab., Bangalore (India). 
Finite Volume Method for Computation of Viscous 
Flow in Complex Configurations. 
S. Majumdar. Jul 93, 19p 
In Its Proceedings of the Fluid Dynamics Symposium in 
Honour of Professor R. Narasimha on His 60TH Birth- 
day p 91-114. 


A calculation procedure is presented for computation 
of steady, ———s viscous flows in complex con- 
figurations. The algorithm has been developed for non- 
orthogonal coordinate systems we nay vee vari- 
able arrangement. In order to handle both incompress- 
ible and compressible flows, pressure has been select- 
ed as a primary dependent variable in preference to 
density. The pressure field is evaluated using the pres- 
sure-velocity correction strategy of the SIMPLE algo- 
rithm, suitably modified for collocated variable ar- 
rangement. The capability of the three-dimensional 
version of the algorithm has been demonstrated for 
prediction of two incompressible laminar flow situa- 
tions with complex geometry. 


415,164 
N94-14608/1/GAR 
(Order as N94-14598/4/GAR, PC A10/MF 


A03) 
National Aeronautical Lab., Bangalore (india). 
-_ Generation Package for High Aspect Ratio 

ings. 

J. S. Mathur, and S. K. Chakrabartty. Jul 93, 7p 
In Its Proceedings of the Fluid Dynamics Symposium in 
Honour of Professor R. Narasimha on His 60TH Birth- 
day p 115-121. 


A grid generation package has been developed to gen- 
erate a quasi-three-dimensional grid of either O-H or 
C-H topology. Grid stacking has been implemented 
here to use two dimensional grid generation routines at 
different span stations, and then stack these together 
to get a three-dimensional grid. An algebraic grid gen- 
eration routine for C-type grid with all the flexibilities of 
grid stretching and an elli — grid generation routine 
with control functions for O-type grid have been used 
to generate two-dimensional grids. To demonstrate 
the method, a sample grid generated for the ONERA- 
M6 wing has been presented here. 


415,165 
N94-14609/9/GAR 
(Order as N94-14598/4/GAR, PC A10/MF 
A03) 
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National Aeronautical Lab., Bangalore (india). 
Phenomenon of Vortex Breakdown. 

V. Y. Mudkavi. Jul 93, = 

In Its Proceedings of the Fluid Dynamics Symposium in 
Honour of Professor R. Narasimha on His 60TH Birth- 
day p 123-135. 


Vortex breakdown is an abrupt change of flow struc- 
ture that occurs in swirling flows. More than 3 decades 
of research in this area has not shed light upon this 
very basic fluid phenomenon. The mecha- 
nism that leads to vortex breakdown is very poorly un- 
derstood despite numerous theoretical and experi- 
mental investigations. There is still a need for a coher- 
ent theory. In this paper these issues are considered in 
the form of a review of current literature on the phe- 
nomenon of vortex breakdown. Some existing criteria 
to predict the breakdown are presented. 


415,166 
N94-14610/7/GAR 
(Order as N94-14598/4/GAR, PC A10/MF 


A03) 
National Aeronautical Lab., Bangalore (India). 
—— of Nonequilibrium Flows Using PNS 


quations. 

D. K. Prabhu. Jul 93, 15p 

In Its Proceedings of the Fluid Dynamics Symposium in 
Honour of Professor R. Narasimha on His 60TH Birth- 
day p 137-151. 


The laminar, hypersonic flow of five-species (N2, O2, 
NO, N, O) nonequilibrium air over a 10 degree axisym- 
metric cone is computed using a non-iterative, —e 
finite-difference scheme. The numerical 

based on central differ of the inviecit and vie- 
cous fluxes. Two gas Is are considered in this 
study - one in which the constituent species are both 
calorically and thermally perfect and the other in which 
the constituent species are only thermally perfect. The 
effects of the two gas models and the types of wall 
boundary conditions on the computed solution are 
studied and discussed. 


415,167 
N94-14612/3/GAR 
(Order as N94-14598/4/GAR, PC A10/MF 


A03) 
National Aeronautical Lab., Bangalore (india). 
Hypersonic Viscous Flow Computations. 
S. K. Saxena. Jul 93, 7p 
Contract NAL PROJ. CF-1-121 
In Its Pr ings of the Fluid Dynamics Symposium in 


Honour of Professor R. Narasimha on His 60TH Birth- 
day p 159-165. 


A brief description of the work currently underway on 
hypersonic viscous flow computations, based on the 
solution of thin-layer Navier-Stokes equations employ- 
ing ind TVD schemes, is presented. Both van Leer 
and Roe schemes are considered. Some representa- 
tive computational results presented indicate that 
pe pe | enh me bag ap enter el nee pam = 4 
description of the shocks. The importance of parallel 
ee oe See ae ee 
implicit t to accelerate the computations is 
emphasized. The future direction of hypersonic re- 
search is indicated. 


415,168 
N94-14613/1/GAR 
(Order as N94-14598/4/GAR, PC A10/MF 
A03; 


National Aeronautical Lab., Bangalore (india). 

Development of a General Purpose 

celerated Navier-Stokes Solver. 

ee ee 
1 

In Its Proceedings of the Fluid Dynamics Symposium in 

Honour of Professor R. Narasimha on His 60TH Birth- 

day p 167-179. 


t of a 


used to compute variety of flows like near-incom- 
pressible flows, subsonic flows, flows with massive 
separation around stall, flow past laminar flow airfoils 
with long laminar runs, transonic flows with moderate 
and strong shock, and at supersonic speeds. Results 
tA agreement. This shows the robustness 


Sa te aisaet a Gee eniee guonae Wtan, 
almost all these cases presents a fairly 
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smooth curve with a steep drop to low residue levels. 
The present level of success in the computation of su- 

ner apechiwe teg ny ey ae eect edn solr 
Seely entendibie to tepereunts Haus without dissocia- 
tion effects. 


415,169 
N94-14614/9/GAR 
(Order as N94-14598/4/GAR, PC A10/MF 


National Aeronautical Lab., Bangalore (india). 
Development of Parallel Processing at 


A03) 
: A Ret- 


rospect. 

U. N. Sinha, V. R. Sarasamma, S. Rajalakshmy, C. R 
nt Prossotinon of te Fuad Demannice Syms A 
nits fe) ymposium in 
Honour of Professor R. Narasimha on His 60TH Birth- 
day p 181-190. 


The present report describes the design and develop- 
ment of the Flosolver series of parallel computers at 
NAL. oe Se eee 

needed computing power for complex aerospace 
problems, the Flosolver series has evolved from Flo- 
Solver Mk! with four processing elements based on 
the 16-bit Intel Se ee. to the the 
latest version, Flosolver Mk3 with 7 ele- 
tanta Cased on the 32-00 witel 1660 ISC processor. 
Starting with a discussion of the strategies adopted in 
the of these machines, the paper also dis- 
cusses various phases in the development and 
fabrication of the system software, and the application 
codes currently operational on them. 


415,170 
N94-14617/2/GAR 
(Order as N94-14598/4/GAR, PC aia + 4 


National Aeronautical Lab., Bangalore (India). 
Panel Codes for at 


anee 211-233. 


The National 
4 
eral inter 
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WO4-14706/3/GAR_ 


pao Bt Bs a TM- 
AERO/PROP-21, BR316329, ETN-93- 


ium on 
sere boon 0 


Flows in Turbomachines, Munich, Ger- 
many, 14-15 Sep. 1902. Original Contains Color Illus- 
trations. 


Measurements made with the tive whole field 


raction limited optics; propagation optics; PIV 
optical probe design; i ing system; data process- 
ing; and preprocessing data analysis. 
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N94-14728/7/GAR 
National Space 


Aeronautics 
Cleveland, OH. Lows Research Conte. 
Development of Multiblock/Multigrid 
Flow Solver for Viscous in Complex Geome- 


E. Steinthorsson, M. S. Liou, and L. A. Povinelli. Jun 
93, 17p NAS 1.15:106356, E-8140, NASA-TM- 
106356, ICOMP-93-34 

Contracts NCC3-233, RTOP 505-62-27 

See Also A93-50148. Presented at the 29TH Joint Pro- 
pulsion Conference and Exhibit, Monterey, Ca, 28-30 
Jun. 1993; Sponsored by Aiaa, Sae, Asme, and Asee. 


PC A03/MF A01 
Administration, 


A new computer program is being developed for doing 
accurate simulations of compressible viscous flows in 
complex tries. The code employs the full com- 
i avier-Stokes equations. The eddy viscosity 
model of Baldwin and Lomax is used to model the ef- 
fects of turbulence on the flow. A cell centered finite 
volume discretization is used for all terms in the gov- 
erning equations. The Advection Upwind Splitting 
Method (AUSM) is used to compute the inviscid fluxes, 
while central differencing is used for the diffusive 
fluxes. A four-stage Runge-Kutta time integration 
scheme is used to march solutions to steady state, 
while convergence is enhanced by a multigrid scheme, 
local time-stepping, and implicit residual smoothing. 
To enable simulations of flows in complex metries, 
the code uses composite structured grid systems 
Grambsocl ot lines are continuous at block boundaries 
grids). Example results shown are a flow in 

; linear aan a flow around a circular pin extending 
between the main walls in a high aspect-ratio channel, 
and a flow of air in a radial turbine coolant passage. 
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N94-14729/5/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Linear instability of Curved Free Shear Layers. 

W. W. Liou. Jul 93, 18p NAS 1.15:106290, ICOMP- 
93-28, NASA-TM-106290, E-8027 

Contracts NCC3-233, RTOP 505-90-5K 

See Also A93-46797. Presented at the 3RD Shear 
Flow Control Conference, Orlando, Fi, 6-9 Jul. 1993; 
Sponsored by Aiaa. 

The linear inviscid hydrodynamic stability of slightly 
curved free mixing layers is studied in this paper. The 
disturbance equation is solved numerically using a 
shooting technique. Two mean velocity profiles that 
represent stably and unstably curved free mixing 
layers are considered. Results are shown for cases of 
five curvature Richardson numbers. The stability char- 
acteristics of the shear layer are found to vary signifi- 
cantly with the introduction of the curvature effects. 
The results also indicate that, in a manner similar to 
the Goertler vortices observed in a boundary layer 
along a concave wall, instability modes of spatially de- 
veloping streamwise vortex pairs may appear in cen- 
trifugally unstable curved mixing layers. 
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N94-14731/1/GAR 

Nati Aeronautics and Space 
Cleveiand, OH. Lewis Research Center. 


ym gy tee f 
Solid/Fluid wp othe —— 


MD. Gunabur , and H. C. Lee. Sep 93, 35p NAS 
1.15:106351, | IMP-93-30, NASA-TM-106351, 
Contracts NCC3-233, N00014-91-J-1493 


An optimization problem is formulated motivated by 
the desire to remove temperature peaks, i.e., ‘hot 
spots’, a the bounding surfaces of containers of 
fluid flows. The heat equation of the solid container is 
coupled to the energy equations for the fluid. Heat 
sources can be located in the solid body, the fluid, or 
both. Control is effected by adjustments to the temper- 
ature of the fluid at the inflow boundary. Both mathe- 
matical analyses and computational experiments are 
given. 


PC A03/MF A01 
Administration, 
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N94-14732/9/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
a OH. Lewis Research Center. 

D. L. Chubb, F. D. Calfo, M. W. Mcconley, M. S. 
Mcmaster, and A. A. Afjeh. Aug 93, 28p NAS 
1.15:106323, E-7854-1, NASA-TM-106323 

Contract RTOP 506-41-11 


This study was a theoretical and experimental investi- 
= tion of thin liquid sheet flows in vacuum. A sheet 

created by a narrow slit of width, W, coalesces to 
a point at a distance, L, as a result of surface tension 
forces acting at the sheet edges. As the flow coa- 
lesces, the fluid accumulates in the sheet edges. The 
observed triangular shape of the sheet agrees with the 
calculated triangular result. Experimental results for L/ 
W as a function of Weber number, We, agree with the 
calculated result, L/W = the sq. root of 8We. The 
edge cross sectional shape is found to oscillate from 
elliptic to a Me e to ‘peanut’ like and then back to 
elliptic in the flow direction. A theoretical one-dimen- 





sional model was developed that yielded only elliptic 
solutions for the cross section. At the points 
where the elliptic shapes occur, there is agreement be- 
tween theory and experiment. 
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N94-14733/7/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Vibrational Relaxation in Flow Fields. 
W. E. Meador, G. A. Miner, and J. H. Heinbockel. 
— 23p NAS 1.60:3367, L-17238, NASA-TP- 


Contract RTOP 506-40-62-01 


Mathematical formulations of vibrational relaxation are 
derived from first principles for application to fluid dy- 
namic computations of hypersonic flow fields. Relax- 
ation within and immediately behind shock waves is 
shown to be substantially faster than that described in 
current numerical codes. The result should be a signifi- 
cant reduction in nonequilibrium radiation overshoot in 
shock layers and in radiative heating of hypersonic ve- 
hicles; these results are precisely the trends needed to 
bring theoretical predictions more in line with flight 
data. Errors in existing formulations are identified and 
qualitative comparisons are made. 


415,177 
N94-14746/9/GAR 
(Order as N94-14745/1/GAR, PC A18/MF 


A04) 
Minnesota Univ., Minneapolis. 
Small-Scale Turbulence Model. 
T. S. Lundgren. Nov 92, 16p 
In Stanford Univ., Studying Turbulence Using Numeri- 
cal Simulation Databases. 4: Proceedings of the 1992 
Summer Program p 5-20. 


A model for the small-scale structure of turbulence is 
reformulated in such a way that it may be conveniently 
computed. The model is an ensemble of randomly ori- 
ented structured two dimensional vortices stretched by 
an axially symmetric strain flow. The energy spectrum 
of the resulting flow may be expressed as a time inte- 
gral involving only the enstrophy spectrum of the time 
evolving two-dimensional cross section flow, which 
may be obtained numerically. Examples are given in 
which a k(exp -5/3) spectrum is obtained by this 
method without using large wave number asymptotic 
analysis. The k(exp -5/3) inertial range spectrum is 
shown to be related to the existence of a self-similar 
enstrophy —e range in the two-dimensional en- 
strophy spectrum. The results are insensitive to time 
dependence of the strain-rate, including even intermit- 
tent on-or-off strains. 


415,178 
N94-14747/7/GAR 
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National Aeronautics and Space Administration, Mof- 

fett Field, CA. Ames Research Center. 

Structure of Intense Vorticity in Homogeneous 

isotropic Turbulence. 

J. Jimenez, A. A. Wray, P. G. Saffman, and R. S. 
~~. Nov 92, 21p 

In Stanford Univ., Studying Turbulence Using Numeri- 

cal Simulation Databases. 4: Proceedings of the 1992 

Summer Program p 21-45. 


The structure of the intense vorticity regions is studied 
in numerically simulated homogeneous, isotropic, 
equilibrium turbulent flow fields at four different Reyn- 
olds numbers in the range Re(sub lambda) = 36-171. 
In accordance with previous investigators, this vorticity 
is found to be organized in coherent, cylindrical or 
ribbon-like, vortices (‘worms’). A statistical study sug- 

gests that they are just especially intense features “y 
the background, O(omega’), vorticity. Their radii scale 
with the Kolmogorov microscale and their lengths with 
the integral scale of the flow. An interesting observa- 
tion is that the Reynolds number based on circula- 
tion of the intense vortices, gamma/nu, increases 
monotonically with Re(sub lambda), raising the ques- 
tion of the stability of the structures in the limit of 
Re(sub lambda) approaching infinity. One and two-di- 
mensional statistics of vorticity and strain are present- 
ed; they are non-gaussian, and the behavior of their 
tails depends strongly on the Reynolds number. There 
is no evidence of convergence to a limiting distribution 
in our range of Re(sub lambda), even though the 
energy spectra and the energy dissipation rate show 
good asymptotic properties in the hi Reynolds 
number cases. Evidence is presented to show that 


worms are natural features of the flow and that they do 
not depend on the particular forcing scheme. 


415,179 
N94-14748/5/GAR 
(Order as N94-14745/1/GAR, PC A18/MF 
A04) 


Johns Hopkins Univ., Baltimore, MD. 

Local Nature of the Energy Cascade. 

3 Meneveau, T. S. Lund, and J. Chasnov. Nov 92, 
13p 

Contracts N00014-92-J-1109, NSF CTS-91-13048 

In Stanford Univ., Studying Turbulence Using Numeri- 
cal Simulation Databases. 4: Proceedings of the 1992 
Summer Program p 47-59. 


The local nature of the energy cascade in space and 
time is studied using direct numerical simulation of de- 
caying and forced isotropic turbulence. To examine 
the concept that large scales evolve into smaller ones, 
we compute the Lagrangian correlation coefficient be- 
tween local kinetic energy at different scales. This cor- 
relation is found to peak at a Lagrangian time-delay 
that increases with scale separation. The results show 
that, on average, the flow of energy to smaller scales is 
predominantly local in physical space and that the 
view of eddies decaying into smaller ones while trans- 
ferring their kinetic energy appears to be, on average, 
quite realistic. To examine the spectral characteristics 
of the cascade under unsteady conditions, a pulse of 
large-scale energy is added to the lar simula- 
tion of forced isotropic turbulence. As time progresses, 
the evolution of this pulse through bands of increasing 
wavenumbers is studied. 


415,180 
N94-14749/3/GAR 
(Order as N94-14745/1/GAR, PC A18/MF 


A04) 
Johns Hopkins Univ., Baltimore, MD. 
Search for Scale Parameterization by Pro- 
jection Pursuit b 
C. Meneveau, T. S. Lund, and P. Moin. Nov 92, 21p 
Contracts N00014-92-J-1109, NSF CTS-91-13048 
In Stanford Univ., Studying Turbulence Using Numeri- 
cal Simulation Databases. 4: Proceedings of the 1992 
Summer Program p 61-81. 


The dependence of subgrid-scale stresses on varia- 
bies of the resolved field is studied using direct numeri- 
cal simulations of isotropic turbulence, homogeneous 
shear flow, and channel flow. The pursuit 
algorithm, a promising new regression tool for tigh-di- 
mensional data, is used to systematically search 
through a large collection of resolved variables, such 
as components of the strain rate, vorticity, velocity gra- 
3 es etc. For the case of 
isotropic turbulence, the search m recovers the 
linear dependence on the rate of strain (which is nec- 
essary to transfer energy to subgrid scales) but is 
unable to determine any other more complex relation- 
ship. For shear flows, however, new systematic rela- 
tions beyond eddy viscosity are found. For the homo- 
geneous shear flow, a ee ee 
of the mean rotation rate tensor both the fluctuat- 
ing strain rate and fluctuating rotation rate tensors are 
important quantities in parameterizing the subgrid- 
conte evecenn. A medal! iting these terms is 
proposed. When evaluated with direct numerical simu- 
lation data, this model ificantly increases the cor- 
relation between the and exact stresses, as 
compared with the insky model. in the case of 
channel flow, the stresses are found to correlate with 
products of the fluctuating strain and rotation rate ten- 
sors. The mean rates of rotation or strain do not 
appear to be important in this case, and the model de- 
termined for shear flow does not per- 
form well when tested with channel flow data. Many 
questions remain about the physical mechanisms un- 
derlying these findings, about possible Reynolds 
number dependence, and, given the low level of corre- 
lations, about their impact on modeling. Nevertheless, 
demonstration of the existence of causal relations be- 
tween sgs stresses and 2-scale characteristics of 
turbulent shear flows, in to those necessary 
for transfer, provides important — into the 
relation scales in turbulent flows. 


415,181 
N94-14750/1/GAR 

(Order as N94-14745/1/GAR, PC A 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
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Triad Interactions in the Dissipation Range. 

S. Kida, R. H. Kraichnan, R. S. Rogallo, EW Waletfe, 
and Y. Zhou. Nov 92, 17p 

In Stanford Univ., Studying Turbulence Using Numeri- 
cal Simulation Databases. 4: Proceedings of the 1992 
Summer Program p 83-99. 


Nonlocality of the triad interactions in the dissipation 

of developed turbulence is investigated by nu- 
merical simulation and the quasi-normal theories. It is 
found that the energy transfer is dominated by nonlo- 
cal triad interactions over the wavenumber range 0.1 is 
less than k/k(sub d) is less than 4, where k(sub d) is 
the Kolmogorov wave number. The nonlocality of the 
interaction has a close relation with the power of an 
algebraic prefactor of the exponential decay of the 
energy spectrum in the far-dissipation range. 


415,182 


N94-14751/9/GAR 
(Order as N94-14745/1/GAR, PC — 


04) 

Commonwealth Scientific and Industrial Research Or- 

nization, Highett tomy 7 

Study of the oie of incompressible 
Time-Dev 


J. Soria, M. S. Chong. Fe R. Relbersestd, A. E. Perry, 
and B. J. Cantwell. Nov 92, 21 

In Stanford Univ., Studying Turbulence Using Numeri- 
cal Simulation Databases. 4: Proceedings of the 1992 
Summer Program p 101-121. 


This work is an extension of a project conducted at the 
previous CTR summer program and was reported by 
Chen et al. (1990). In that program, the geometry and 
topology of the dissipating motions in a variety of shear 
flows was examined. All data was produced by direct 
numerical simulations (DNS). The partial derivatives of 
the velocity field were determined at every grid point in 
the flow and various invariants and related quantities 
were computed from the velocity gradient tensor. Mo- 
tions characterized by high rates of kinetic energy dis- 
sipation and high enstrophy were of particular interest. 
Scatter diagrams of the invariants were mapped out 
and ae unexpected patterns were seen. 
Each type of shear layer produced its own characteris- 
tic scatter plot. In the present project, attention is fo- 
cused on the incompressible plane mixing layer, and 
the scatter diagrams are replaced with more useful 
joint probability density contours. Comparison of the 
topology of the dissipating motions of flows at different 
Rey Is numbers are made. Also, plane mixing layers 
at the same Reynolds number but with different initial 
conditions are compared. 


415,183 


N94-14752/7/GAR 

(Order as N94-14745/1/GAR, PC — 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
lsotropy of Small Scale Turbulence. 
R. A. Antonia, and J. Kim. Nov 92, 14p 
In Stanford Univ., Studying Turbulence Using Numeri- 
cal Simulation Databases. 4: Proceedings of the 1992 
Summer Program p 123-136. 


The degree to which local isotropy is satisfied has 
been examined using direct numerical simulations for 
a fully developed channel flow. Attention is mainly 
given to the high wavenumber part of vorticity and tem- 
perature derivative spectra. The ratio of these spectra 
and their isotropic values depends on the particular 
quantity considered, the departure from isotropy being 
more pronounced for the temperature derivative than 
for the vorticity. When the Kolmogorov-normalized wa- 
venumber is sufficiently large, isotropy is satisfied pro- 
vided the (Kolmogorov-normalized) mean strain rate is 
sufficiently small. This result appears to be independ- 
ent of the quantity considered and of the Reynolds 
number. 


415,184 


N94-14753/5/GAR 

(Order as N94-14745/1/GAR, PC —_ 

04) 

Tel-Aviv Univ. (israel). 
LES versus DNS: A Comparative Study. 
L. Shtilman, and J. R. Chasnov. Nov 92, 7p 
In Stanford Univ., Studying Turbulence Using Numeri- 
cal Simulation Databases. 4: Proceedings of the 1992 
Summer Program p 137-143. 


March 1, 1994 231 





PHYSICS 
Fluid Mechanics 


We have performed Direct Numerical Simulations 
(DNS) and Large Eddy Simulations (LES) of forced iso- 
tropic turbulence at moderate Reynolds numbers. The 
subgrid scale model gy? in the LES is based on an 
eddy viscosity which sts instantaneously the 
energy spectrum of the tt S to that of the DNS. The 
statistics of the large scales of the DNS (filtered DNS 
field or (DNS) are compared to that of the LES. We 
present results for the transfer spectra, the skewness 
and flatness factors of the velocity components, the 
PDF's of the angie between the vorticity and the eigen- 
vectors of the rate of strain, and that between the vor- 
ticity and the vorticity stretching tensor. The above 
LES statistics are found to be in agreement with 
those measured in the fDNS field. We further observe 
that in all the numerical measurements, the trend was 
for the LES field to be more gaussian than the {DNS 
field. Future research on this point is planned 


415,185 
N94-14754/3/GAR 

(Order as N94-14745/1/GAR, PC A18/MF 

A04) 

Aeronautical Research Labs., Melbourne (Australia). 
Behavior of Streamwise Rib Vortices in a Three- 
Dimensional Mixing Layer. 
J. M. Lopez, and C. J. Bulbeck. Nov 92, 18p 
In Stanford Univ., Studying Turbulence Using Numeri- 
cal Simulation Databases. 4: Proceedings of the 1992 
Summer Program p 147-164. 


The structure and behavior of a streamwise rib vortex 
in a direct numerical simulation of a time-developing 
three-dimensional incompressible plane mixing layer is 
examined. Where the rib vortex is being stretched, the 
vorticity vector is primarily directed in the vortex axial 
direction and the radial and azimuthal velocity distribu- 
tion is similar to that of a Burger's vortex. In the region 
where the vortex stretching is negative, there is a 
change in the local topology of the vortex. The axial 
flow is decelerated and a negative azimuthal compo- 
nent of vorticity is induced. These features are charac- 
teristic of vortex breakdown. The temporal evolution of 
the rib vortex is similar to the evolution of an axisym- 
metric vortex in the early stages of vortex breakdown. 
The effect of vortex breakdown on other parts of the 
flow is, however, not as significant as the interaction 
between the rib vortex and other vortices. 


415,186 
N94-14755/0/GAR 
(Order as N94-14745/1/GAR, PC A18/MF 
A04) 


Rome Univ. (italy). 

Direct Simulation of Polymer Drag Reduction in 
Free Shear Flows and Vortex 

P. Orlandi, G. M. Homsy, and J. Azaiez. Nov 92, 10p 
In Stanford Univ., Studying Turbulence Using Numeri- 
cal Simulation Databases. 4: Proceedings of the 1992 
Summer Program p 165-174. 


One of the most efficient techniques for drag reduction 
is the injection of polymers near a wall which can 
achieve a reduction in drag up to 80 percent. Several 
experimental observations tend to indicate that poly- 
mers modify the turbulence structures within the buffer 
layer and show that the changes consist of a weaken- 
ing of the strength of the streamwise vortices. In this 
paper, we investigate the effects of viscoelasticity on 
two different types of flows: the vortex dipole impinging 
walls to model streamwise vortices in a turbulent 
boundary layer and the mixing layer that represents 
free shear flows. For this purpose, we examined three 
different rheological models: the Oldroyd-B model, the 
Jeffrey's corotational model, and the FENE-P model. 


415,187 
N94-14757/6/GAR 
(Order as N94-14745/1/GAR, PC A18/MF 
A04) 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 
Rapid Distortion Analysis and Direct Simulation of 
Compressible Homogeneous Turbulence at Finite 
Mach Number. 


Ss — G. N. Coleman, and N. N. Mansour. Nov 
p 

In Stanford Univ., Studying Turbulence Using Numeri- 

cal Simulation Databases. 4: Proceedings of the 1992 

Summer Program p 199-230. 


The effect of rapid mean compression on compressi- 
ble turbulence at a range of turbulent Mach numbers is 
investigated. Rapid distortion theory (RDT) and direct 
numerical simulation results for the case of axial (one- 
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dimensional) compression are used to illustrate the ex- 
istence of two distinct rapid compression regimes. 
These regimes are set by the relationships between 
the timescales of the mean distortion, the turbulence, 
and the speed of sound. A al RDT formulation is 
developed and is sounuael aha means of improving 
turbulence models for compressible flows. 


415,188 
N94-14758/4/GAR 
(Order as N94-14745/1/GAR, PC A18/MF 


A04) 
Purdue Univ., Lafayette, IN. 
investigation of the Dilatational eee in 
Compressible Shear Flow 
G. A. Biaisdell, and O. Zeman. Nov 92, 15p 
In Stanford Univ., Studying Turbulence Using Numeri- 
cal Simulation Databases. 4: Proceedings of the 1992 
Summer Program p 231-245. 


The dilatational dissipation rate within compressible 
homogeneous turbulent shear flow is studied using 
data from direct numerical simulations. It is found that 
the dilatational dissipation rate is mainly associated 
with large scale acoustic waves. Eddy shocklets are 
observed; however, they have little contribution to the 
average dissipation rate. A mechanism for the genera- 
tion of eddy shocklets is shown to be the focusing of 
acoustic waves. Turbulence models for the dilatational 
dissipation rate are compared with data from the simu- 
lations. It is found that the formulation of Zeman used 
by —— & Rubesin to calculate a compressible 
mixing layer agrees well with the numerical simulation 
results for turbulent Mach numbers less than 0.3. How- 
ever, it is also found that, for the Mach number range 
occurring in mixing layers, the model does not accu- 
rately represent the theory upon which it is based. 


415,189 
N94-14759/2/GAR 
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Institut National des Sciences Appliquees, Routen 
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Compression Corner 

D. Vandromme, and O. Zeman. Nov 92, 12p 

In Stanford Univ., Studying Turbulence Using Numeri- 
cal Simulation Databases. 4: Proceedings of the 1992 
Summer Program p 247-258. 


On the basis of direct numerical simulations of rapidly 
compressed turbulence, Zeman and Coleman have 
developed a model to represent rapid directional com- 
pression contribution to the pressure dilatation term in 
the turbulent kinetic energy equation. The model has 
been implemented in the CFD code for simulation of 
supersonic compression corner flow with an extended 
separated region. The computational results have 
shown a — improvement with respect to the 
baseline solution given by the standard k- epsilon tur- 
bulence mode! which does not contain any compress- 
ibility corrections. 


415,190 
N94-14760/0/GAR 
(Order as N94-14745/1/GAR, PC A18/MF 


A04) 
California Univ., Irvine. 
Vortex-induced Disturbance Field in a Compressi- 
bie Shear Layer. 
D. Papamoschou, and S. K. Lele. Nov 92, 18p 
In Stanford Univ., Studying Turbulence Using Numeri- 
cal Simulation Databases. 4: Proceedings of the 1992 
Summer Program p 259-276. 


The disturbance field induced by a small isolated 
vortex in a compressible shear layer is studied using 
direct simulation in a convected frame. The convective 
Mach number, M(sub c), is varied from 0.1 to 1.25. The 
vorticity perturbation is rapidly sheared by the mean 
velocity gradient. The resulting disturbance pressure 
field is ed to decrease both in magnitude and 
extent with increasing M(sub c), becoming a narrow 
transverse zone for M(sub c) greater than 0.8. A similar 
trend is seen for the perturbation velocity magnitude 
and for the Reynolds shear stress. By varying the 
vortex size, we verified that the decrease in perturba- 
tion levels is due to the mean-flow Mach number and 
not the Mach number across the vortex. At high M(sub 
c), the vortex still communicates with the edges of the 
shear layer, although communication in the mean-flow 
direction is strongly inhibited. beved goa rate of per- 
turbation kinetic energy declines M(sub c) primari- 
ly due to the reduction in shear stress. For M(sub c) 


greater than or equal to 0.6, the pressure dilatation 
also contributes to the decrease of growth rates. Cal- 
culation of the perturbation field induced by a vortex 
doublet revealed the same trends as in the single- 
vortex case, illustrating the insensitivity of the Mach- 
number effect to the specific form of initial conditions. 


415,191 
N94-14761/8/GAR 
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A04) 
Cambridge Univ. A nd). 
Evolution of the k Front and Turbulence 
Structures in the Shock/Turbulence Interaction. 
N. Keviahan, K. Mahesh, and S. Lee. Nov 92, 16p 
In Stanford Univ., Studying Turbulence Using Numeri- 
cal Simulation Databases. 4: Proceedings of the 1992 
Summer Program p 277-292. 


The interaction of a weak shock front with isotropic tur- 
bulence has been investigated using Direct Numerical 
Simulation (DNS). Two problems were considered: the 
ability of the field equation (the equation for a propa- 
gating surface) to model the shock; and a quantitative 
study of the evolution of turbulence structure using the 
database generated by Lee et al. Field equation model 
predictions for front shape have been compared with 
DNS results; agreement is found for shock wave 
interaction with 2D turbulence and for a single steady 
vorticity wave. In the interaction of 3D isotropic turbu- 
lence with a normal shock, strong oe of vorticity 
with the intermediate eigenvector of the rate of strain 
tensor (S(sup *)(sub ij) = S(sub ij) - (1/3)(delta(sub 
ij))(S(sub kk))) is seen to develop upstream of the 
shock and to be further amplified on passage through 
the shock. Vorticity tends to align at 90 deg to the larg- 
est eigenvector, but there is no preferred alignment 
with the smallest eigenvector. Upstream of the shock, 
the alignments continue to develop even after the ve- 
locity ative skewness saturates. There is a signifi- 
cant tendency, which increases with time throughout 
the computational domain, for velocity to align with 
vorticity. The alignment between velocity and vorticity 
is strongest in eddy regions and weakest in conver- 


gence regions. 


415,192 
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Ly Equation for Eddy Viscosity. 
P. A. Durbin, and Z. Yang. Nov 92, 11p 
In Stanford Univ., Studying Turbulence Using Numeri- 


cal Simulation Databases. 4: Proceedings of the 1992 
Summer Program p 293-303. 


A transport equation for eddy viscosity is proposed for 
wall bounded turbulent flows. The proposed model re- 
duces to a quasi-homogeneous form far from surfaces. 
Near to a surface, the nonh eous effect of the 
wall is modeled by an elliptic relaxation model. All the 
model terms are expressed in local variables and are 
coordinate independent; the model is intended to be 
used in complex flows. Turbulent channel flow and tur- 
bulent boundary layer flows with/without pressure gra- 
dient are calculated using the present model. Compari- 
sons between model caiculations and direct numerical 
simulation or experimental data show good agree- 
ment. 
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N94-14780/8/GAR PC A05/MF A02 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Interaction of Two Glancing, Crossing Shock 
Waves with a Turbulent Boundary-Layer at Vari- 
ous Mach Numbers. 

W. R. Hingst, and K. E. Williams. Sep 91, 97p NAS 
1.15:103740, E-6566, NASA-TM-103740 

Contract RTOP 505-62-31 


A preliminary experimental investigation was conduct- 
ed to study two crossing, glancing shock waves of 
equal strengths, interacting with the boundary-layer 
developed on a supersonic wind tunnel wall. This study 
was performed at several Mach numbers between 2.5 
and 4.0. The shock waves were created by fins (shock 
generators), spanning the tunnel test section, that 
were set at angles varying from 4 to 12 degrees. The 
data acquired are wall static pressure measurements, 
and qualitative information in the form of oil flow and 
schlieren visualizations. The principle aim is two-fold. 





First, a fundamental understanding of the physics un- 
derlying this flow phenomena is desired. Also, a com- 
prehensive data set is needed for computational fluid 
dynamic code validation. Results indicate that for 
small shock generator angles, the boundary-layer re- 
mains attached throughout the flow field. However, 
with increasing shock strengths (increasing generator 
angles), boundary layer separation does occur and be- 
comes progressively more severe as the generator 
angles are increased further. The location of the sepa- 
ration, which starts well downstream of the shock 
crossing point, moves upstream as shock strengths 
are increased. At the highest generator angles, the 
separation appears to begin coincident with the gener- 
ator leading edges and engulfs most of the area be- 
tween the generators. This phenomena occurs 
near the ‘unstart’ limit for the generators. The wail 
pressures at the lower generator angles are nominally 
consistent with the flow geometries (i.e. shock pat- 
terns) although significantly affected by the boundary- 
layer upstream influence. As separation occurs, the 
wall pressures exhibit a gradient that is mainly axial in 
direction in the vicinity of the separation. At the limiting 
conditions the wall pressure gradients are primarily in 
the axial direction throughout. 


415,194 
N94-14816/0/GAR PC A08/MF A02 
Technische Univ. Berlin (Germany, F.R.). Fachgebiet 
Raumfahrt. 

Beitraege Zur Numerischen Loesung der Navier- 
Stokes-Gleichungen in Zwei und Drei Raumdimen- 
sionen (Contributions to Numerical Solution of 
Navier-Stokes Equations in Two and Three Dimen- 
sional Flows). 

Ph.D. Thesis. 

L. Weichlin. 1992, 165p ETN-93-94395 

Text in German. 


A method for solving Navier-Stokes continuity and 
energy equations with reduced computation time and 
memory allocation is presented. A three dimensional 
stream function formulation with four partial differential 
equations was given and reduced to a two dimensional 
form. Two particular cases were considered such as 
Benard problem and low Prandtl fluids. The Newton 
chord process was used for numerical solution of the 
two dimensional formulation. A partial linear differen- 
tial equation system as a block three diagonal system 
and an eigenvalue problem in a Banach space were 
obtained. A local and global continuity method was 
used for discretization. Results obtained for free and 
Marangoni convection are presented, which show the 
importance of boundary condition choice. 
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N94-14847/5/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

New Lagrangian — for 

Steady Supersonic Flo 

C. Loh, and M. Liou. Sep 93, 39p NAS 1.15:106068, 
NASA-TM-106068 

Contract RTOP 505-62-52 


In this report, the new Lagrangian method introduced 
by Loh and Hui is extended for three-dimensional, 
steady supersonic flow computation. The derivation of 
the conservation form and the solution of the local Rie- 
mann solver using the Godunov and the high-resolu- 
tion TVD (total variation diminished) scheme is pre- 
sented. This new approach is accurate and robust, ca- 
pable of handling complicated geometry and interac- 
tions between discontinuous waves. Test problems 
show that the extended Lagrangian method retains all 
the advantages of the two-dimensional method (e.g., 
crisp resolution of a slip-surface (contact discontinuity) 
and automatic grid generation). In this report, we also 
suggest a novel three dimensional Riemann problem 
in which interesting and intricate flow features are 
present. 


415,196 
N94-14849/1/GAR PC A03/MF A01 
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—. Hampton, VA. 

Description of the Breakup of Liquid 
Jets in Air. 
Final Report. 
D. T. Papageorgiou. Jul 93, 30p NAS 1.26:191503, 
ICASE-93-45, NASA-CR-191503 
Contracts NAS1-19480, RTOP 505-90-52-01 


A viscous or inviscid cylindrical jet with surface tension 
in a vacuum tends to pinch due to the mechanism of 


capillary instability. Similarity solutions are constructed 
which describe this phenomenon as a critical time is 
encountered, for two physically distinct cases: inviscid 
jets governed by the Euler equations and highly vis- 
cous jets governed by the Stokes equations. In both 
cases the only assumption imposed is that at the time 
of pinching the jet shape has a radial length scale 
which is smaller than the axial length scale. For the 
inviscid case, we show that our solution corresponds 
exactly to one member of the one-parameter family of 
solutions obtained from slender jet theories and the 
shape of the jet is locally concave at breakup. For 
highly viscous jets our theory predicts local shapes 
which are monotonic increasing or decreasing indicat- 
ing the formation of a mother drop connected to the jet 
~ 2 thin fluid tube. This qualitative behavior is in com- 

le agreement with both direct numerical simulations 
and experimental observations. 
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i ing, Hampton, VA. 
Receptivity Problem for 0(1) Wavelength Goertier 
Vortices. 


Final Report. 

A. P. Bassom, and P. Hall. Aug 93, 25p NAS 
1.26:191519, NASA-CR-191519 

Contracts NAS1-19480, RTOP 505-90-52-01 


In this paper, we make an investigation of the receptivi- 
ty of boundary layer flows to Gortler vortex modes. A 
study by Denier, Hall, and Seddougui (1991) of the 
generation of vortices by wall roughness elements 
concluded that such elements are extremely poor as 
mechanisms to stimulate short wavelength modes, but 
that analysis was in error. We re-examine this problem 
and demonstrate how the form of the wall roughness is 
crucial in determining the vortex stability characteris- 
tics downstream of the roughness. In particular, we in- 
vestigate the cases of both isolated and distributed 
forcing functions and show that, in general, a distribut- 
ed function is much more important in generating vorti- 
ces than are either isolated roughness or freestream 
disturbances. 


415,198 
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/Vortex interactions in Com- 
~po Boundary Layer Flows. 
N. D. Blackaby. Aug 93, 36p NAS 1.26:191515, 
NASA-CR-191515 
Contracts NAS1-19480, RTOP 505-90-52-01 


The weakly nonlinear interaction of oblique Tollmien- 
Schlichting waves and longitudinal vortices in com- 
pressible, high Reynolds number, boundary-layer flow 
over a flat plate is considered for all ranges of the 
Mach number. The interaction equations comprise of 
equations for the vortex which is indirectly forced by 
the waves via a boundary condition, whereas a vortex 
term appears in the amplitude equation for the wave 
pressure. The downstream solution properties of inter- 
action equations are found to depend on the sign of an 
interaction coefficient. Compressibility is found to have 
a significant effect on the interaction properties; princi 
pally through its impact on the waves and their govern. 

ing mechanism, the triple-deck structure. It is found 
that, in al, the flow quantities will grow slowly with 
increasing downstream co-ordinate; i.e. in I, so- 
lutions do not terminate in abrupt, finite-distance 
‘break-ups’. 


PC A08/MF A02 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

DSMC Simulations of Mach 20 


Nitrogen 
Biunted Cone and Its Wake. 
J. N. Moss, V. K. Dogra, and R. G. Wilmoth. Aug 93, 
157p NAS 1.15:107762, NASA-TM-107762 
Contract RTOP 506-40-91-03 


Numerical results obtained with the direct simulation 
Monte Carlo (DSMC) method are presented for Mach 
20 nitrogen flow about a 70-deg blunted cone. The 
flow conditions simulated are those that can be ob- 
tained in existing low-density hypersonic wind tunnels. 
Three sets of flow conditions are simulated with frees- 
tream Knudsen numbers hey any from 0.03 to 0.001. 
The focus is to characterize wake flow under rar- 
efied conditions. This is accomplished by calculating 
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the influence of rarefaction on wake structure along 
with the impact that an afterbody has on flow features. 
This data report presents extensive information con- 
cerning flowfield features and surface quantities. 
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N94-15427/5/GAR PC A11/MF A03 
State Univ. of New York, Buffalo. Dept. of Mechanical 
and Aerospace Engineering. 

Large E Simulation and Direct Numerical Simu- 
lation of Speed Turbulent R Flows. 
Semiannual Report, 1 Feb. - 31 Oct. 1993. 

V. Adumitroaie, S. H. Frankel, C. K. Madnia, and P. 
p- : 993, 232p NAS 1.26:193131, NASA-CR- 
193131 

Contracts NAG1-1122, N00014-90-J-1403 


The objective of this research is to make use of Lar: 
Eddy Simulation (LES) and Direct Numerical Simula- 
tion (DNS) for the computational analyses of high 
speed reacting flows. Our efforts in the first phase of 
this research conducted within the past three years 
have been directed in several issues pertaining to intri- 
cate physics of turbulent reacting flows. lin our previ- 
ous 5 semi-annual reports submitted to NASA LaRC, 
as well as several technical papers in archival journals, 
the results of our investigations have been fully de- 
scribed. In this a ry report which is different in 
format as co to our | ng wry documents, we 
focus only on issue of LES. The reason for doing 
so is that LES is the primary issue of interest to our 
Technical Monitor and that our other findings were 
needed to support the activities conducted under this 
prime issue. The outcomes of our related investiga- 
tions, nevertheless, are included in the ices ac- 
companying this report. The relevance of the materials 
in these appendices are, therefore, discussed only 
briefly within the body of the report. Here, results are 
presented of a priori and a posterior analyses for validi- 
ty assessments of assumed Probability Density Func- 
tion (PDF) methods as potential subgrid scale (SGS) 
closures for LES of turbulent reacting flows. Simple 
non-premixed reacting systems involving an isother- 
mal reaction of the type A + B yields Products under 
both chemical equilibrium and non-equilibrium condi- 
tions are considered. A priori analyses are conducted 
ofa box flow, and a spatially developing 
planar mixing layer to investigate the performance of 
the Pearson Family of PDF’s as SGS models. A pos- 
teriori analyses are conducted of the mixing layer using 
a hybrid one-equation Smagorinsky/PDF SGS closure. 
The Smagorinsky closure augmented by the solution 
of the subgrid turbulent kinetic energy (TKE) equation 
is employed to account for hydrodynamic fluctuations, 
and the PDF is employed for modeling the effects of 
scalar fluctuations. The implementation of the model 
requires the k of the local values of the first 
two SGS moments. are provided by additional 
modeled transport equations. In both a priori and a 
posteriori analyses, the predicted results are ap- 
praised by ——— with subgrid averaged results 
generated by DNS. Based on these results, the paths 
to be followed in future investigations are identified. 
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N94-15475/4/GAR PC A07/MF A02 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Proteus Two-Dimensional Navier-Stokes Comput- 
er Code, Version 2.0. Volume 2: User’s Guide. 

C. E. Towne, J. R. Schwab, and T. T. Bui. Oct 93, 
134p NAS 1.15:106338-V-2, E-8107, NASA-TM- 
106338-V-2 

Contract RTOP 505-62-52 


A computer code called Proteus 2D was developed to 
solve the two-dimensional planar or axisymmetric, 
Reynolds-averaged, unsteady compressible Navier- 
Stokes equations in strong conservation law form. The 
objective in this effort was to develop a code for aero- 
space propulsion applications that is easy to use and 
easy to modify. Code readability, modularity, and docu- 
mentation were emphasized. The governing equations 
are solved in generalized | body-fitted 
coordinates, by marching in time ee a fully-coupled 
ADI solution procedure. indary conditions are 
treated implicitly. All terms, yo the diffusion 
terms, are linearized using second-order Taylor series 
expansions. Turbulence is modeled using either an al- 
gebraic or two-equation eddy viscosity model. The 
thin-layer or Euler equations may also be solved. The 
energy equation may be eliminated by the assumption 
of constant total enthalpy. Explicit and implicit artificial 
viscosity may be used. Several time step options are 
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available for convergence acceleration. The documen- 
tation is divided into three volumes. This is the User's 
Guide, and describes the program's features, the input 
and output, the procedure for setting up initial condi- 
tions, the computer resource requirements, the diag- 
nostic that may be generated, the job con- 
trol language used to run the program, and several test 
cases. 


415,202 
N94-15478/8/GAR PC A03/MF A01 
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Between the Shock Wave Attached to 
a Wedge and Freestream Disturbances. 
Final Report. 
P. W. Duck, D. G. Lasseigne, and M. Y. Hussaini. 
Aug 93, 48p NAS 1.26:191528, ICASE-93-61, NASA- 
CR-191528 
Contracts NAS1-19480, NAS1-18605 


A study of the interaction of small amplitude, unsteady, 
freestream disturbances with a shock wave induced by 
a wedge in supersonic flow is presented. These dis- 
turbances may be acoustic waves, vorticity waves, or 
entropy waves (or indeed a combination of all three). 
Their interactions then generate behind the shock dis- 
turbances of all three classes, an aspect that is investi- 
gated in some detail, our motivation being to investi- 
gate possible mechanisms for boundary-layer recep- 
tivity, caused through the amplification and modifica- 
tion of freestream turbulence through the shock-body 
coupling. Also, the possibility of enhanced mixing 
owing to additional vorticity produced by the shock- 
body coupling is investigated. 
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N94-15479/6/GAR PC A03/MF A01 
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a. Layer Flow of Air over Water on a Fiat 
ite. 


Final Report. 

J. Nelson, A. E. Alvi 
16p NAS 1.26:19151 
191517 

Contracts NAS1-19480, RTOP 505-90-52-01 
Sponsored in Part by NSF, Doe, Dept. Of the Army, 
Dept. Of the Air Force, and Minnesota Univ. 


A non-similar boundary layer theory for air blowing 
over a water layer on a flat plate is formulated and 
Studied as a two-fluid problem in which the position of 
the interface is unknown. The problem is considered at 
large Reynolds number (based on x), away from the 
leading edge. A simple non-similar analytic solution of 
the problem is derived for which the interface height is 
proportional to x(sub 1/4) and the water and air flow 
Satisfy the Blasius boundary layer equations, with a 
linear profile in the water and a Blasius profile in the air. 
Numerical studies of the initial value problem suggests 
that this asymptotic, non-similar air-water boundary 
layer solution is a global attractor for all initial condi- 
tions. 


, and D. D. Joseph. Au ug $3. 
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PC A04/MF A0O1 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Proteus Two-Dimensional Navier-Stokes Comput- 
er Code, Version 2.0. Volume 1: Analysis Descrip- 


tion. 

C. E. Towne, J. R. Schwab, and T. T. Bui. Oct 93, 
75p NAS 1.15:106336-V-1, E-8105, NASA-TM- 
106336-V-1 

Contract RTOP 505-62-52 


A computer code called Proteus 2D was developed to 
solve the two-dimensional planar or axisymmetric, 
Reynolds-averaged, unsteady compressible Navier- 
Stokes equations in strong conservation law form. The 
objective in this effort was to develop a code for aero- 
space propulsion applications that is easy to use and 
easy to modify. Code readability, modularity, and docu- 
mentation were emphasized. The erning equations 
are solved in generalized nonort nal body-fitted 
coordinates, by marching in time using a fully-coupled 
ADI solution procedure. The boundary conditions are 
treated implicitly. All terms, including the diffusion 
terms, are linearized using second-order Taylor series 
expansions. Turbulence is modeled using either an al- 
gebraic or two-equation eddy viscosity model. The 
thin-layer or Euler equations may also be solved. The 
energy equation may be eliminated by the assumption 
of constant total enthalpy. Explicit and implicit artificial 


234 VOL. 94, No. 5 


415,204 
N94-15485/3/GAR 


viscosity may be used. Several time 7. options are 
available for convergence acceleration. The documen- 
tation is divided into three volumes. This is the Analysis 
Description, and presents the equations and solution 
procedure. The governing equations, the turbulence 
model, the linearization of the equations and boundary 
conditions, the time and space differencing formulas, 
the ADI solution procedure, and the artificial viscosity 
models are described in detail. 
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N94-15488/7/GAR PC A05/MF A02 
National Aeronautics and Space Administration, 
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Proteus Three-Dimensional Navier-Stokes Com- 
puter Code, Version 1.0. Volume 2: User’s Guide. 
C. E. Towne, J. R. Schwab, and T. T. Bui. Oct 93, 
99p NAS 1.15:106340-V-2, NASA-TM-106340-V-2 
Contract RTOP 505-62-52 


A computer code called Proteus 3D was developed to 
solve the three-dimensional, Reynolds-averaged, un- 
steady compressible Navier-Stokes equations in 
strong conservation law form. The objective in this 
effort was to develop a code for aerospace propulsion 
applications that is easy to use and easy to modify. 
Code readability, modularity, and documentation were 
emphasized. The governing equations are solved in 
generalized nonorthogonal body-fitted coordinates, by 
marching in time using a fully-coupled ADI solution pro- 
cedure. The boundary conditions are treated implicitly. 
All terms, including the diffusion terms, are linearized 
using second-order Taylor series expansions. Turbu- 
lence is modeled using either an algebraic or two- 
equation eddy viscosity model. The thin-layer or Euler 
equations may also be solved. The energy equation 
may be eliminated by the assumption of constant total 
enthalpy. Explicit and implicit artificial viscosity may be 
used. Several time step options are available for con- 
vergence acceleration. The documentation is divided 
into three volumes. This User's Guide describes the 
program's features, the input and output, the proce- 
dure for setting up initial conditions, the computer re- 
source requirements, the diagnostic messages that 
may be generated, the job control language used to 
run the program, and several test cases. 
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N94-15551/2/GAR PC A03/MF A01 
Nevada Univ., Reno. Engineering Research and De- 
velopment Center. 

Numerical Investigations in Three-Dimensional In- 
ternal Fiows. 

Semiannual Status Report, 1 Jul. - 31 Dec. 1993. 

W. C. Rose. 1993, 26p NAS 1.26:194594, NASA-CR- 
194594 

Contract NCC2-507 


In the present reporting period, the 3D version of the 
OVERFLOW code was used to solve the flow within 
the internal portion of the supersonic inlet. The internal 
portion of this inlet is bounded by an inflow plane con- 
taining the leading edge of the sidewalls, the sidewalls, 
the ramp and cowl surfaces and an outflow plane just 
downstream of the minimum geometric area of the 
inlet. Boundary layer bleed was used in the two-dimen- 
siona! calculations discussed in the previous progress 
report and that same bleed was applied in the present 
study. For reference, this bleed corresponds to loca- 
tions designated as R2 and R3 in the Mach 5 inlet 
model test. Using the GRIDGEN code, a three dimen- 
sional js was generated that accounted for the vis- 
cous effects expected to occur on the sidewall, as well 
as those known to occur on the ramp and cowl sur- 
faces. The internal flow grid size was 141 streamwise 
by 101 cross stream by 71 in the lateral direction be- 
tween sidewalls. Since the flow entering the inlet was 
not symmetrical, the inlet was solved from sidewall to 
sidewall (without using a symmetry plane). In addition 
to the short sidewalls proposed in the Langley geome- 
try database, a set of shorter sidewalls was also inves- 
tigated in the present study and was shown to have 
beneficial effects with respect to the flow distortion ex- 
iting the supersonic inlet. In addition to these calcula- 
tions, additional 3D solutions using the OVERFLOW 
code were obtained for the flow stream of the 
throat of the supersonic inlet, including a terminal 
shock wave system produced by a backpressured sub- 
sonic diffuser. 
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Evaporation from a Meniscus within a Capillary 
Tube in Microgravity. 

Yearly Report, 1 Dec. 1992 - 30 Nov. 1993. 

K. P. Hallinan. 3 Nov 93, 31p NAS 1.26:194593, 
NASA-CR-194593 

Contract NAG3-1391 


The following represents a summary of progress made 
on the project ‘Evaporation from a Capillary Meniscus 
in ene mel being conducted at the University of 
Dayton during the period 1 Dec. 1992 to 30 Nov. 1993. 
The efforts during this first year of the grant focused 
upon the following specific tasks: (1) application of a 3- 
D scattering particle image velocimetry technique to 
thin film velocity field measurement; (2) modeling the 
thermo-fluid behavior of the evaporating meniscus in 
0-g within large diameter capillaries; (3) conceptualiza- 
tion of the space flight test cell (loop) configuration; (4) 
construction of prototypes of the test loop configura- 
tion; (5) conduct of experiments in O-g in the 2.2 
second drop tower at NASA-LeRC to study evapora- 
tion from a capillary meniscus within a square cuvette; 
and (6) investigation of the effect of vibrations on the 
stability of the meniscus. An overview of the work com- 
pleted within these six task areas is presented. 
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N94-15751/8/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Parametric Resonant Triad Interactions in a Free 
Shear Layer. 

R. Mallier, and S. A. Maslowe. Oct 93, 23p NAS 
1.15:106365, ICOMP-93-35, NASA-TM-106365, 
Contract RTOP 505-90-5K 


We investigate the weakly nonlinear evolution of a 
triad of nearly-neutral modes superimposed on a 
mixing layer with velocity profile u bar equals Um + 
tanh y. The perturbation consists of a plane wave and 
a pair of oblique waves each inclined at approximately 
60 degrees to the mean flow direction. Because the 
evolution occurs on a relatively fast time scale, the crit- 
ical layer dynamics dominate the process and the am- 
plitude evolution of the oblique waves is governed by 
an integro-differential equation. The long-time solution 
of this equation predicts very rapid (exponential of an 
exponential) amplification and we discuss the perti- 
nence of this result to vortex pairing phenomena in 
mixing layers. 
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N94-15768/2/GAR PC A03/MF A01 
Institute for Computer Applications in Science and En- 
——- Hampton, VA. 

umerical Simulation of Three-Dimensional Self- 
Gravitating Flow. 
J. V. Shebalin. Aug 93, 14p NAS 1.15:109021, 
ICASE-93-60, NASA-TM-109021 
Contract RTOP 505-90-52-01 


The three-dimensional flow of a self-gravitating fluid is 
numerically simulated using a Fourier pseudospectral 
method with a logarithmic variable formulation. Two 
cases with zero total angular momentum are studied in 
detail, a 323 simulation (Run B). Other than the grid 
size, the primary difference between the two cases are 
that Run A modeled atomic hydrogen and had consid- 
erably more compressible motion initially than Run B, 
which modeled molecular hydrogen. The numerical re- 
sults indicate that gravitational collapse can proceed in 
a variety of ways. In the Run A, collapse led to an elon- 
gated tube-like structure, while in the Run B, collapse 
led to a flatter, disklike structure. 
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N94-15798/9/GAR PC A12/MF A03 
National Aeronautics and Space Administration, Mof- 
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NAS Technical Summaries: Numerical Aerodynam- 
—- Program, March 1991 - February 
1992, 266p NAS 1.15:109335, NASA-TM-109335 
Original Contains Color Illustrations. 


NASA created the Numerical Aerodynamic Simulation 
(NAS) Program in 1987 to focus resources on solving 
critical problems in aeroscience and related disciplines 
by utilizing the power of the most advanced supercom- 
puters available. The NAS Program provides scientists 
with the necessary computing power to solve today’s 
most demanding computational fluid dynamics prob- 
lems and serves as a pathfinder in integrating leading- 
edge supercomputing technologies, thus benefiting 





other supercomputer centers in Government and in- 
dustry. This report contains selected scientific results 
from the 1991-92 NAS Operational Year, March 4, 
1991 to March 3, 1992, which is the fifth year of oper- 
ation. During this i, the scientific community was 
given access to a Cray-2 and a Cray Y-MP. The Cray-2, 
the first generation supercomputer, has four proces- 
sors, 256 megawords of central memory, and a total 
sustained speed of 250 million floating point oper- 
ations per second. The Cray Y-MP, the second gen- 
eration supercomputer, has eight processors and a 
total sustained speed of one billion floating point oper- 
ations per second. Additional memory was installed 
this year, doubling capacity from 128 to 256 
words of solid-state storage-device memory. Be- 
cause of its higher performance, the Cray Y-MP deliv- 
ered approximately 77 percent of the total number of 
supercomputer hours used during this year. 
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N94-15799/7/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
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Modal Element Method for Potential Fiow in Non- 
Uniform Ducts: Combining Closed Form Analysis 
with CFD. 

K. J. Baumeister, and J. F. Baumeister. Jan 94, 18p 
NAS 1.15:106347, AIAA PAPER 93-0813, NASA-TM- 
106347, 

Contract RTOP 505-62-52 

Prepared for Presentation at the 32ND Aerospace Sci- 
ences Meeting and Exhibit, Reno, Nv, 10-13 Jan. 
1994; Sponsored by Aiaa. 


An analytical procedure is presented, called the modal 
element method, that combines numerical grid based 
algorithms with eigenfunction expansions developed 
by separation of variables. A modal element method is 
presented for solving potential flow in a channel with 
two-dimensional cylindrical like obstacles. The infinite 
computational region is divided into three subdomains; 
the bounded finite element domain, which is character- 
ized by the cylindrical obstacle and the surrounding un- 
bounded uniform channel entrance and exit domains. 
The velocity potential is represented approximately in 
the grid based domain by a finite element solution and 
is represented analytically by an eigenfunction expan- 
sion in the uniform semi-infinite entrance and exit do- 
mains. The calculated flow fields are in excellent 
agreement with exact analytical solutions. By eliminat- 
ing the grid surrounding the obstacle, the modal ele- 
ment method reduces the numerical grid size, employs 
a more precise far field boundary condition, as well as 
giving theoretical insight to the interaction of the obsta- 
cle with the mean flow. Although the analysis focuses 
on a specific geometry, the formulation is general and 
can be applied to a variety of problems as seen by a 
comparison to companion theories in aeroacoustics 
and electromagnetics. 
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Stability Analysis of Approximate Factorization 
— for 3D Euler and Navier-Stokes Equa- 

Ss. 

A. O. Demuren, and S. O. Ibraheem. Oct 93, 39p 
NAS 1.15:106314, ICOMP-93-29, NASA-TM-106347, 
Contracts NCC3-233, RTOP 505-90-5K 


The convergence characteristics of various approxi- 
mate factorizations for the 3D Euler and Navier-Stokes 
equations are examined using the von-Neumann sta- 
bility analysis method. Three upwind-difference based 
factorizations and several central-difference based 
factorizations are considered for the Euler equations. 
In the upwind factorizations both the flux-vector split- 
ting methods of Steger and Warming and van Leer are 
considered. Analysis of the Navier-Stokes equations is 
performed only on the Beam and Warming central-dif- 
ference scheme. The range of CFL numbers over 
which each factorization is stable is presented for one- 
, two-, and three-dimensional flow. Also presented for 
each factorization is the CFL number at which the 
maximum eigenvalue is minimized, for all Fourier com- 
ponents, as well as for the high frequency range only. 
The latter is useful for — effectiveness of 
multigrid procedures with se schemes as 
smoothers. Further, local mode analysis is performed 
to test the suitability of using a uniform flow field in the 
stability analysis. Some inconsistencies in the results 
from previous analyses are resolved. 
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daptive bee mae A be ene Methods for initial 
‘obiems of Nonlinear PDE’s. 


W. Cai, and J. Wang. Jul 93, 53p NAS 1.26:191507, 
NASA-CR-191507 
Contracts NAS1-19480, NSF ASC-91-13895 


We have igned a cubic spline wavelet decomposi- 
tion for the space H(sup 2)(sub 0)(I!) where | is 
a bounded interval. Based on a special ‘point-wise 
orthogonality’ of the wavelet basis functions, a fast 
Discrete Wavelet Transform (DWT) is constructed. 
This DWT transform will map discrete samples of a 
function to its wavelet expansion coefficients in O(N 
log N) operations. Using this transform, we propose a 
collocation method for the initial value boundary prob- 
lem of nonlinear PDE’s. Then, we test the efficiency of 
the DWT transform and apply the collocation method 
to solve linear and nonlinear PDE’s. 
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inviscid Instability of Streamwise Corner Flow. 

S. Balachandar, and M. R. Malik. tt 93, 25p NAS 
1.26:191514, ICASE-93-54, NASA-CR-191514 
Contracts NAS1-19480, NAS1-19299 


Linear stability of the incompressible flow along a 
stream wise corner is studied by solving the two-di- 
mensional eigenvalue problem governed by partial dif- 
ferential equations. It is found that this fully three-di- 
mensional flow is subject to inviscid instability due to 
the inflectional nature of the stream wise velocity pro- 
file. The higher growth rates for the inviscid instability 
mode, which is symmetric about the corner bisector, 
as compared to the viscous Tolimien-Schlichting insta- 
bility operative away from the corner is consistent with 
the experimental findings that the corner flow transi- 
tions to turbulence earlier than the two-dimensional 
Blasius flow away from the corner. 
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Proteus Three-Dimensional Navier-Stokes Com- 
puter Code, Version 1.0. Volume 3: Programmer's 
Reference. 

C. E. Towne, J. R. Schwab, and T. T. Bui. Oct 93, 
282p NAS 1.15:106341, E-8110, NASA-TM-106341 
Contract RTOP 505-62-52 


A computer code called Proteus 3D was developed to 
solve the three-dimensional, Reynolds-averaged, un- 
steady compressible Navier-Stokes equations in 
strong conservation law form. The objective in this 
effort was to develop a code for aerospace propulsion 
applications that is easy to use and easy to modify. 
Code readability, modularity, and documentation were 
emphasized. The governing equations are solved in 
generalized nonorthogonal body fitted coordinates, by 
marching in time using a fully-coupled ADI solution pro- 
cedure. The boundary conditions are treated implicitly. 
All terms, including the diffusion terms, are linearized 
using second-order Taylor series expansions. Turbu- 
lence is modeled using either an algebraic or two- 
equation eddy viscosity model. The thin-layer or Euler 
equations may also be solved. The energy equation 
may be eliminated by the assumption of constant total 
enthalpy. Explicit and implicit artificial viscosity may be 
used. Several time step options are available for con- 
vergence acceleration. The documentation is divided 
into three volumes. The Programmer's Reference con- 
tains detailed information useful when modifying the 
program. The program structure, the Fortran variables 
stored in common blocks, and the details of each sub- 
program are described. 
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Effect of Wind Tunnel Acoustic Modes on Linear 
Oscillating Cascade Aerodynamics. 

D. H. Buffum, and S. Fleeter. May 93, 43p NAS 
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The aerodynamics of a biconvex airfoil cascade oscil- 
lating in torsion is inv ited using the unsteady aer- 

namic influence it technique. For subson- 
ic flow and reduced frequencies as large as 0.9, airfoil 
surface unsteady pressures resulting from oscillation 
of one of the airfoils are measured using flush-mount- 
ed h-frequency-response pressure transducers. 
The influence coefficient data are examined in detail 
and then used to predict the unsteady aerodynamics 
of a cascade oscillating at various interblade phase 
angles. These results are correlated with experimental 
data obtained in the traveling-wave mode of oscillation 
and linearized analysis predictions. It is found that the 
unsteady pressure disturbances created by an oscillat- 
ing airfoil excite wind tunnel acoustic modes which 
have detrimental effects on the experimental data. 
Acoustic treatment is proposed to rectify this problem. 
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Proteus Tw Navier-Stokes t- 
er Code, Version 2.0. Volume 3: Programmer's Ref- 


erence. 

C. E. Towne, J. R. Schwab, and T. T. Bui. Oct 93, 
266p NAS 1.15:106339, E-8108, NASA-TM-106339 
Contract RTOP 505-62-52 


A computer code called Proteus 2D was developed to 
solve the two-dimensional planar or axisymmetric, 
Reynolds-averaged, unsteady compressible Navier- 
Stokes equations in strong conservation law form. The 
objective in this effort was to develop a code for aero- 
space propulsion applications that is easy to use and 
easy to modify. Code readability, modularity, and docu- 
mentation were emphasized. The governing equations 
are solved in generalized jogonal body-fitted 
coordinates, by —— time using a fully-coupled 
ADI solution procedure. The boundary conditions are 
treated implicitly. All terms, including the diffusion 
terms, are linearized using second-order Taylor series 
expansions. Turbulence is modeled using either an al- 
gebraic or two-equation eddy viscosity model. The 
thin-layer or Euler equations may also be solved. The 
energy equation may be eliminated by the assumption 
of constant total enthalpy. Explicit and implicit artificial 
viscosity may be used. Several time step options are 
available for convergence acceleration. The documen- 
tation is divided into three volumes. The Programmer's 
Reference contains detailed information useful when 
modifying the program. The program structure, the 
Fortran variables stored in common blocks, and the 
details of each subprogram are described. 


415,218 
N94-15965/4/GAR PC A03/MF AO1 
Institute for Computer Applications in Science and En- 
ineering, Hampton, VA. 
ey T : Visualization of the Mixing of 
Fluid Elements in Convection-Diffusion Systems. 
Final Report. 
K. Ma, and P. J. Smith. Aug 93, 17p NAS 
1.26:191529, ICASE-93-62, NASA-CR-191529 
Contracts NAS1-19480, RTOP 505-90-52-01 
Original Contains Color Illustrations. 


This paper describes a highly interactive method for 
computer visualization of the basic physical process of 
dispersion and mixing of fluid elements in convection- 
diffusion systems. It is based on transforming the 
vector field from a traditionally Eulerian reference 
frame into a Lagrangian reference frame. Fluid ele- 
ments are traced through the vector field for the mean 
path as well as the statistical dispersion of the fluid 
elements about the mean position by using added 
scalar information about the root mean square value of 
the vector field and its Lagrangian time scale. In this 
way, clouds of fluid elements are traced and are not 
just mean paths. We have used this method to visual- 
ize the simulation of an industrial incinerator to help 
identify mechanisms for poor mixing. 


415,219 

PB94-119898/GAR PC A18/MF A04 
Texas A and M Univ., College Station. Dept. of Me- 
chanical Engineering. 

3-D Laser Anemometer Study of Compressibie 
Flow through Orifice Plates. Final Report, Septem- 
ber 1986-December 1992. 

G. L. Morrison. Apr 93, 418p GRI-93/0314 

Contract GRI-5086-260-1340 

Sponsored by Gas Research Inst., Chicago, IL. 
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The objective of the research is to increase the accu- 
racy of orifice ites for the measurement of mass flow 
rate. The plate to the class of flow 
meters often referred to as interference devices. It 
measures the rate of flow of the fluid in terms of the 
extent to which the plate interferes with the flow. Thus, 
the metering system must be taken as the combination 
of the flowing (with all its flow characteristics) and 
the orifice plate. Thus, only a understanding 
of the complex flow field present in pipe, both up- 
stream and downstream of the orifice plate, can pro- 
vide i it into the optimum design of both the orifice 
plate and the pressure tap locations. Therefore the au- 
thors are performing detailed three dimensional flow 
field measurements using a 3-D laser Doppler ane- 
mometer. 


415,220 

PBS4-125457/GAR PC A03/MF A01 
National oer Lab., Amsterdam en. 
—- of Variations Applied to 2D Multi-Point 


oil Design. 
we E. Labrujere, and J. Vooren. 1 Sep 92, 32p NLR- 
TP-92361-U 
Presented at the European Computational Fluid Dy- 


namics Conference (1st), Brussels, September 7-11, 
1992. 


Aspects are discussed of a residual correction method 
to solve the multi-point airfoil design problem for sub- 
sonic and transonic conditions. The method is based 
on fuil-potential theory and minimizes a cost function 
weighting the deviations from specified target pressure 
distributions for each design condition in a least 
squares sense. Deviations from target pres- 
sure distributions (residuals) are translated into airfoil 
geometry corrections, using an approximate inverse 
method derived from solving an equivalent incom- 
pressible multi-point airfoil design problem using calcu- 
lus of variations and numerical optimization. The feasi- 
bility of introducing the equivalent incompressible 
it design problem is demonstrated for a two- 
point reconstruction test case. First results of a two- 
point example design case are presented. 


415,221 

PB94-125473/GAR PC A04/MF A01 

National Aerospace Lab., Amsterdam (Netherlands). 
-Wire my a for Gradi- 


the Wires. 
J. H. M. Gooden. 9 Jul 92, 55p NLR-TP-92311-U 
See also PB92-202399. 


A gradient correction method is described which 
allows correction of the results obtained from X hot- 
wire measurements for flow gradients normal to the 
plane of the hot wires. The influence of these gradients 
on the hot-wire response is determined from the hot- 
wire response equations. A data processing method is 
described which allows a correction of the measured 
data after the measurements have been completed. 
The method has been applied to hot-wire measure- 
ments of the mean and fluctuating flow velocities in the 
turbulent wake shed from a two-dimensional wing 
above a single trailing edge flap. 


415,222 
PB94-125481/GAR PC A03/MF A01 
National Aerospace Lab., Amsterdam (Netherlands). 

Numerical Simulation of Leading-Edge Vortex 


Flow. 

- 7 . Hoeijmakers. 30 Nov 91, 33p NLR-TP- 
1471- 

Sponsored by Nederlands Inst. voor Viiegtuigontwik- 

keling en Ruimtevaart, Delft. 


An analysis is presented of results of a computational 
— =s — ry compressible vortical 
type around a 65-deg sharp-edged cropped 
delta wing. The discussion emphasizes some more 
fundamental aspects of the numerical simulation such 
as the separation of the flow, the structure of the lead- 


PC A02/MF A01 
Lab., Amsterdam (Netheriands). 
Experiments and Theoretical Considerations 
Se ae ae 
A. C. de Bruin. 15 Jun 92, 10p NLR-TP-92252-U 
See also N85-31433. Presented at the European 
Forum on Laminar Flow Technology (1st), Hamburg, 


236 VOL. 94, No. 5 


March 16-18, 1992. Sponsored by Nederlands Inst. 
voor Vliegtuigontwikkeling en Ruimtevaart, Delft. 


he paper describes the results of detailed experiments 
with single cylindrical roughness elements in a favor- 
able pressure ayy laminar boundary layer. Based 
on these results the allowable roughness height is 
analyzed for a family of similarity type laminar bounda- 
ry layers. Subsequently, the problem of optimum airfoil 
shape with maximum resistance against surface 
roughness is addressed. Finally, the scaling laws for 
allowable roughness height are discussed from a more 
global viewpoint. 


415,224 
PBS4-125564/GAR PC AQ3/MF AO1 
National Aerospace Lab., Amsterdam (Netherlands). 
Numerical | into High-Angle-of-Attack 
dge Vortex Flow. 

J. |. van den Berg, H. W. M. Hoeijmakers, and H. A. 
Li. 26 May 2, 30p NLR-TP-92248-U 
Presented at the AIAA Applied Aerodynamics Confer- 
ence (10th), Palo Alto, CA., June 22-24, 1992. Spon- 
sored by Nederlands Inst. voor Vliegtuigontwikkeling 
en Ruimtevaart, Delft. 


A Euler method is applied to the steady subsonic lead- 
ing-edge vortex flow about a 65-deg sharp-edged 
cropped delta wing at incidences close to the inci- 
dence at which vortex breakdown is observed in wind 
tunnel experiments. Above a critical value of the inci- 
dence the pseudo-time dependent numerical proce- 
dure fails to attain a steady-state solution. This occur- 
rence of ‘solution breakdown’ indicates the limits of 
the domain of applicability of the steady-flow Euler 
method for the case of nic leading-edge vortex 
flow. Analysis of the converged solution at incidences 
just below the critical value reveals that above the aft 
part of the wing the velocity and vorticity distribution 
within the vortex core undergo a remarkable change. 


415,225 

PB94-125572/GAR PC A03/MF A01 
National Aerospace Lab., Amsterdam (Netherlands). 
Eigenvalue sis of the Convergence Behav- 
jour of an Euler 

W. Cazemier, J. |. van den Berg, and A. E. P. 
Veldman. 1 Jun 92, 14p NLR-TP-92222-U 

Presented at the European tional Fluid Dy- 
— Conference (1st), Brussels, September 7-11, 
1 4 


An eigenvalue analysis is developed for a Euler 
method, using cell-centered central-differences and a 
Runge-Kutta time integration method, and applied to a 
quasi 1D nozzie flow. An accurate estimation of the 
convergence behavior is made, based on the largest 
amplification factor of all eigenvalues of the Jacobian. 
This analysis method is used to investigate the influ- 

ence of boundary conditions and numerical param- 
pm on the convergence behavior. 


PC A03/MF A01 
National Aerospace Lab., Amsterdam (Netherlands). 
Codes Industrial Caicu- 


Vitagliano. 9 Apt 92. 170. 17p NLR-TP-92190- U 
Presented at Aerodynamics Conference 
(10th), Palo Alto, on aa 22-24, 1992. Prepared in 
cooperation with Alenia Aeronautica, Naples (Italy). 


For industrial calculations of 3D flows around transport 
aircraft, a system of CFD codes for flow calculations is 
developed. This system includes codes for aerody- 
namic geometry modeling in block decomposition 
work, multiblock generation, Euler and Navier- 
Stokes flow calculations, and flow visualization. The 
codes are tuned to each other. Two examples of this 
tuning are discussed. 


PC A03/MF AO1 
National caveaneee Lab., Amsterdam (Netherlands). 
Time-Linearized 


Unsteady 
bay for Exponentially Diverging Motions 
M. H. J. Hounjet, and B. J. G. Eussen. 22 Apr 92, 
23p NLR-TP-92163-U 
Presented at the AIAA Dynamics Specialist confer- 
ence, Dallas, TX., April 16-17, 1992. 


Time-linearized methods to determine aer i 
loads on elastic aircraft structures, which usuaily oper- 


ate in the frequency domain i.e., for harmonic motions, 
are known to be limited in frequency especially in the 
transonic speed regime. By applying a procedure pro- 
posed earlier to aerodynamic loads obtained for ex- 
ponentially diverging motions it is possible to obtain 
data for harmonic motions without frequency limits, in- 
cluding piston theory asymptotics, at a third of the 
computational cost. At the same time the convergence 
of iterative solvers is much improved. Experience with 
the procedure in recent applications is discussed in 
this paper. 


415,228 

PB94-126240/GAR PC A03/MF A01 
National Aerospace Lab., Amsterdam (Netherlands). 
Grid Adaption in Com A mics. 

R. Hagmeijer, and K. M. J. de Cock. 1 Apr 92, 23p 
NLR-TP-92139-U 


recently developed algorithm to adapt computational 
grids is applied to aerodynamic problems. The a 
rithm is briefly described and the main features are dis- 
cussed. Applications to both inviscid and viscous flows 
around two-dimensional airfoils show that the algo- 
rithm is robust and almost fully automatic, and that 
shocks, expansion zones, boundary layers and shear 
layers are well resolved by the adapted grid. 
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415,229 
AD-A272 717/0/GAR PC A03/MF A01 
ee Research Lab., Salisbury (Australia). 

for the Flux Growth of Optical Materi- 
}. (Growth of Beta-Barium Borate). 
Research note. 
J. B. Bedson, R. W. Lawrence, and P. J. Picone. Jul 
93, 27p SRL-0116-RN, DODA-AR-008-156, 


This report describes the method of flux growth of non- 
linear optical single crystals and the techniques re- 
quired to determine the flux choice. This is illustrated 
by the crystal growth of beta barium borate. These 
techniques are applicable to other optical materials. 
Crystal growth, Nonlinear optics, Laser applications, 
Solvents, Beta-barium borate. 


415,230 

AD-A273 010/9/GAR PC A03/MF A01 
Science Research Lab., inc., Somerville, MA. 
— Lightweight 'CO2 Laser for SDIO Applica- 


Pinal rept. 1 Jul 90-30 Jun 92 

S. Fulghum, and J. Jacob. 15 Nov 93, 50p Rept no. 
SRL-12-F-1993 

Contract N00014-90-C-0162 

Original contains color plates. All DTIC/NTIS repro- 
ductions will be in black and white. 


SRL has combined two all-solid-state pulsed power 
generators based on SCR-commutated nonlinear 
magnetic pulse compressors with low-pressure, con- 
duction-cooled, CO2 laser cavities in a program to 
produce high repetition rate laser systems without the 
weight penalty of flow loop cooling. The first CO2 
system used a transverse discharge, rectangular siab 
try, laser amplifier mat to the 10. Hz, SRL 
LD-| solid-state pulser. Visible interferometric 
probes ot the slab geometry laser medium showed the 
characteristic cylindrical wavefront error expected Of a 
uniformly heated slab cooled at its walls. Conduction 
cooling of the 2.4 cm slab was sufficient to dissipate 
the thermal energy deposited by a single pulse dissi- 
pated to below the measurement level within 100 ms 
(10 Hz). The second CO2 system used a longitudinal 
discharge, cylindrical geometry, laser amplifier com- 
bined with the new SSLAM-VIII pulser which produces 
72 KV, 30 J pulses at up to 5 KHz. The longitudinal 
laser output power typically peaked at 50 Hz since the 
heat load from higher repetition rates could not be dis- 
sipated sufficiently rapidly from the 4 cm diameter dis- 
charge. Due to an impedance mismatch the maximum 
single pulse energy in steady state operation was 350 
mJ (18 W average power). A circuit to provide proper 
matching has been designed but has not yet been im- 
plemented. 


415,231 


AD-A273 031/5/GAR PC A03/MF A01 





SRI International, Menlo Park, CA. 

IR Materials Producibility. 

Quarterly rept. no. 5, 1 Aug-31 Oct 93. 

M. A. Berding. 11 Nov 93, 25p 

Contract MDA972-92-C-0053, ARPA Order-8557 


This quarter we have focused on completing a paper 
containing the details of our calculations on the defect 
concentration in x = 0.2 Hg(I-x)CdxTe. This has in- 
volved the refinement of the calculations of ail the de- 
fects. We have continued to develop our ideas about 
the formation and annihilation of teliurium precipitates 
in HgCdTe. We have presented our work on disloca- 
tions and the reanalysis of the electronic band struc- 
ture of narrow-gap HgCdTe at the IRIS materials meet- 
ing in August and at the MCT Workshop in October. A 
paper on the electronic mobility in Hg0.78Cd0.22Te 
has been submitted for publication in the Journal of 
Applied Physics. We have completed the calculations 
of the lithium vacancy and niobium antisite formation 
energies in LINbO3, and have begun to incorporate 
these energies into a thermodynamical analysis. We 
have continued to refine our calculations on the defect 
concentrations in ZnSe and have made preliminary 
predictions of the dominant defects in that system. 
Native point defect, Defect density, Photonic material, 
IRFPA, HgTe, CdTe, ZnSe, HgCdTe, LiNbO3, Disloca- 
tion, Boltzmann transport equation. 


415,232 

AD-A273 105/7/GAR PC A03/MF A01 
Edgewood Research, Development and Engineering 
Center, Aberdeen Proving Ground, MD. 

Mirror Velocity Sampling Errors in a Michelson In- 
terferometer. 

Final rept. Jun 92-May 93. 

R. J. Combs, R. B. Knapp, and P. E. Field. Sep 93, 
43p Rept no. ERDEC-TR-106 

Prepared in collaboration with Virginia Polytechnical 
Institute, Blacksburg, VA. 


Mirror velocity variations in a continuous mirror drive 
Michelson interferometer result in erroneous interfero- 
gram sampling. The effects of systematic and random 
mirror fluctuations are evaluated. Four methods of 
evaluation provide a means to quantify the importance 
of mirror velocity errors in the Fourier spectrometer’s 
performance as a spectroradiometer. The four meth- 
ods are time interval signal analysis, sine wave test, 
optical chopper modulation, and examination of con- 
secutive interferograms. Examination of consecutive 
interferograms includes the monitoring of a constant 
blackbody infrared radiation source as well as an inter- 
posed ammonia sample cell for wavenumber axis reg- 
istration. Each method furnishes a known input to the 
interferometer modulation equation (i.e., 2tm = f) and 
permits an internal validation of the interferometer 
mirror velocity evaluation results. Time interval-analy- 
sis, Michelson interferometry, Infrared fourier trans- 
form spectrometry. 


415,233 

AD-A273 109/9/GAR PC A03/MF A01 
Foreign Aerospace Science and Technology Center, 
Wright-Patterson AFB, OH. 

Effects of Stimulated Raman Scattering on Light 
Beam Properties During High-Power Laser Beam 
Long-Path ee 

C. Lian, S. Zhan, Z. Xiaomin, W. i and Y. 
Xiaodong. 3 Nov 93, 19p Rept no. FASTC-ID(RS)T- 
0100-93 

Trans. of Qiongjiguang Yu Lizishu (China) v4 n2 p277- 
283 May 92. 


Beginning from the third-order nonlinear polarization 
from the stimulation and induction of matter based on 
the semiclassical theory of stimulated Raman scatter- 
ing (SRS), a theoretical model of coupling between the 
phase of a pump (transmission) laser beam and the 
phase of the Stokes beam intensity is established for 
the case of stimulated Raman scattering during long- 
path propagation of a high-power iaser. The model 
clearly explains how the SRS effect infiuences the 
beam properties of the pump laser, including the physi- 
cal regime and effective factors of time-domain prop- 
erties and space-domain properties (light beam qual- 
ity). The theoretical analysis is in fairly satisfactory 
agreement with the experimental results. In the experi- 
ments, measurements of time-domain properties were 
taken of the pump laser beam and the Stokes beam 
after transmission in a situation with various conver- 
sion efficiencies Ns. As shown by the results, under 
conditions of low-conversion efficiencies, basically the 
time-domain properties of the pump laser beam are 
not affected by the SRS effect. But when the conver- 


sion efficiency Ns is greater than 5 percent, the pulse 
duration of the pump laser beam is gradually reduced 
as Ns is increased. Stimulated raman scattering, Pump 
laser beam, Stokes beam, Far-field divergency angle. 


415,234 

DE93018333/GAR PC A04/MF A01 
Rochester Univ., NY. Lab. for Laser Energetics. 

LLE review: Quarterly report, Aprii--June 1992. 
Volume 51. 

“e ess rept. 

R. W. Short. 1992, 72p DOE/DP/40200-204 
Contract FC03-85DP40200 

Sponsored by Department of Energy, Washington, DC. 


This volume of the LLE Review, covering the period 
April--June 1992, contains articles on laser-piasma 
interaction experiments in long-scale-length plasmas 
and on the theory of a new form of the stimulated Bril- 
louin scattering instabilitity. The advanced technology 
section includes reports on the optical response of su- 
perconducting films, the development of high-reflec- 
tance transport mirrors for the OMEGA Upgrade, and a 
new high-brightness mono-mode laser oscillator. Fi- 
nally, the activities of the National Laser Users Facility 
y tow the GDL and OMEGA laser systems are summa- 
rized. 


415,235 

DE93019168/GAR 

Oak Ridge National Lab., TN. 
Surface modification of sapphire for IR window 
application. 

C. J. McHargue, and W. B. Snyder. 1993, 9p CONF- 
930722-22 

Contract ACO5-840R21400 

Annual meeting of the Society of Photo-Optical Instru- 
mentation Engineers (SPIE), San Diego, CA (United 
States), 11-16 Jul 1993. Sponsored by Department of 
Energy, Washington, DC. 


PC A02/MF A01 


Two surface modification techniques, a’’super polish” 
(SP), and ion implantation, were evaluated for improv- 
ing the mechanical performance of sapphire IR 
window material. Both techniques increased the aver- 
age strength as measured by 4-point bend tests and 
were effective in preventing the propagation of surface 
flaws. lon implantation improved the reliability at lower 
stresses more than the SP. Neither process signifi- 
cantly affected the IR transmission. The SP produced 
a smoother surface as shown by optical scatter meas- 
urements. 


415,236 

DE93019410/GAR PC A02/MF A01 
Sandia National Labs., Albuquerque, NM. 

Spectrally and temporally resolved laser emission 
from vertical cavity surface emitting lasers. 

M. Sinclair, P. L. Gourley, T. M. Brennan, and B. E. 
Hammons. 1992, 8p SAND-92-2759C, CONF- 
930586-7 

Contract AC04-76DP00789 

Quantum electronics and laser science conference, 
Baltimore, MD (United States), 2-7 May 1993. Spon- 
sored by Department of Energy, Washington, DC. 


We have measured the laser emission spectra of sev- 
eral vertical cavity surface emitting lasers following 
pulsed laser excitation, with a time resolution of < 1 
ps. Correlations between the observed pulse widths 
and Cavity lifetimes were observed. 


415,237 

DE93019430/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 
Photopumped x-ray laser research on Saturn. 

T. J. Nash, R. B. Spielman, M. Vargas, and L. 
Ruggles. 1993, 11p SAND-93-1639C, CONF-930722- 
25 


Contract ACO04-76DP00789 

Annual meeting of the Society of Photo-Optical Instru- 
mentation Engineers (SPIE), San Diego, CA (United 
States), 11-16 Jul 1993. Sponsored by Department of 
Energy, Washington, DC. 


Using Saturn as a driver, we are pursuing both photor- 
esonantly pumped and photoionization/recombination 
lasers. Our lasing targets are gas cells with thin win- 
dows that are pumped by a z pinch 2 cm away radiat- 
ing 10 TW. In both schemes the lasant and gas fill is 
neon. We will present evidence for inversion in the 
sodium/neon photoresonant scheme but we have yet 
to detect the lasing transition itself. To increase our 
chances of measuring this line we have introduced po- 


415,240 
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tassium into a sodium z-pinch and have eliminated 
oxygen from the gas cell windows. We have measured 
the spatial of ionization balance across 
the gas cell, and this measurement is consistent with 
propagation of a shock front across the gas ceil target. 
We have measured the Li-like neon 5f-3d transition to 
increase more rapidly with fill pressure than all other 
measured lines. Based on this result we have per- 
formed experiments emphasizing the photoionization/ 
recombination laser scheme that use a flat-field graz- 
ing incidence spectrometer to provide good spatial 
resolution of the 4f-3d, 4d-3p, and 5f-3d lines of Li-like 
neon. We have attempted a gain length measurement 
by imaging parallel to a baffle that varies the length of 
the target illuminated. 


415,238 

DE93019468/GAR PC A02/MF A01 
Princeton Univ., NJ. Plasma Physics Lab. 
Applications of soft aay | lasers. 

C. H. Skinner. 1993, 10p PPPL-CFP-2913, CONF- 
930722-27 

Contract ACO2-76CH03073 

Annual meeting of the Society of Photo-Optical Instru- 
mentation Engineers (SPIE), San Diego, CA (United 
States), 11-16 Jul 1993. Sponsored by Department of 
Energy, Washington, DC. 


The high brightness and short pulse duration of soft x- 
ray lasers provide unique advantages for novel appli- 
cations. Imaging of biological specimens using x-ray 
lasers has been demonstrated by several groups. 
Other applications to fields such as chemistry, material 
science, plasma diagnostics, and lithography are be- 
ginning to emerge. We review the current status of soft 
x-ray lasers from the perspective of applications, and 
present an overview of the applications currently being 
developed. 


415,239 

DE93019501/GAR PC A02/MF A01 
Lawrence Livermore National Lab., CA. 

Final report on subcontract B076260, (Synthesis of 
Borates). 

Progress rept. 

D. A. Keszler. 1993, 10p UCRL-CR-103699 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


Work continued on synthesis of borates A(sub 
6)MM'(BO(sub 3))(sub 6), where A=Sr or Ba, 
M=lanthanide, Y, Sc, In, or Ca, and M’=heavier lan- 
thanide, Sc, Cr, Mn, Fe, Co, In, Ga, Al, Ru, Rh, Ti, Zr, 
Hf, or Sn. Their structures are discussed, in particular 
Sr(sub 6)HoSc(BO(sub 3))(sub 6). Other new borates 
and gallates are being studied. In the fluoride program, 
single crystals were grown of RbY(sub 2)ScF(sub 10); 
samples codoped with Cr and Nd ions show only Nd 
fluorescence when excited by Ar laser. Structures of 
the (laser) materials LiCaGaF(sub 6), LiSrAiF(sub 6), 
and Sr(sub 2)ScF(sub 7), and fluorescence of the Cr- 
doped form of the last fluoride were determined. Final- 
ly, work on frequency converters include the following: 

tical nonlinearities of new borates were calculated. 
New borates containing Be are moa | synthesized: 
SrBe(sub 2)(BO(sub 3))(sub 2), BaCuB(sub 2)O(sub 
5). Structures of Rb(sub 2)Na(NO(sub 3))(sub 3), 
RbNO(sub 3), and other nitrates will be used to deter- 
mine the nitrate group’s hyperpolarizability coefficient. 
Work on organic frequency converters covered L-argi- 
nine derivatives, lactones, etc. 


415,240 

DE93019547/GAR PC A02/MF A01 
Lawrence Livermore Nationai Lab., CA. 

Applications and source development for high- 
repetition rate x-ray lasers. 

D. C. Eder, P. Amendt, and P. R. Bolton. 30 Jul 93, 
9p UCRL-JC-112493, CONF-930722-30 

Contract W-7405-ENG-48 

Annual meeting of the Society of Photo-Optical Instru- 
mentation Engineers (SPIE), San Diego, CA (United 
States), 11-16 Jul 1993. Sponsored by Department of 
Energy, Washington, DC. 


Many applications in material science, chemistry, and 
atomic physics require an x-ray source that has a repe- 
tition rate of 1 Hz to a few kHz. In these fields, a very 
wide range of photon energies is of interest. One appli- 
cation is time-resolved surface photoelectron spec- 
troscopy and microscopy where low energy (< 
1(mu)J) pulses are required to avoid space charge ef- 
fects but high-repetition rates ((approx) kHz) provide 
the high average power which is needed to obtain the 
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desired resolution. In pump-probe experiments, it is 
desirable to have the repetition rate of the x-ray source 
be comparable to the repetition rate of the correspond- 
ing IR, optical, or UV laser. We show that the very high- 
repetition rate of synchrotrons (1-- 1000 MHz) results in 
an inefficient use of x rays for these types of experi- 
ments and that a kHz repetition rate x-ray laser would 
be an excellent source for many experiments. For 
some applications, a slower repetition rate of order 1 
Hz is adequate provided the energy per pulse is larger 
((approx)1 mJ). For example, in photoelectron spec- 
troscopy of free clusters, pe pean nt art a 
required large number of nearly monoenergetic pho- 
tons the short time the clusters can be probed 
in each formation cycle. in the context of source devel- 
opment, we discuss conventional collisional x-ray laser 
schemes with mJ output pulses that can operate at Hz 
repetition rates using a high average power driving 
laser. The near term prospects for high-repetition rate 
x-ray lasing for photon energies below 100 eV are very 
= with higher energy capabilities expected in the 

ture. In qditien, eat prospects of table-top size x-ray 
lasers with kHz repetition rates are presented. 


415,241 


DE93019603 PC A02/MF AO1 


Cc. ef Boley. Apr 93, 6p UCRL-JC-111938, CONF- 
9306 16-35 

Contract W-7405-ENG-48 

IEEE pulsed power conference (9th), Albuquerque, 
NM (United States), 21-23 Jun 1993. Sponsored by 
Department of Energy, Washington, DC. 


A numerical model of a three-s tic modula- 
tor for copper lasers is described. The model follows in 
detail the hysteresis behavior of the magnetic switches 
and a transformer. The laser is treated via a simple 
model of field diffusion. The calculated voltage across 
the laser and current through the laser are shown to 
compare favorably with experiment. 


415,242 


DE93019607/GAR PC A03/MF A01 


pulses. 

DC Eder, A.A. London, MD. Roser and G. L. 
Strobel. Aug 93, 11p UCRL-JC-112492, CONF- 
930722-29 

Contract W-7405-ENG-48 

Annual meeting of the Society of Photo-Optical Instru- 
mentation Engineers (SPIE), San Diego, CA (United 
States), 11-16 Jul 1993. Sponsored by Department of 
Energy, Washington, DC. 


Modeling of x-ray emission from targets heated by an 
ultrashort-pulse high-intensity optical laser is dis- 
cussed. One application, using the emitted x = S 
pumping inner-shell photo-ionized x-ray lasers. 
wavelength lasing ((lambda) (le) 15 (Angstrom)) re- 
quires fast rise-time 1--3 KeV x rays to ionize inner K- 
shell electrons. It has been shown that structured tar- 
gets, consisting of grooves on a solid material or a 
composite of clusters, have high absorption. We 
model grooved targets as an ensemble of exploding 
foils finding that the rise time of x rays is rapid enough 
for pumping inner-shell x-ray lasers. We show that 
simple atomic models can overestimate the energy in 

x-ray emission bands. High-Z materials are found to 
have the highest conversion efficiency but mid-Z mate- 
rials can be used to provide a band of emission at a 
particular energy. We show that the pondermotive inhi- 
bition of expansion has only a small effect on the x-ray 
emission. The emission of a Au plasma is found to be 
appropriate for pumping inner-shell lasing at 14.6 
(Angstrom) in Ne. The required optical laser intensity is 
of order 10(sup 17) W/cm(sup 2) using a 100 fsec 
FWHM duration pulse. To produce a laser with a gain- 
length product of order 10 requires 5--15 J of optical 
energy. 


0£93019616/GAR 
Lawrence Livermore National Lab., CA. 
Optics survivability support. Volume 1, 


Progress rept. 
. Wild, T. , A. Busdeker, and F. Doft. Mar 
93, 86p UCRL-CR-114992-Vol.1 
Contract W-7405-ENG-48 
Sponsored by Department of Energy, Washington, DC. 


This Final Report is a documentation of the activities 
and work performed by JAYCOR during the period 
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PC AO5S/MF A01 
Final 


from June 11, 1992 through March 10, 1993 to support 
Lawrence Livermore National Laboratory (LLNL) in the 
development of radiation tolerant optical subsystems 
and components for use under the Advanced Imple- 
mentation Technology ag effort. The work was pri- 
marily directed towards: 1) performance of above- 
testing and ~~ A of the LLNL space-based 
IDAR (tase Iluminated Detection and Rangi ) 
system and components, and 2) compilation of a r. 
ation effects data base for bulk optical materials, i.e., 


optics survivability and 
radiation hardened LIDAR that can survive and oper- 
ate through natural, as well as hostile, space environ- 
ments (primary emphasis is on operation in electron, 
proton and total dose environment). An analysis of the 
LIDAR design as developed by Kigre, Inc. for LLNL 


tal and laser rod materials. The radiation susceptibility 
analysis of the Kigre design (pulsed Q-switch mode) 
—- performed using data obtained from aboveground 

of each individual material. A pas- 
ne switch material was evaluated and found to de- 
grade via a decrease in the amount of saturable ab- 
sorption relative to an unirradiated . Several dif- 
ferent ing crystal types (LBO, P, KD*P) were 
also evaluat for | both total dose and high —- 
proton susceptibility. LBO was the least suscep 
and KTP was the most affected by exposure to ioniz- 
ing, radiation. An analysis of the Kigre system re- 
sponse as a function of total dose was made, including 
the effects on thin film anti-reflection and band-pass 
filter coatings. 


415,244 

DE93040310/GAR PC A09/MF A03 
Lawrence Livermore National Lab., CA. 

ae survivability 


support. Volume 2, Final 
oo ess rept. 

N. Wild, T. Simpson , A. Busdeker, and F. Doft. Jan 
93, 194p UCRLCR- 114992-Vol.2. J-204-93-0052/ 
2789 
Contract W-7405-ENG-48 
Sponsored by Department of Energy, Washington, DC. 


This Volume 2 of the Optics Survivability Support Final 
Report contains plots of all the data contained in the 
computerized Optical Glasses Database. All of these 
plots are accessible through the Database, but are in- 
cluded here as a convenient reference. The first three 
Pages summarize the types of glass included with a 
description of the radiation source, test date and the 
original data reference. This information is included in 
the Database as a macro button labeled (open 
quotes)LLNL DATABASE.(close quotes) Following 
this summary is an Abbe chart showing which glasses 
are included and where they lie as a function of 
(nu)(sub d) and n(sub d). This chart is also callable 

through the Database as a macro button labeled (open 
quotes)ABBEC.(close quotes) (ERA _ citation 
18:033283) 


415,245 


DE93040432/GAR Pe A03/MF A01 


H. Abe, and H. Okuda. 93, 11p PPPL-2928 
Contract ACO2-76CH0307: 
Sponsored by Department of Energy, Washington, DC. 


In this Letter, we first present a new computer simula- 
tion model developed to study the propagation of elec- 
tromagnetic waves in a dielectric medium in the linear 
and nonlinear regimes. The model is constructed by 
combining a microscopic model used in the semi-clas- 
men bce RR Dye tne Tn him 
particle model developed for the plasma simulations. 
The model was then used for studying linear and non- 
linear wave propagation in the dielectric medium such 
as an optical fiber. It is shown that the mode! may be 
useful for s ing nonlinear wave propagation and 
harmonics generation in the nonlinear dielectric media. 


415,246 
DE$4000710/GAR PC A03/MF A01 
pe ey Nhe na > School of Physics. 
1 1,1 31,1 . 


R. Roy. 31 Dec 92, 20p a 
Contract FG05-87ER137 


Sponsored rr Washington, DC. 


We summarize here the progress made over the 
period 06/01/90 to 05/31/93 for the research sup- 
ported by the grant DOE-FG05-87ER13708. Our re- 
search has encompassed four major areas: A. Detec- 
tion of Weak Signals. B. Interaction of an Atom with 
Chaotic and Coherent Fields. C. Four-Wave Mixing in 
Nonlinear Optical Media. D. Coherence and Dynamics 
of Laser Arrays. We outline in this ri the progress 
made in each area of investigation. The papers in the 
Appendix provide a comprehensive report, including 
details of the experimental and theoretical investiga- 
tions. 


415,247 


N94-13749/4/GAR 
(Order as N94-13732/0/GAR, PC ate) 


Government Industrial Research Inst., Osaka (Japan). 
behegon (et 
ble Region (M-17) 

J. Hayakawa. Aug 93, 

In NASA. Marshall eee “yy Center, Spacelab J 
Experiment Descriptions p 89 


The purpose of the experiment was the following: de- 
velopment of containeriess glass melting technique; 
fabrication of high purity glass; and development of 
acoustic levitation technique. For the space experi- 
ment, glass 65CaO-25Ga203-10GeO2 was selected 
out of various types of glasses. The expected results 
are: ultra-high purity glass and manipulation by acous- 
tics. 


415,248 
N94-13845/0/GAR PC A04 
Toronto Univ. (Ontario). 

Implementation of Manufacturing Techniques for 
— Single Mode Waveguides on Lithium Nio- 
Final Report, 1 Jul. 1990 - 31 Mar. 1991. 

V. M. Ristic, and W. Zhou. Mar 91, 55p DSIS-93- 
00101, CTN-93-60776 


An extensive study was conducted to examine the 
possibilities of eliminating or controlling optical 
damage in lithium niobate based optical waveguides. 
Impurities and thermal treatments are seen as key fac- 
tors in optical damage (or photorefractive effect). 
Planar, single mode waveguides such as 
Mg:Ti:LINDO3, Mg:Ti:Mg:LiINbO3, Ti:Mg:LINbO3, and 
Zn:LINbO3 were fabricated using vacuum deposition 
and thermal diffusion techniques with the highest 
purity materials available. The impurity levels in the 
materials were analyzed using secondary ion mass 
spectrometry and mass spectroscopy. The waveguide 
pr ies and optical damage were measured in the 
TM(0) and TE(0) modes using the Mach-Zehnder inte- 
ferometer. The study demonstrates the present day 
limitations in what can be achieved in improving the 
— damage resistance in LINDOS based wave- 
guides. 


415,249 

N94-13970/6/GAR PC A03/MF A01 
Norwegian Defence Research Establishment, Kjeller. 
Numerical Simulations of Nd:YAG Laser Amplifi- 


ers. 
H. Ajer, S. Landroe, and K. Stenersen. 12 Oct 92, 
45p FFI/RAPPORT-92/7028, ETN-93-93974 


Numerical simulations of Nd:YAG amplifiers are pre- 
sented. The simulations are based on a rate equation 
model which correctly accounts for the lower laser 
level decay rate. A model for single pass amplification 
of fluence (energy per area) for arbitrary temporal be- 
havior of the input pulse is developed. By use of rea- 
sonable approximations, this model is applicable to 
double pass amplification of Q switched pulses. The 
coupled differential equations of the system are solved 
numerically by using the programs SIMNON and 
MATLAB. General examples of amplification of 
fluence are first presented, including investigation of 
the influence of the lower level lifetime. Amplification 
of a Gaussian transverse fluence distribution incident 
on an amplifier rod with ane is then presented. 
A diode laser pumped rod amplifier is simulated (single 
and double pass) assuming a Gaussian input distribu- 
tion; diffraction effects are addressed for this example. 


415,250 


N94-14067/0/GAR 
National Optics Inst., Ste.-Foy (Quebec). 


PC A03 





Study of Speckle Reduction when Using a CO2 
Waveguide Laser Close to Its Threshold State. 

M. Morin, B. Labranche, and P. Bernard. Dec 92, 41p 
DSIS-93-00250, DRES-CR-4-93, INO-92-5102, CTN- 
93-60803 

Contract DSS-W7702-1-R289-01-XSG 


Experiments were conducted with a CO2 metallic wa- 
veguide laser to determine whether the coherence of 
the laser, a source of interest for active infrared imag- 
ing systems, can be reduced by near-threshold oper- 
ation. The study also evaluated the impact of such a 
procedure on the other laser properties and the speck- 
le contrast reduction from this coherence decrease. 
Analysis indicates that coherence reduction through 
near-threshold operation is not a viable approach with 
the type of laser used. The strength of the spontane- 
ous emission is insufficient and non-radiative process- 
es quench the population inversion without allowing 
any significant extraction of energy through radiation. 
Experimentally, attempts to operate the laser at output 
powers below 0.4 W led to extinction of the beam, with 
no measurable radiative power coming out of the wa- 
veguide. Procedures for generation and detection of 
speckle patterns on a depolished aluminum plate with 
a CO2 laser were established and verified. All meas- 
urements were found to be consistent with theory. No 
contrast reduction was observed, which could be 
linked to a degradation of the coherence of the laser. 


415,251 
N94-14081/1/GAR PC A02/MF A01 
Washington Univ., Seattle. 

Optical Pr of CO2 Ice and CO2 Snow in the 
Ultraviolet, Visible, and Infrared. 

Final Report, 1 Jun. 1989 - 30 Nov. 1992. 

S. Warren. 31 Aug 93, 8p NAS 1.26:194110, NASA- 
CR-194110 

Contract NAGW-1734 


The project was to measure the optical constants of 
CO2 ice in the spectral regions of weak absorption. 
Many previous measurements had been made by 
others in the strong absorption bands, but the weak 
regions had been poorly measured or not measured at 
all. In these regions the emissivity of CO2 frost and 
CO2 clouds is quite sensitive to particle sizes and to 
the value of the absorption coefficient, so the new 
measurements will have applications to energy budget 
and remote sensing of the Martian surface and atmos- 
phere. During the time period covered by this grant, a 
method was developed for growing clear crystals of 
CO2, 4 cm in length. An apparatus was constructed for 
accurate measurement of spectral transmission 
through these crystals, for wavelengths 0.18-3.8 mi- 
crometers, covering the near-ultraviolet, visible, and 
near-infrared regions, bounded by the strong ultravio- 
let absorption and the 4.3-micrometer band. Our new 
best estimate of the spectral absorption coefficient 
(expressed as imaginary refractive index) is shown. It 
is a composite result of many measurements on 
dozens of crystals. Now that we have a good dataset 
for the shortwave absorption spectrum, the focus of 
the research has moved to the thermal infrared, for 
which a Fourier Transform interferometer has been 
adapted for use with CO2-ice crystals. 


415,252 

N94-14192/6/GAR PC A10/MF A03 
Office National d’Etudes et de Recherches Aerospa- 
tiales, Paris (France). 

Propagation Optique a Travers la Turbulence At- 
mospherique. Etude Modale de |’Anisoplanetisme 
et Application a l'Optique Adaptative (Optical 
Propagation through Atmospheric Turbulence. 
Model Analysis of Anisoplanatism and Application 
to Adaptive Optics). 

Ph.D. Thesis. 

F. Chassat. Nov 92, 204p ONERA-P-1992-4, ETN- 
93-93967 

Text in French. 


The correction capability of adaptive optics techniques 
is discussed. The correction capability of these tech- 
niques is limited by: no amplitude correction, differ- 
ence between the sensing, the correcting wave- 
lengths, and anisoplanatism effect. A theoretical anal- 
ysis of this phenomenon is performed, considering the 
modal expansion of the wavefronts on the Zernike 
polynomials. The spatial correlation of the modal ex- 
pansion coefficients is derived. The results can be 
used: to characterize the performance of an adaptive 
optics system against anisoplanatism; to optimize this 
performance by tuning up the number of corrected 
modes; to limit the loss of correction quality due to ani- 


soplanatism by feedback into the correction process. 
The possibility of working back from the wavefront 
measurements on a binary star to the profile of the re- 
fractive index fluctuations constant is explained. The 
experiments carried out to investigate the anisoplana- 
tism effects and to validate the theory are presented. 


415,253 
N94-14201/5/GAR PC A03/MF A01 
National Research Council of Canada, Ottawa (Ontar- 


io). 
BIRIS Server: integration of a Three-Dimensional 
pm a — into a Harmony-Based Realtime Ar- 


OAc A. een, and F. Blais. cApr 92, 19p ERB-1036, 
NRC-33183, CTN-93-60822 


The BIRIS three dimensional laser range sensor has 
been interfaced to a multiprocessor system running 
under the Harmony realtime operating system. The 
method and rationale used in the interfacing are de- 
scribed, with emphasis on a description of a server 
that presents to the application programmer a clear 
abstraction of the BIRIS system so that control of the 
device and access to its data are uncomplicated. The 
system described is a component of a mobile robot 
system developed by the Autonomous Systems Labo- 
ratory at the National Research Council of Canada. 
BIRIS is initially being implemented on the mobile 
robot using a single laser projector and two video fields 
per acquisition (azimuth scanning only). The BIRIS 
system configured for this application offers short 
range sensing limited to about 3.5 m. BIRIS will be 
used primarily as a source of realtime range data for 
local a purposes. Description of the BIRIS 
server includes the system hardware configuration, 
interface mechanics, Harmony task structure in the 
software configuration, high level software interface, 
and initialization of the server. 


415,254 

N94-14204/9/GAR PC A03 
Defence Research Establishment Valcartier (Quebec). 
Bridging the Gap between the Rayleigh and Thom- 
son Li for Various Convex Bodies. 

G. R. Fournier, and B. T. N. Evans. Jan 93, 31p 
DSIS-93-00613, DREV-R-4692-93, CTN-93-60843 


lf a particle is geometrically and optically small 
enough, approximate formulae usually called the Ray- 
leigh approximation can be found for the extinction 
and scattering efficiencies as well as the phase func- 
tion of these particles. If the particle is still geometrical- 
ly smail but optically very large, the Thomson approxi- 
mation results. Often, however, a geometrically small 
Particle may be neither optically small nor very large, 
creating a gap. A transform of Mie coefficients and 
their series expansion is demonstrated that bridges 
this gap for spheres and infinite cylinders. This trans- 
form generalizes, in an approximate form, to other 
convex bodies when a Rayleigh or Thomson-like 
series can be obtained. The results of a comparison 
between the newly obtained series and the exact 
codes for spheres and spheroids is also presented. 
This research will aid in the design and performance 
analysis of potential new obscurants using high refrac- 
tivity materials. The electromagnetic extinction through 
rain, smoke, or other nonspherical atmospheric aero- 
sols can also be evaluated by this approach, an essen- 
tial first step in the evaluation of the performance of all 
electro-optical systems. 


415,255 

N94-14430/0/GAR PC A03/MF A01 
Dynamic Systems Research and Training Corp., 
Huntsville, AL. 

Experimental Instrumentation S 
Phased Array Mirror Extendible 
(PAMELA) Test Program. 

Final Report, 10 May - 30 Sep. 1993. 
W. H. Boykin. 30 Sep 93, 19p NAS 1.26:194421, TR- 
HSV-93-0002, NASA-CR-194421 

Contract NAS8-39218 


Adaptive optics are used in telescopes for both view- 
ing objects with minimum distortion and for transmit- 
ting laser beams with minimum beam divergence and 
dance. In order to test concepts on a smaller scale, 
NASA MSFC is in the process of setting up an adaptive 
optics test facility with precision (fraction of wave- 
. Ss) measurement equipment. The initial — 
test is the adaptive optical telescope called 
PAMELA (Phased Array Mirror Extendible Large Aper- 
ture). Goals of this test are: assessment of test hard- 
ware specifications for PAMELA application and the 


stem for the 
Aperture 


415,259 


PHYSICS 
Optics & Lasers 


determination of the sensitivities of pees for 
measuring PAMELA (and other adaptive optical tele- 

scopes) imperfections; evaluation of the PAMELA 
system integration effort and test progress and recom- 
mended actions to enhance these activities; and de- 
velopment of concepts and prototypes of experimental 
apparatuses for PAMELA. 


415,256 


N94-14473/0/GAR PC A03/MF A01 
Hughes Danbury Optical Systems, Inc., CT. 
Impact of Shorter Wa on Optical Quality 
for Laws. 

Final Report. 

A. B. Wissi , R. J. Noll, J. G. Tsacoyeanes, and J. 
R. Tausanovitch. 93, 35p NAS 1.26:193433, 
PR-D15-0018, NASA-CR-193433 

NASA ORDER H-20752-D 


This study explores parametrically as a function of 
wavel the degrading effects of several common 
optical ations (defocus, astigmatism, wavefront 
tilts, etc.), using the heterodyne mixing efficiency 
factor as the merit function. A 60 cm diameter aperture 
beam expander with an expansion ratio of 15:1 and a 
primary mirror focal ratio of f/2 was designed for the 
study. An HDOS copyrighted analysis program deter- 
mined the value of merit function for various optical 
misalignments. With sensitivities provided by the anal- 
ysis, preliminary error budget and tolerance allocations 
were made for potential optical wavefront errors and 
boresight errors during laser shot transit time. These 
were compared with the baseline 1.5 m CO2 laws and 
the optical fabrication state of the art (SOA) as charac- 
terized by the Hubble Ti . Reducing 
wavelength and changing optical design resulted in 
optical quality tolerances within the SOA both at 2 and 
1 micrometer. However, advanced sensing and control 
devices would be necessary to be tightened by a facto- 
ry of 1.8 for a 2 micrometer system and by 3.6 for a 1 
micrometer system relative to the baseline CO2 
LAWS. Available SOA components could be used for 
operation at 2 micrometers but operation at 1 microm- 
eter does not appear feasible. 


415,257 


N94-14548/9/GAR PC A03/MF A01 
eee = Technologies, Inc., Huntsville, AL. 


daptive Optics Experiment Systems 


Frei oport R 

W. H. Boykin. 30 Sep 93, 41p NAS 1.26:194419, 
HSV-93-0003, NASA-CR-194419 

Contract NAS8-39216 


Assessment of the current technology relating to the 
laser beaming system which in full scale is 
called the Beam Transmission Optical System (BTOS). 
Evaluation of system integration efforts are being con- 
a by the various government agencies and indus- 

ry. Concepts are being developed for prototypes of 
chetee optics for a BTOS. 


415,258 


N94-14576/0/GAR PC A02/MF A01 
City Coll., New York. 

Tetravalent Chromium (Cr(4+)) as Laser-Active 
lon for Tunable Solid-State Lasers. 

Semiannual Progress Report, 31 Mar. - 31 Oct. 

1992. 

A. Seas, V. Petricevic, and R. R. Alfano. 1992, 9p 
NAS 1.26:194527, NASA-CR-194527 

Contract NAG1-1346 


Generation of femtosecond pulses from a continuous- 
wave mode-locked chromium-doped _ forsterite 
(Cr(4+):Mg2SiO04) laser has been accomplished. The 
forsterite laser was actively mode-locked using an 
acousto-optic modulator operating at 78 MHz with two 
Brewster high-dispersion glass prisms for intra-cavity 
chirp compensation. Transform-limited sub-100-fs 
pulses were routinely generated in the TEM(sub 00) 
mode with 85 mW of continuous power (with 1 percent 
output coupler), tunable over 1230-1280 nm. The 
shortest pulses of 60-fs pulsewidth were measured. 


415,259 


N94-14831/9/GAR 
(Order as N94-14830/1/GAR, PC A08/MF 


A02) 
Jet Propulsion Lab., Pasadena, CA. 
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Executive (Astrptecj 21 Optical Systems 


T 


wi ). 
J. A. Ayon. 15 ly LS 7p 
In Its Workshop Proceedings: Optical Systems Tech- 
nology for Space Astrophysics in the 21ST Century, 
Volume 3 p 1-7. 


The Astrotech 21 Optical Systems Technology Work- 
shop was held in Pasadena, California on March 6-8, 
1991. The of the workshop was to examine 
the state of Optical Systems Tech at the Nation- 
al Aeronautics Space Administration (NASA), and in in- 
dustry and academia, in view of the potential Astro- 
ics mission set currently being considered for the 
te 1990's through the first quarter of the 21st centu- 
ry. The principal result of the workshop is this publica- 
tion, which contains an assessment of the current 
state of the technology, and specific technology ad- 
vances in six critical areas of optics, all necessary for 
the mission set. The workshop was divided into six 
panels, each of about a dozen experts in specific 
fields, representing NASA, industry, and academia. In 
addition, each panel contained expertise that spanned 
the spectrum from x-ray to submillimeter wavelengths. 
This executive summary contains the principal recom- 
mendations of each panel. The six technology panels 
and their chairs were: (1) Wavefront Sensing, Control, 
and Pointing, Thomas Pitts, Itek Optical Systems, A Di- 
vision of Litton; (2) Fabrication, Roger Angel, Steward 
Observatory, University of Arizona; (3) Materials and 
Structures, Theodore Saito, Lawrence Livermore Na- 
tional Laboratory; (4) Optical Testing, James Wyant, 
WwYKO ation; (5) Optical Systems Integrated 
Modeling, Robert R. Shannon, Optical Sciences 
Center, University of Arizona; and (6) Advanced Opti- 
cal Instruments Techi , Michael Shao, Jet Propul- 
sion Laboratory, California Institute of Technology. 
This Executive Summary contains the principal recom- 
mendations of each panel. 


415,260 
N94-14834/3/GAR 

(Order as N94-14830/1/GAR, PC — 

02) 

National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 
Fabrication. 
R. Angel, R. Helms, J. Bilbro, N. Brown, and S. Eng. 
15 Aug 92, 25p 
In JPL, Workshop Proceedings: Optical Systems Tech- 
nology for Space Astrophysics in the 21ST Century, 
Volume 3 p 59-83. 


What aspects of optical fabrication technology need to 
be developed so as to facilitate existing planned mis- 
sions, or enable new ones. Throughout the submilli- 
meter to UV wavelengths, the common goal is to push 
technology to the limits to make the largest possible 
apertures that are diffraction limited. At any one wave- 
le , the accuracy of the surface must be better than 
/30 (rms error). The wavelength range is huge, 
covering four orders of magnitude from 1 mm to 100 
nm. At the waveiengths, diffraction limited sur- 
faces can be with relatively crude techniques. 
The challenge in their fabrication is to make as large as 
possible a reflector, given the weight and volume con- 
straints of the launch vehicle. The limited cargo diame- 
ter of the shuttle has led in the past to emphasis on 
deployable or erectable concepts such as the Lar 
Deployable Reflector (LDR), which was studied ~ 
NASA for a submillimeter astrophysics mission. Repli- 
cation techniques that can be used to produce light, 
low-cost reflecting panels are of great interest for this 
class of mission. At shorter wav . in the optical 
and ultraviolet, optical fabrication will tax to the limit 
the most refined polishing methods. Methods of me- 
chanical and thermal stabilization of the substrate will 
be severely stressed. In the thermal infrared, the need 
for large aperture is tempered by the even stronger 
need to control the telescope’s thermal emission by 
cooled or cryogenic operation. Thus, the SIRTF mirror 
at 1 meter is not large and does not require unusually 
high accuracy, but the fabrication process must 
produce a mirror that is the right shape at a tempera- 
ture of 4 K. Future large cooled mirrors will present 
more severe problems, especially if they must also be 
accurate enough to work at optical wavelengths. At the 
very shortest accessible to reflecting 
optics, in the x-ray domain, the very low count fluxes of 
high energy photons place a premium on the collecting 
area. It is not necessary to reach or even approach the 
diffraction limit, which would demand subnanometer 
fabrication and figure control. Replication techniques 
that produce large very lightweight surfaces are of in- 
terest for x-ray optics just as they are for the submilli- 


240 VOL. 94, No. 5 


meter region. Optical fabrication requirements are ex- 
amined in more detail for missions in each of the three 
spectral regions of interest in astrophysics. 


415,261 


N94-14856/6/GAR PC A08/MF A02 
Technische Univ. Berlin (Germany, F.R.). Fachgebiet 
Raumfahrt. 

Zweidimensionale Messung und Auswertung von 
Punktbildern an Mik (Two Dimension- 
al Measurement and Ev of Point images at 
Microscope Objectives). 

Ph.D. Thesis. 

R. Castaneda-Sepulveda. 1993, 153p ETN-93-94397 
Text in German. 


A process for two dimensional measurement and eval- 
uation of point images is developed, which allows the 
reproduction quality of a given test object to be ob- 
tained on the basis of quantitative assessment of sym- 
metry and energy distribution of the point image. The 
process was realized by considering the production of 
a test object with the Airy muster method, the meas- 
urement of axial and nonaxial point images with sub- 
pixel scanning, and the evaluation of point image by 
using the moment method. A digital image processing 
system was used as a receiver use of the simple 
positioning of charge coupled device cameras and the 
high velocity for recording two dimensional pictures. 
Corrections were made with difference image and low 
pass filtration methods in order to guarantee accuracy 
of measurements. Moments were calculated until the 
fourth order for estimation of symmetry parameters of 
point images, such as mean quadratic radius, eccen- 
tricities, energy and coma factors, which are shown to 
be invariant with coordinate transformations and are 
proved to be estimators in the sense of Hertel 
definition of objective quality criteria. 


415,262 


N94-14903/6/GAR PC A01/MF A01 
Alabama Univ. in Huntsville. 

investigation of Zerodur Material Processing. 

Final Report. 

R. B. Johnson. Jul 93, 5p NAS 1.26:193842, NASA- 
CR-193842 

Contract NAS8-38609 


The Final Report of the Center for Applied Optics 
(CAO), of The University of Alabama (UAH) study enti- 
tled bene me of Zerodur Material Processing’ is 
presented. The objectives of the effort were to prepare 
glass samples by cutting, grinding, etching, and polish- 
ing block Zerodur to desired specifications using 
equipment located in the optical located in the 
Optical System Branch at NASA/MSFC; characterize 
samples for subsurface damage and surface rough- 
ness; utilize Zerodur samples for coating investiga- 
tions; and perform investigations into enhanced optical 
fabrication and metrology techniques. The results of 
this investigation will be used to support the Advanced 
X Ray Astrophysics Facility (AXAF) program as well as 
other NASA/MSFC research programs. The results of 
the technical effort are presented and discussed. 


415,263 


N94-14904/4/GAR PC A03/MF A01 
Sirius Group, Peabody, MA. 

Laser Power Beaming System Analyses. 

Final Report. 

G. W. Zeiders. 25 Aug 93, 15p NAS 1.26:193840, 
NASA-CR-193840, NASA-93-01 

NASA ORDER H-20780-D 


The successful demonstration of the PAMELA t- 
ive optics hardware and the fabrication of the BTOS 
truss structure were identified by the program office as 
the two most critical elements of the NASA power 
beaming program, so it was these that received atten- 
tion during this program. Much of the effort was ex- 
pended in direct program support at MSFC, but de- 
tailed technical analyses of the AMP deterministic con- 
trol scheme and the BTOS truss structure (both the 
JPL design and a spherical one) were prepared and 
are attached, and recommendations are given. 


415,264 
N94-14994/5/GAR 
(Order as N94-14981/2/GAR, PC A08/MF 
A02) 
Arizona Univ., Tucson. 


Figures of Merit for Laser Beam Quality. 

T. D. Milster, and E. P. Walker. 15 Mar 93, 7p 

In Its Research Studies on Advanced Optical Module/ 
Head Designs for Optical Disk Recording Devices p 
153-159. 


It was shown how full-width at half maximum (FWHM), 
full-width at 1/e(sup 2) (FW1/e(sup 2)), Strehi ratio, 
and encircled energy figures of merit vary with different 
types of aberration and measurement methods. The 
array sampling method and the slit-scan method are 
examined in detail. Our irradiance in the exit pupil of 
the optical system is a simple gaussian. It was found 
that in general the slit-scan method and the array 
method do not yield the same result. The width meas- 
urements for the central lobe of the diffraction pattern 
are very insensitive to aberration. 


415,265 


N94-14995/2/GAR 

(Order as N94-14981/2/GAR, PC — 

02) 

Arizona Univ., Tucson. 
Near-Field Scanning Optical Microscope for Analy- 
sis of Magneto-Optic Media. 
F. F. Froehlich, and T. D. Milster. 15 Mar 93, 3p 
In Its Research Studies on Advanced Optical Module/ 
mm Designs for Optical Disk Recording Devices p 
163-165. 


The design of a near-field scanning optical microscope 
(NSOM) is described. Applications to the study of mag- 
neto-optic media and domain detection are discussed. 


415,266 


N94-15062/0/GAR 

(Order as N94-15025/7/GAR, PC A18/MF 

A04) 

Catania Astrophysical Observatory (Italy). 
Test Facility to Calibrate EUV Detectors. 
G. Bonanno, G. Naletto, and G. Tondello. cDec 92, 
4p 
In Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 233-236. 


A test facility to calibrate detectors in the ultraviolet 
region between 300 A and 2500 A is described. It con- 
sists of a vacuum normal incidence Johnson-Onaka 
monochromator with a set of interchangeable gratings 
and several UV lamps to optimally cover the whole 
spectral range. A pair of NIST calibrated photodiodes 
allows an absolute measurement of the photon flux 
outcoming from the monochromator, and thus it is pos- 
sible to evaluate the quantum efficiency of the detec- 
tors under test. Moreover, other characteristic param- 
eters of UV detectors can be evaluated, as for exam- 
ple the spatial resolution and the uniformity response. 
The results of the quantum voy measurements 
of an EEV ion implanted CCD (Charge Coupled 
Device) are shown. The possible improvements nec- 
essary to optimize this test facility are discussed. 


415,267 


N94-15075/2/GAR 

(Order as N94-15025/7/GAR, PC A18/MF 

A04) 

National Physical Lab., Teddington (England). 
Improved Optical Radiation Detectors and Their 
Calibration: 200 nm - 30 Microns. 
N. Fox. cDec 92, 3p 
In Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 299-301. 


The establishment of a spectral responsivity scale for 
the spectral region 200 nm to 30 micrometers is re- 
ported. This required the construction of a range of fa- 
cilities to evaluate detectors of different types and 
where necessary the development of special detec- 
tors with a higher performance than commercial de- 
vices. Significant improvements in the accuracy of op- 
tical radiation measurements in the visible and near in- 
frared was achieved and work to develop detectors of 
improved performance for the ultraviolet and infrared 
spectral regions continues. Calibration services are of- 
fered using the facilities developed for this work. 


415,268 


N94-15530/6/GAR 
Stanford Univ., CA. 


PC A03/MF A01 





Growth of New Materials for Solid State Laser Ap- 
tions. The Growth of ZNGEP2 by the Vertical 


Method. 
Final Technical Report, 1 Sep. 1986 - 31 Mar. 1991. 
R. S. Feigelson. 28 Oct 93, 30p NAS 1.26:194571, 
CMR-93-3, NASA-CR-194571, SPO-3952 
Contract NAG1-698 


This is the final technical report on the cooperative 
NASA program ‘Growth of New Materials for Solid 
State Laser Applications,’ covering the period from 9- 
1-86 through 3-31-91. The first two and one half years 
of the program, from 9-1-86 through 3-31-89, was de- 
voted to the development of new eye-safe laser 
sources. Single crystal fibers of rare earth doped and 
co-doped YAG were grown by the laser-heated pedes- 
tal growth method, characterized for their structural 
— operties and supplied to NASA/Langley for spec- 
‘opic evaluation. From 4-1-89 though 3-31-91, re- 
rch focused on the growth of zinc germanium 
ide for nonlinear optical applications in the IR. 
h® vertical Bridgman growth process was evaluated 
@8 @ means to achieve better control over the short 
wavelength optical absorption in this material that ad- 
versely affects 2 micron-pumped optical parametric 
oscillators. 


418,269 


NO4-15563/7/GAR 
(Order as N94-15552/0/GAR, PC A99/MF 
A06) 
Aeronautics and Space Administration, 
it, MD. Goddard Space Flight Center. 
Na:Y Laser for Airborne/Spaceborne Laser 


J... Dallas, and M. D. Selker. Jun 93, 6p 
in Its Eighth International Workshop on Laser Ranging 
instrumentation 6 p. 


National 
Green 


in order to meet the need for light weight, long lifetime, 
iént, short pulse lasers, a diode-pumped, Nd:YLF 
oscillator and regenerative amplifier is being devel- 
oped. The anticipated output is 20 mJ per 10 picosec- 
ond pulse, running at a repetition rate of 40 Hz. The 
fundamental wavelength is at 1047 nm. The oscillator 
is pumped by a single laser diode bar and mode locked 
using an electro-optic, intra-cavity phase modulator. 
The output from the oscillator is injected as a seed into 
the regenerative amplifier. The regenerative amplifier 
laser crystal is optically pumped by two 60W quasi-cw 
las@r diode bars. Each diode is collimated using a 
custom designed micro-iens bar. The injected 10 ps 
pulse from the oscillator is kept circulating within the 
ples ts amy amplifier until this nanojoule level seed 
is amplified to 2-3 millijoules. At this point the 
pulse is ejected and sent on to a more standard single 
oo amplifier where the energy is boosted to 20 mJ. 
pb. a pt of the entire laser (oscillator-regenerative 
amMplifier-ampiifier) will fit on a 3 by 4 ft. optical pallet. 


415,270 


N94-15565/2/GAR 
(Order as N94-15552/0/GAR, PC en 
Czech Technical Univ., Prague. Faculty of Nuclear Sci- 
e and ps) Engineering 
| Dh oo = of Generation of Ultrashort Laser 


ra jemhows, K. Hamal, V. Kubecek, and I. 
4 . x A 93, 6p 


Goddard Space Flight Center, Eighth Inter- 
Workshop on asin lieu Instrumentation 


> om the millimeter satellite laser ranging accura- 

for nineties, new laser ranging techniques 
vet to be applied. To increase the laser ranging preci- 
sion, the application of the ultrashort laser pulses in 
connection with the new signal detection and process- 
ing techniques, is inevitable. The two wavelength laser 
ranging is one of the ways to measure the atmospheric 
dispersion to improve the existing atmospheric correc- 
tion models and hence, to increase the overall system 
ranging accuracy to the desired value. We are present- 
ing a review of several nonstandard techniques of ul- 
trashort laser pulses generation, which may be utilized 
for laser ranging: compression of the nanosecond 
pulses using stimulated Brillouin and Raman backscat- 
tering; compression of the mode-locked pulses using 
Raman backscattering; passive mode-locking tech- 
nique with nonlinear mirror; and passive mode- 
technique with the negative feedback. 


415,271 


N94-15566/0/GAR 

(Order as N94-15552/0/GAR, PC — 

06) 

Academia Sinica, Shanghai (China). Lab. of Laser 
Technology. 
Simultaneous Compression of the Passively 
Mode-Locked Pulsewidth and Pulse Train. 
X. Yang, X. Zhu, Z. Wu, Z. Sun, and F. Yang. Jun 93, 
4p 
In NASA. Goddard Space Flign it Center, Eighth Inter- 
national Workshop on Laser Ranging Instrumentation 
4p. 


Simultaneous compression of the passively mode- 
locked pulse width and pulse train have been achieved 
by using a plano-convex unstable resonator hybrided 
by a nonlinear Sagnac ring interferometer. The greater 
than 30 mJ single pulse energy of a lone oscillator and 
less than or equal to 10 ps pulsewidth have been ob- 
tained. Using this system, the LAGEOS and ETALON 
= laser ranging have been performed success- 
ully. 


415,272 


N94-15567/8/GAR 

(Order as N94-15552/0/GAR, PC — 

06) 

Czech Technical Univ., Prague. Faculty of Nuclear Sci- 
ence and Physical Engineering. 
Improved Light Source for Laser We “oa 
K. Hamai, and M. Richardson. Jun 93 
In NASA. Goddard Space A it Center, FEighth Inter- 
national Workshop on Laser Ranging Instrumentation 
2p. 


The development of a new laser material, Cr-doped 
LISAF, makes possibile the development of a laser 
source for satellite ranging systems that is more supe- 
rior in performance abilities than current Nd:YAG- 
based laser sources. This new material offers the po- 
tential of shorter pulses and more preferable wave- 
— (850 and 425 nm) than multiwavelength 
Nd:YAG systems, leading to superior ranging resolu- 
tion and — detection sensitivity. We are embark- 
ing on a feasibility study of a two-wavelength, mode- 
locked laser system based on Cr:LiSAF, providing 
shorter pulses for improved ranging resolution. 


415,273 
N94-15615/5/GAR 


(Order as N94-15552/0/GAR, PC — 
) 
Aerospatiale, Cannes (France). Optical Dept. 
GLRS-R 2-Colour Retrorefilector Target Design 
and Predicted Performance. 


ot Lund. Jun 93, 1 
In NASA. G odderd Space Flight Center, Eighth Inter- 


national Workshop on Laser Ranging Instrumentation 
16 p. 


This paper reports on the retroreflector ground-target 
design for the GLRS-R spaceborne duai-wavelength 
laser prea m } system. The described passive design 
‘om the requirements of high station au- 
ert high global FOV (up to 60 degrees zenith 
angle), little or no multiple pulse returns, and adequate 
optical cross section for most ranging metries. The 
solution makes use of 5 hollow cube-corner 
retroreflectors of which one points to the zenith and 
the remaining four are inclined from the vertical at uni- 
form azimuthal spacings. The need for fairly large (is 
approximately 10 cm) retroreflectors is expected 
(within turbulence limitations) to generate quite narrow 
diffraction lobes, thus placing non-trivial requirements 
on the vectorial accuracy of velocity aberration correc- 
tions. A good compromise solution is found by appro- 
priately spoiling just one of the retroreflector dihedral 
angles from 90 ees, thus generating two symmet- 
rically oriented diffraction lobes in the return beam. 
The required spoil angles are found to have little de- 
pendence on ground target latitude. Various link 
budget analyses are presented, showing the influence 
of such factors as point-ahead optimization, turbu- 
lence, ranging angle, atmospheric visibility and ground 
target thermal deformations. 


415,274 


N94-15647/8/GAR PC A03/MF A01 


415,276 


PHYSICS 
Optics & Lasers 


Optical Fiber Spestereer A Study of the Lumi- 
nescent Properties of the Europium lon for Ther- 
mal Sensors. 

Annual Technical Report. 

A. M. Buoncristiani. 1992, 12p NAS 1.26:194576, 
NASA-CR-194576 

Contract NAG1-1443 


Recently, there has been interest in developing a dis- 
tributed temperature sensor integrated into an optical 
fiber. Such a system would allow embedding of the op- 
tical fiber within or on a structural material to provide 
for continuous monitoring of the material's tempera- 
ture. Work has already begun on the development of a 
temperature sensor using the temperature dependent 
emission spectra from the lanthanide rare earths 
doped into crystalline hosts. The lifetime, the linewidth 
and the integrated intensity of this emission are each 
sensitive to changes in the temperature and can pro- 
vide a basis for thermometry. One t for i 

rating this phenomena into an optical fiber based 
sensor involves bonding the optically active material to 
the cladding of an optical fiber and allowing the lumi- 
nescent light to couple into the the fiber by the evanes- 
cent wave. Experimental work developing this concept 
has already been reported. Measurements of the 
linewidth of Eu3 + :¥203, diffused into a fiber, made by 
Albin clearly show a strong and regular dependence 
on temperature over the range of 300 to 1000 K. We 
report here on a study of the temperature dependence 
of the lineshape of the emission at 611 nm using the 
data in references. We focus attention on understand- 
ing the general behavior of the Eu3+:Y203 system. 
Building upon understanding of this system we will be 
able to establish the physical criterial for a good optical 
fiber based temperature sensor and then to examine 
available data on other lanthanide rare earths and 
transition metal ions to determine the best luminescent 
system for temperature sensing in an optical fiber. 


415,275 


N94-15868/0/GAR PC A03/MF A01 
Alabama Univ. in Huntsville. 

Filters for the International Solar Terrestrial Phys- 
ics (ISTP) Mission Far Ultraviolet Imager. 

M. Zukic, D. G. Torr, J. Kim, J. F. Spann, and M. R. 
Torr. 1993, 29p NAS 1.26:194633, NASA-CR-194633 
Contracts NAGW-2898, NAS8-38145 


The far ultraviolet (FUV) im a for the International 


Solar Terrestrial Physics (ISTP) mission is designed to 
image four features of the aurora: O | lines at 130.4 nm 
and 135.6 nm and the N2 pe ayy ta (LBH) 
bands between 140 nm - 160 nm (LBH long) and 160 
nm - 180 nm (LBH long). In this paper we report the 
design and fabrication of narrow-band and broadband 
filters for the ISTP FUV imager. Narrow-band filters de- 
signed and fabricated for O | lines have a band- 
width of less than 5 nm and a peak transmittance of 
23.9 percent and 38.3 percent at 130.4 nm and 135.6 
nm, respectively. Broadband filters designed and fabri- 
cated for LBH bands have the transmittance close to 
60 percent. Blocking of out-of-band wavelengths for all 
filters is better than 5x10(exp -3) percent with the 
transmittance at 121.6 nm of less than 10(exp -6) per- 
cent. 


415,276 


N94-15869/8/GAR PC A03/MF A01 
Alabama Univ. in Huntsville. 

Multilayer Thin Film Design for Far Ultraviolet Po- 
larizers —— an Induced Transmission and Ab- 


sorption Technique. 

J. Kim, M. Zukic, and D. G. Torr. 1993, 14p NAS 
1.26:194631, NASA-CR- 194631 

Contracts NAGW-2898, NAS8-38145 


An explanation of induced transmission for spectral re- 
gions excluding the far ultraviolet (FUV) is given to 
better understand how induced transmission and ab- 
sorption can be used to design effective polarizers in 
the FUV spectral region. We achieve high s-polariza- 
tion reflectance and a high degree of polarization (P 
equals (Rs-Rp)/(Rs+Rp)) by means of a MgF2/Al/ 
MgF2 three layer structure on an opaque thick film of 
Al as the substrate. For example, our polarizer de- 
signed for the Lyman-alpha line (lambda equals 121.6 
nm) has 87.95 percent reflectance for the s-polariza- 
tion case and 0.43 percent for the p-polarization case, 
with a ree of polarization of 99.03 percent. If a 
double reflection polarizer is made with this design, it 
will have a degree of polarization of 99.99 percent and 
s-polarization throughput of 77.35 percent. 
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415,277 
N94-15961/3/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 


Cleveland, OH. Lewis Research Center. 
Neural-Network-Directed Alignment of Optical 
— 


en ker, M. J. Krasowski, and K. E. Weiland. 
93, NAS 1.60:3372, E-7524, NASA-TP-3372 

Contract RTOP 590-21-11 

Sponsored by NASA. Washington. 


This report describes an effort at NASA Lewis Re- 
search Center to use artificial neural networks to auto- 
mate the alignment and control of optical measure- 
ment systems. Specifically, it addresses the use of 
commercially available neural network software and 
hardware to direct alignments of the common laser- 
beam-smoothing spatial filter. The report presents a 
general approach for designing alignment records and 
combining these into training sets to teach optical 
alignment functions to neural networks and discusses 
the use of these training sets to train several types of 
neural networks. Neural network configurations used 
include the adaptive resonance network, the back- 
propagation-trained network, and the counter-propa- 
gation network. This work shows that neural networks 
can be used to produce robust sequencers. These se- 
quencers can learn by example to execute the step-by- 
step procedures of optical alignment and also can 
learn adaptively to correct for environmentally induced 
misalignment. The long-range objective is to use 
neural networks to automate the alignment and oper- 
ation of optical measurement systems in remote, 
harsh, or dangerous aerospace environments. This 
work also shows that when neural networks are 
trained by a human operator, training sets should be 
recorded, training should be executed, and testing 
should be done in a manner that does not depend on 
intellectual judgments of the human operator. 


415,2. 
PAT- APPL-7-748 585/GAR PC NO3/MF A04 
Lawrence Livermore National Lab., CA. 
f amorphous thin films. 
tion. 


R. M. Brusasco. Filed 1991, 27p DE93019330 
Contract W-7405-ENG-48 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


This invention dicloses a method for sintering particu- 
late material (such as silica) with a laser beam to 
produce amorphous optical thin films on substrates. 


415,279 

PAT-APPL-8-094 332/GAR PC NO3/MF A04 
National Aeronautics and Space Administration, Pasa- 
dena, CA. Pasadena Office. 
Laser with Optically Driven Q-Switch. 
Patent Application. 
H. Hemmati. Filed 15 Jul 93, 12p N94-15932/4 
Contract NAS7-918 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


An optically driven interactive Q-switch, i.e., a Q-switch 
that responds to a short pulse of light, for example, 
from external light-emitting diodes (LEDs) or diode 
lasers, is provided for pri an output laser pulse 
from electronic energy stored in a laser medium. Q- 
switching is thus achieved on demand by electrically 
pulsing the light source to produce a pulse of light di- 
rected onto a Q-switch medium in the laser cavity. 
Electronic control of the light pulse from the external 
source will thus provide not only efficient Q-switching 
frequency but also independent control of output laser 
— width with a fast rise time for each output laser 
pulse. 


PAT APPL-8-105 528/GAR PC NO3/MF A04 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Reduction of Parasitic Lasing. 

Patent Application. 

M. E. Storm. Filed 11 Aug 93, 24p N94-15942/3 

This Government-owned invention available for U.S. li- 


censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A technique was developed which carefully retro-re- 
flects precisely controlled amounts of light back into a 
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laser system thereby intentionally forcing the laser 
system components to oscillate in a new resonator 
called the parasitic oscillator. The parasitic oscillator 
uses the laser to provide the gain and an exter- 
nal mirror is used to provide the output coupling of the 
new resonator. Any change of 

new resonator will directly change the lasing threshoid 
of the parasitic oscillator. This in threshold can 
be experimentally measured as a c’ in the abso- 
lute value of reflectivity, provided by the external 
mirror, necessary to achieve lasing in the parasitic os- 
cillator. Discrepancies between experimental data and 
a parasitic oscillator model are direct evidence of opti- 
cal misalignment or component performance prob- 
lems. Any changes in the optical system can instantly 
be measured as a change in threshold for the parasitic 
oscillator. This technique also enables aligning the 
system for maximum parasitic suppression with the 
system fully operational. 


415,281 
PATENT-5 251 002 Not available NTIS 
Department of the Navy. Washington, DC. 
~—— Transition Matrix Measuring System. 
atent. 


J. Gryk. Filed 25 Feb 92, patented 5 Oct 93, 9p AD- 
D015 973/1, PAT-APPL-7-841 105 

Supersedes PAT-APPL-7-841 105, AD-D015 345. 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
patent available Commissioner of Patents, Washing- 
ton, DC 20231. 


A mode transition matrix measuring system for non- 
destructively calculating mode-dependent losses and 
coupling of a multi-mode, graded-index, connector- 
ized, passive fiber optic component, the mode transi- 
tion matrix measuring system comprisii — mode selec- 
tive launcher means having a plurality of optical paths 
with varying launch conditions, input-output optic 
means having at least one reference optical path and 
at least one optical path for the passive fiber optic 
component under test, mode selective detection 
means having a plurality of optical paths with a variety 
of mode filters, and means for data storage and matrix 
calculation, wherein the mode transition matrix and the 
modal power vector are calculated using measure- 
ments of the optical power propagated through optical 
courses comprising the optical paths. 


415,282 
PB94-124245/GAR PC A03/MF A01 
Foersvarets Forskningsanstalt, Linkoeping (Sweden). 
a foer ay ng ee 

Forskning och inom Omradet ickelin- 
jaer Optik foer Skydd av Sensorer mot la- 

Kvartalsrapport 1 (April ng Ce 

search Development within Nonlinear 
for Protection of Optical a Laser Ir- 
radiation. 1 (April 1993)). 


Quarterannual 
M. Lindgren. Apr 93, 15p FOA-A-30083-3.1 
Text in Swedish; summary in English. 


This is the first in a series of five periodic reports con- 
cerning research and development within nonlinear 
optics at FOA3. Results are obtained in four distinct 
activity areas: (i) Development of techniques for deter- 
mination of nonlinear index of refraction and two 
photon absorption. Equipment for z-scan measure- 
ments has been built and development of theory and 
computer programs for analysis has started. (ii) Prepa- 
ration and characterization of electrooptically active 
(liquid crystalline) polymer films. Equipment for m-line 
spectroscopy and associated analysis programs are 
developed at FOA2. (iii) Theoretical calculations of 
nonlinear optical properties of organic materials. Sev- 
eral classes of organic materials (molecules) have 
been examined theoretically and from the results a 
series of test materials has been purchased. (iv) Litera- 
ture studies and seminars. A database for materials 
(organics) and applications/techniques of nonlinear 
optics has been created. 


415,283 
PBS4-124435/GAR PC A03/MF A01 
Foersvarets Forsknii talt, Linkoeping (Sweden). 


ee foer Informationsteknologi. 
inom 


M. Li 
Text in 


against 
radiation. Quarterannual Report 2 1993 
en. Jul 93, 17p FOA-A-30084 ‘ B43 . 


wedish; summary in E 


This is the second in a series of five periodic reports 
concerning research and development within noniin- 
ear optics at FOA3. Results have been obtained in four 
distinct activity areas: (1) Development of techniques 
for determination of nonlinear index of refraction and 
two photon absorption. The equipment for z-scan/opti- 
cal limiting measurements has been tested after repa- 
ration. (2) Preparation and characterization of elec- 
trooptically active polymer films. First results of m-line 
spectroscopy have been obtained and testing of analy- 
sis programs has been performed together with FOA2. 
(3) Theoretical calculations of nonlinear optical proper- 
ties of organic materials. Several classes of organic 
materials (molecules) have been examined, among 
these the ‘Buckminster fullerene’. (4) Literature stud- 
ies and seminars. A seminar series in basic nonlinear 
optics has been organized. The database for NLO ma- 
terials (organics) and applications has been expanded. 


415,284 
PB94-859410/GAR 
NERAC, Inc., Tolland, CT. 
Pulse Techniques for Laser Applications. (Latest 
citations from the Searchabie Physics Information 
Notices Database). 

Published Search®). 

Dec 93, 90 citations minimum 

Updated with each order. Supersedes PB90-860388. 
Prepared in cooperation with American Inst. of Phys- 
ics, New York. Sponsored in part by National Techni- 
cal Information Service, Springfield, VA. 


PC NO1/MF NO1 


The bibliography contains citations concerning theo- 
retical, experimental, and applied pulse techniques as- 
sociated with various types of lasers. Considerable at- 
tention is given to pulse techniques in laser research 
and laser technology. (Contains a minimum of 90 cita- 
tions and includes a subject term index and title list.) 


415,285 
PB94-860236/GAR 
NERAC, Inc., Tolland, CT. 
Optical interferometers. (Latest citations from the 
U.S. Patent Bibliographic File with Exemplary 
Claims, 


). 
Published Search®) 
Dec 93, 250 citations 
Updated with each order. Supersedes PB93-854206. 
Sponsored in part by National Technical information 
Service, Springfield, VA. 


PC NO1/MF NO1 


The bibliography contains citations of selected patents 
concerning the design, fabrication, and applications of 
optical interferometers. Topics include techniques and 
devices used for optical measurement, testing, detec- 
tion, and analysis. Rotation sensing interferometers 
designed for use in optical gyroscopes are considered, 
and error correction methods and stabilization mecha- 
nisms are included. (Contains 250 citations and in- 
cludes a subject term index and title list.) 


415,286 
PB94-860335/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

Semiconductor Quantum Well Lasers. (Latest cita- 
tions from the INSPEC Database). 

Published Search®. 

Dec 93, 156 citations minimum 

Updated with each order. Supersedes PB93-856615. 
Sponsored in part by National Technical information 
Service, Springfield, VA. 


The bibliography contains citations concerning semi- 
conductor materials for the development and fabrica- 
tion of quantum well lasers. Various types of quantum 
well lasers are discussed, including strained, single 
and multiple, feedback, high power, high performance, 
and dynamic. Citations also discuss applications in 
semiconductor light sources, digital switching, optical 
couplers, fiber amplifier pumping, and optoelectronic 
devices. (Contains a minimum o' 156 citations and in- 
cludes a subject term index and title list.) 


415,287 
PB94-861176/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

Fiber Lasers. (Latest citations from the INSPEC 


Database). 

Published Search®. 

Dec 93, 247 citations minimum 

Sponsored in part by National Technical Information 
Service, Springfield, VA. 





The bibliography contains citations concerning the de- 
velopment and application of rare-earth doped fiber 
lasers. Citations focus on device developments such 
as q-switched operation, wavelength tunability, and 
mode locked operation. Applications include use in 
sensors, fiber optic amplifiers, and optical frequency 
standards. (Contains a minimum of 247 citations and 
includes a subject term index and title list.) 


Plasma Physics 


415,288 
DE93012653/GAR PC A03/MF A01 
Los Alamos National Lab., NM. 

Parametric variations of ion transport in TFTR. 

S. D. Scott, C. W. Barnes, and D. Ernst. 18 Mar 93, 
33p LA-UR-93-1255, CONF-9301107-1 

Contract W-7405-ENG-36 

U.S./Japan workshop on ion temperature gradient 
driven turbulent transport, Austin, TX (United States), 
11-14 Jan 1993. Sponsored by Department of Energy, 
Washington, DC. 

Portions of this document are illegible in microfiche 
products. 


This paper is divided into three roughly independent 
sections. The first is a historical review of the twenty 
year history of experimental ion heat transport meas- 
urements from many tokamaks. The second is a study 
of ion heat transport in Ohmic TFTR plasmas which 
shows that (chi)i (approximately) (chi)e (approx) 
15(chi)i(sup neo). Thus, ion heat transport is demon- 
strated to be strongly anomalous even the absence of 
auxiliary heating. The third section describes the varia- 
tion of (chi)i with local ion temperature in TFTR during 
auxiliary heating, with emphasis on characterizing the 
differences between transport in the L-mode and su- 
pershot regimes. The results are consistent with the 
conjecture that improved ion energy confinement in 
supershot plasmas is caused by a high ratio of T(sub 
1)/T(sub e). 


415,289 

DE93017802/GAR PC A03/MF A01 
Massachusetts Inst. of Tech., Cambridge. Plasma 
Fusion Center. 

Participation at the US-Japan workshop on rf heat- 
ing and current drive in confinement systems to- 
kamaks. Foreign trip report, November 16--No- 
vember 22, 1991. 

P. Bonoli. 7 Feb 92, 13p DOE/FTR-93017802 
Contract AC02-78ET51013 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


This report summarizes important results and conclu- 
sions of the US-Japan Workshop of RF Heating and 
Current Drive in Confinement Systems Tokamaks. 
Three general a of papers were given and are 
reported on: (a) RF physics, technology, and applica- 
tions; (b) New concepts including helicity injection and 
transport; (c) Scrape off layer and divertor conditions 
in the presence of RF heating and current drive. 


415,290 

DE93017977/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 
Two-dimensional particle-in-cell simulation on 
transputer arrays. 

A. |. Dyachenko, A. N. Pushkarev, M. A. Laypunov, 
E. A. Talnykin, and Y. Omelchenko. 3 May 93, 19p 
UCRL-JC-113823, CONF-931115-8 

Contract W-7405-ENG-48 

Supercomputing conference on high performance 
computing and communications, Portland, OR (United 
States), 15-19 Nov 1993. Sponsored by Department of 
Energy, Washington, DC. 


The authors have implemented a _ particle-in-cell 
method on a 32 transputer computing network. The 
tests have shown that the performance of this system 
reaches 1/8 of the equivalent one for the code opti- 
mized for a CRAY Y-MP/2E. The system performance 
analysis shows that this network remains cost-effec- 
tive until expanded approximately up to 100 tran- 
sputers. This transputer equipment has provided an ef- 
ficient computational tool for investigating a novel 
physical phenomenon -- a collisionless mechanism for 
separation of different elements in colliding plasma 
beams. 


415,291 

DE93018085/GAR PC AO2/MF A01 
Lawrence Livermore National Lab., CA. 

K-shell emission from 140 femtosecond laser-pro- 
duced plasmas created from porous aluminum tar- 


) Shepherd, D. Price, B. White, A. Osterheld, and R. 
Walling. 5 Jun 92, 6p UCRL-JC-110813, CONF- 
9207215-1 

Contract W-7405-ENG-48 

Ultra fast phenomena conference (8th), Palaiseau 
(France), Jul 1992. nmsored by Department of 
Energy, Washington, 


The K-shell emission from flat and porous aluminum 
targets is used to infer the efficiency of a a high 
temperature (> 100eV), thermal plasma with 800 nm, 
140 fs laser light. The K-shell emission from flat alumi- 
num targets is found to be significantly less than that of 
the porous targets, implying a lower temperature and 
less efficient coupling between the target and ultra- 
short pulse laser light. 


415,292 

DE93019158/GAR PC A03/MF A01 
Lawrence Livermore National Lab., CA. 

Experiments on nonlinear absorption of ECH 
waves in MTX and a comparison with ae. 

B. W. Stallard, S. L. Allen, J. A. Byers, T. A. Casper, 
and B. |. Cohen. Jul 93, 11p UCRL-JC-113265, 
CONF-93041 12-22 

Contract W-7405-ENG-48 

Topical conference on radio frequency power in plas- 
mas (10th), Boston, MA (United States), 1-3 Apr 1993. 
Sponsored by Department of Energy, Washington, DC. 


Intense pulse electron cyclotron heating (ECH) experi- 
ments have been carried out on the MTX tokamak. Rf 
pulses at 140 GHz, peak power of 1--2 GW, and 25 ns 
pulse length were generated by the ETA-III/IMP FEL 
and transported quasi-optically to MTX for o-mode 
launch. Because of the intense rf electric fields ((ap- 
proximately)250 keV/cm), reduction of plasma absorp- 
tion by nonlinear effects were expected and several rf 
beam geometries (k(sub (parallel)) gradient) were in- 
vestigated to study their effect on the absorption. As 
predicted by theory, measurements of beam transmis- 
sion showed increases compared to low power (2 kW). 
For these experiments x-ray, ECE, and Thomson diag- 
nostics showed evidence for localized absorption at 
the cyclotron resonance and hot electron production. 
A comparison of these results with the orbit following 
code ORPAT is presented. 


415,293 

DE93019429/GAR PC A03/MF A01 

Sandia National Labs., Albuquerque, NM. 
Development and characterization of a time-, posi- 

tion- and energy-resolved x-ray diagnostic for 

PBFA Ii target experiments. 

M. S. Derzon, A. B. Filuk, J. Pantuso, R. J. Dukart, 

and R. Olsen. 1992, 12p SAND-92-2754C, CONF- 

930722-24 

Contract ACO04-76DP00789 

Annual meeting of the Society of Photo-Optical Instru- 

mentation Engineers (SPIE), San Diego, CA (United 

States), 11-16 Jul 1993. Sponsored by Department of 

Energy, Washington, DC. 


A time-, position- and energy-resolved soft x-ray (100-- 
500 eV) diagnostic is being developed for PBFA II 
target experiments. The diagnostic provides measure- 
ments of hydrodynamic motion and thermal gradients 
in light-ion fusion targets. A slit-image of the source is 
imprinted onto thin sheets (20(mu)m) of organic scintil- 
lator to create a one-dimensional image. The scintilla- 
tor light is then proximity-coupled to a linear array of 
fiber-optics that transports the light to a streak camera 
that is operated without an intensifier. The streak 
camera output is recorded on a charge-coupled- 
device (CCD) camera. We are characterizing the spa- 
tial and temporal resolutions of the systems. This is 
done by collecting data from as many as 90 individual 
fibers and correcting for variations in throughput and 
the effects of spatial resolution to roughly 5% standard 
deviation in their relative throughput. Spatial resolution 
of these systems at the source is approximately 0.4 
mm. Timing resolution is nominally 2 ns and it is limited 
primarily by the scintillator response and dispersion in 
the 50-m-long fiber array. We describe the measure- 
ment techniques and the results of the characteriza- 
tion. 


PC A03/MF A01 


415,294 
DE93019684/GAR 


PHYSICS 
Plasma Physics 


Rochester Univ., NY. Lab. for Laser Energetics. 
Charge collectors for the omega upgrade. 

B. Yaakobi. Aug 93, 11p DOE/DP/40200-267 
Contract FC03-85DP40200 

Sponsored by Department of Energy, Washington, DC. 


Charge collectors placed at several distances from the 
target measure the current of ions resulting from target 
disassembly and expansion, as a function of arrival 
time at the detector. Since the expanding plasma is 
neutral, comprising both electrons and ions moving to- 
gether, the role of the charge collector is to separate 
out the electrons, so that the net ion current can be 
measured. The time-integrated current, or the total 
charge, can yield the total mass ablated from the 
target, provided the ionic charge Z is known. From the 
total ablated mass, the mass ablation rate during the 
target implosion can be estimated. This quantity pro- 
vides a useful ga of the combined effects of ab- 
sorption, heat luction, and hydrodynamic efficien- 
cy in target interactions. In principle, one charge col- 
lector can yield useful results because we assume 
spherical symmetry of the expansion (this question is 
addressed directly by the plasma calorimeters of 
which there are many around the target). In practice 
there will be four charge collectors, two at the tank wall 
(distance R from the target) and two in an extension 
tube, at a distance of about 2R from the target. The 
reason for the two different distances is to check that 
complete charge separation within the detector has 
been achieved. A signature of such separation will be 
to verify that the current falls off as |/R(sup 2) with 
distance from the target. Since the separation can be 
inadequate due to space charges within the detector, 
the farther detector, having smaller charge density, will 
be more reliable. The two pairs will be oriented at 
about 90(degrees) with respect to each other (say, 
east and north) to give a rough idea on the isotropy. 


415,295 


DE93019825/GAR PC A03/MF A01 
Texas Univ. at Austin. Fusion Research Center. 
Neoclassical kinetic theory near an X-point: Pla- 
teau regime. 

E. R. Solano, and R. D. Hazeltine. Aug 93, 11p 
DOE/ER/53266-45, FRCR-436 

Contracts FG05-88ER53266, FG05-89ER53288 
Sponsored by Department of Energy, Washington, DC. 


Traditionally, neoclassical transport calculations 
ignore poloidal variation of the poloidal magnetic field. 
Near an X-point of the confining field of a diverted 
plasma, the poloidal field is small, causing guiding cen- 
ters to linger at that poloidal position. We study how 
neoclassical transport is affected by this differential 
shaping. The problem is solved in general in the pla- 
teau regime, and a model poloidal flux function with an 
X-point is utilized as an analytic example to show that 
the plateau diffusion coefficient can change consider- 
ably (factor of 2 reduction). lon poloidal rotation is pro- 
portional to the local value of 8 poi, but otherwise it is 
not strongly affected by shaping. 


415,296 


DE93040429/GAR PC A04/MF A01 
Princeton Univ., NJ. Plasma Physics Lab. 

Studies of local electron heat transport on TFTR. 
E. D. Fredrickson, Z. Y. Chang, A. Janos, K. M. 
McGuire, and S. Scott. 16 Aug 93, 52p PPPL-2898 
Contract AC02-76CH03073 

Sponsored by Department of Energy, Washington, DC. 


The anomalously fast relaxation of the perturbations to 
the electron temperature profile caused by a sawtooth 
crash has been studied extensively on TFTR. We will 
show that on a short timescale the heat pulse is not 
simply diffusive as has been generally assumed, but 
that modeling of the heat pulse requires a transient en- 
hancement in (chi)(sub e) following the sawtooth 
crash. It will be shown that the time-dependent en- 
hancement in (chi)(sub e) predicted by non-linear ther- 
mal transport models, i.e., incremental (chi) models or 
the Rebut-Lallia-Watkins transport model, is much 
smaller than that required to explain the anomalies in 
the heat pulse propagation. 


415,297 


DE93040431/GAR PC A03/MF A01 
Princeton Univ., NJ. Plasma Physics Lab. 
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Recent grogrens op on MHD-induced loss of D-D 
fusion in TFTR. 

S. J. Zweben, D. S. Darrow, R. V. Budny, C. Z. 
Cheng, and E. D. Fredrickson. Aug 93, 27p PPPL- 
2934 


Contract AC02-76CH03073 
Sponsored by Department of Energy, Washington, DC. 


This paper reviews the recent progress made toward 
understanding the MHD-induced of D-D fusion 
ee ee ueein “ae 
measurements have been made using the “lost 
alpha” diagnostic, which is described briefly. The larg- 
est MHD- induced loss occurs with coherent 3/2 or 2/ 
1 MHD activity (kink/tearing modes), which can cause 
up to (approx)3--5 times the first-orbit loss at 
K(approx)1.6--1.8 MA, roughly a (approx)20--30% 
los of D-D fusion products. Modeling of these 
IHD-induced losses has progressed to the point 
where the basic loss mechanism can be accounted for 
qualitatively, but the experimental results can not yet 
be understood quantitatively. Several alpha loss codes 
are being developed to improve the quantitative com- 
parison between experiment and theory. 


415,298 
DE93040433/GAR PC A03/MF A01 
Princeton Univ., NJ. Plasma Physics Lab. 

diffusivity from 


Transient electron heat 
M. W. Kissick, E. D. Fredrickson, and J. D. Callen. 


on TFTR. 
Aug 93, 36p PPPL-2936 
Contract ACO2-76CH03073 
Sponsored by Department of Energy, Washington, DC. 


A new method for obtaining a transient (""pulse”) elec- 
tron heat diffusivity ((chi)e(sup p) in the radial region 
0.38 < r/a < 0.56 in TFTR L-mode discharges is pre- 
sented. Small electron temperature perturbations were 
caused by single bursts of injected impurities which ra- 
diated and cooled the plasma edge. An iron injection 
case by laser ablation was found to be more definitive 
than a supporting helium gas puff case. In this new 
“cold pulse” method, we concentrate on modeling just 
the electron temperature perturbations, tracked with 
ECE (electron cyclotron emission) diagnostics and on 
being able to justify separation in space and time from 
the cooling source. This (chije(sup p) is obtained for 
these two cases to be (chi)e(sup p) = (6.0m(sup 2)/s 
(plus minus) 35%) (approximately) 4(chi)e(power bal- 
ance) which is consistent with, but more definitive 
than, results from other studies that are more suscepti- 
ble to ambiguities in the source profile. 


PC A03/MF A01 
Princeton Univ., NJ. Plasma Physics Lab. 
Fast-ion diffusion measurements from radial triton 
burn up studies. 
JS. McCauley, A. Budny, D. McCune, and J. D. 
Strachan. Aug 93, 19p PPPL-2932 
Contract AC02-76CH03073 
Sponsored by Department of Energy, Washington, DC. 


A fast-ion diffusion coefficient of 0.1 (plus minus) 0.1 
m(sup 2)s(sup (minus)1) has been deduced from the 
triton neutron emission profile measured by a 
collimated array of helium-4 spectrometers. The ex- 
periment was performed with high-power deuterium 
discharges produced by Princeton University’s Toka- 
mak Fusion Test Reactor (TFTR). The fast ions moni- 
tored were the 1.0 MeV tritons produced from the 
d(d,t)p. These tritons “burn up” with deuterons and 
emit a 14 MeV neutron by the d(t,(alpha))n reaction. 
The ratio of the measured to calculated DT yield is typi- 
cally 70%. The measured DT Dre width is compara- 
ble to that predicted by the TRANSP transport code 
during neutral beam heating and narrower after the 
beam heating ended. 


PC A04/MF A01 
Lab. 


pershots. 

J. D. Strachan. 93, 68p PPPL-2933 

Contract ACO2-76CH03073 

Sponsored by Department of Energy, Washington, DC. 

™ energy confinement time, (tau)(sub E), from 
supershot plasmas has been correlated with the 

tyoagen and the pressure anisotropy. An 

expression for the global confinement was obtained 

that describes its value at the time of peak neutron 

emission for alli TFTR supershots obtained in the 1990 
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er. and simultaneously describes the time evo- 
lution of (tau)(sub E) for an extensive subset of the 
1990 data. The obtained expression is probably not 
unique and it can be written with different variables. An 
analysis of the energy balance for many of these su- 
pershots indicates that the primary effect of larger 
(tau)(sub E) is that the central particle diffusivity is 
lower. 


415,301 

DE93040439/GAR PC A03/MF A0O1 
Lawrence Livermore National Lab., CA. 
Laser propagation in underdense plasmas: Scaling 


. C. Garrison. May 93, 23p UCRL-ID-114297 
Contract W-7405-ENG-48 
Sponsored by Department of Energy, Washington, DC. 


The propagation of an intense laser beam in the under- 
dense plasma is modelled by treating the plasma as a 
relativistic, zero temperature, charged fluid. For parax- 
ial propagation and a sufficiently underdense plasma 
((omega)p/(omega) (much It) 1), a multiple-scales 
technique is used to expand the exact equations in 
powers of the small — (theta) (equivalent to) 
(omega)p/(omega). The zeroth order equations are 
used in a critical examination of previous work on this 
problem, and to derive a scaling law for the threshoid 
power required for cavitation. 


PC A02/MF AO1 
Wisconsin Univ.-Madison. Dept. of Physics. 
Theoretical studies of turbulence and anomalous 
transport in toroidal confinement 
P. W. Terry. 1993, 10p DOE/ER/53291-4 


Contract FG02-89ER53291 
Sponsored by Department of Energy, Washington, DC 


The research performed under this grant has focused 
on key issues with respect to turbulence and transport 
in toroidal confinement devices. Progress and publica- 
tions in these areas are summarized in this report. This 
work includes analytical and numerical studies of 
spectral energy transfer and the saturation dynamics 
and transport of dissipative and collisionless trapped 
electron turbulence, the role of flow curvature in L-H 
mode transition physics, fully nonlinear calculations of 
the anomalous particle transport from the ion a 
mode, and the development of a theory for the dri 
wave frequency spectrum. Novel aspects of this work 
include an elucidation of the role of nonlinear frequen- 
cy shifts in producing nonstationary saturated states, 
an identification of reverse and non-conserved flows in 
Hasegawa-Mima turbulence, and a description of the 
way incoherent emission affects the frequency of tur- 
bulent fluctuations. 


415,303 

DE94000358/GAR PC A03/MF A01 
Princeton Univ., NJ. Plasma Physics Lab. 

Princeton University Plasma dL, —~- Laborat 
ag Division quarterly report, January {Maren 
31, 1993. 

Progress rept. 

1993, 14p PPPL-TH-93-1 

Contract ACO02-76CH03073 

Sponsored by Department of Energy, Washington, DC. 


This report is divided into two sections. They are: rng 
stochastic alpha loss by magnetic perturbations: da 
= and possible penels & and (2) energy particle ef. 
ot yen heed energy with waves. In the 
first section, antes related transport issues, both related 
to the successful operation of a tokamak reactor are 
discussed. They are confinement of ener: wn phn oe alpha 
Particles and the removal of helium ash. 
section discussed the possibility of extracting the 
energy of alpha particles by some collisioniess means, 
for example, if the alpha particles were to interact with 
an intense wave, possibly a wave deliberately injected 
into the tokamak. The aipha particle energy is convert- 
ed to wave energy. The wave is then available 
for other uses. plausible wave intermediary is the 
lower hybrid wave. 


415,304 

DE94000536/GAR 

Yale Univ., New Haven, CT. 
Theoretical and numerical 


fusion. 
1993, 11p BOE/ER 


Contract FG02-86ER53240 
Sponsored by Department of Energy, Washington, DC. 


PC A03/MF A01 


This past year has been devoted to the development 
of analytic and numerical kinetic theory for the edge 
physics problem in Tokamaks. For the charged parti- 
cles the general formal problem involves the solution 
of the system of coupled drift-kinetic equations. Near a 
diverter the set of equations must be supplemented by 
Bolttzmann equations for the uncharged species, and 
the situation is complicated by wall chemistry and 
sheaths. The full problem is clearly beyond the ability 
of the current best in available analytic and numerical 
methods. Thus we have begun by considering simpli- 
fied model kinetic theory models in order to explore 
phenomena and develop analytic and numerical tech- 
niques. The first effort was to use the kinetic equation 
of discharge theory, which while not quantitative, pro- 
vides the easiest problem. Next we have completely 
solved a kinetic theory problem — the Lorentz gas 
approximation for the collision term. This has provided 
analytic and computational tools for use in dealing with 
the kinetic equation including energy diffusion. In order 
to deal most simply with energy diffusion we have de- 
veloped a simple model collision terms C(sub j) which 
conserves number, and for self collisions also con- 
serves energy and momentum. It lends itself to rapid 
accurate computation, The associated solutions of the 
kinetic equation should be semiquantitative and pro- 
vide a useful tool for the rapid exploration of edge phe- 
nomena and the development of first approximations 
required for the itterative solution of the full kinetic 
equation. 


415,305 


DE94000779/GAR PC A03/MF A01 
Wisconsin Univ.-Madison. Dept. of Electrical and Com- 
puter Engineering. 
Fusion Plasma Theory Grant: Task 3, Auxiliary Ra- 
diofrequency Heating of Tokamaks. Annual report, 
November 16, 1992--November 15, 1993. 

Progress rept. 

J. E. Scharer. Jun 93, 11p DOE/ER/53218-23 
Contract FGO2-86ER53218 

Sponsored by Department of Energy, Washington, DC. 


The research performed under this grant during the 
past year has been concentrated on the following sev- 
eral key tokamak ICRF (lon Cyclotron Range of Fre- 
quencies) coupling, heating and current drive issues. 
We have made progress in developing a ‘3-D”’ cavity 
backed antenna array code to examine ICRF coupling 
to general plasma edge profiles. The effects of the 
finite antenna length and feeders as well as Faraday 
shield blade angle are being examined. We are also 
developing an analysis to examine large 
k(perpendicular)(rho) gyroradius interaction between 
alpha or beam particles and ICRF waves. This topic 
has important applications in the areas of ICRF heat- 
ing for deuterium-tritium fusion plasmas, TAE modes, 
ash removal and minority ion current drive. Research 
progress, publications, and conference and workshop 
presentations are summarized in this report. 


415,306 


N94-13802/1/GAR PC A03/MF A01 
Saskatchewan Univ., Saskatoon. Plasma Physics Lab. 
Scattering of Reflectometer Signals from Rippled 
Surfaces. 


G. D. Conway. Jun 93, 18p PPL-138, CTN-93-60760 


Transverse coherent density fluctuations at the 
plasma cutoff layer are modeled by a rippled conduct- 
ing surface. Two simulations are presented which give 
the reflectometer back-scattered power as functions 
of ripple wavelength, amplitude, and phase. Results 
from an experimental simulation of the STOR-M toka- 
mak geometry and a numerical simulation using the 
Helmholtz integral and a paraxial Gaussian probe 
beam, agree in showing three ripple wavelength (L) 
sensitivity regions defined by beam radius (w) and re- 
flectometer probe wavelength (lambda). Short wave- 
lengths (L/lambda much less than 2w/lambda) experi- 
ence large Bragg scattering. Long wavelengths (L/ 
lambda much — than 10w/lambda) experience 
no scattering. Intermediate wavelengths experience 
complex scattering with strong modulation of reflected 
power at twice ripple frequency. 


415,307 


N94-13835/1/GAR PC A03/MF A01 
Saskatchewan Univ., Saskatoon. Plasma Physics Lab. 





Experiments on the Current Rampdown Phase in 
the STOR-M Tokamak for AC Operation. 

O. Mitarai, G. Conway, A. Hirose, H. M. Skarsgard, 
and C. Xiao. Oct 92, 22p PPL-132, CTN-93-60790 


The current rampdown phase followed by nondisrup- 
tive current termination is studied for future alternating 
current (AC) operations in the STOR-M tokamak. The 
plasma current is smoothly reduced to zero without 
disruptions with the rampdown rate of around minus 
1.5 kA/ms. The plasma density in the current ramp- 
down phase is controlled by gas puffing. The plasma 
current-density trace in the Hugill diagram follows a 
straight line, accompanied by slow inward shift in the 
major radius direction just before the current termina- 
tion. At the current termination, a residual plasma den- 
sity of (0.58 to 2.9)times 10 to the eighteenth per cubic 
meter is observed, with a corresponding Murakami pa- 
rameter of ((0.41 to 2.1)times 10 to the eighteenth)/ 
m2/T. After the current termination, the low densi 

plasma remains for 5 to 20 ms, which would allow A 

operation in the STOR-M tokamak if the radiation bar- 
rier does not affect the subsequent current evolution. 


415,308 

N94-13836/9/GAR PC A02/MF A01 
Saskatchewan Univ., Saskatoon. Plasma Physics Lab. 
Small Scale Magnetic Islands in Collisioniess Plas- 
mas. 

A. |. Smolyakov, and A. Hirose. Sep 92, 9p PPL-131, 
CTN-93-60791 


Several investigations have indicated that skin-size 
electromagnetic turbulence is a plausible candidate re- 
sponsible for anomalous transport in tokamaks. Re- 
sults are presented from a study of nonlinearly saturat- 
ed magnetic islands (spontaneous breaking of mag- 
netic symmetry) having a characteristic dimension in 
the range of the skin depth, taking into account the 
longitudinal inertia of electrons. The existence of these 
islands is discussed in terms of a hydrodynamic nonlin- 
ear dispersion relation for a nonuniform plasma in a 
sheared magnetic field. A nonlinear equation to de- 
scribe the steady-state magnetic island having a char- 
acteristic width of the order of skin depth is derived 
and solved. The anomalous electron thermal diffusivity 
based on the skin-size magnetic turbulence contains 
the electron temperature gradient (eta) in the form of 
1/2 + 1/eta. 


415,309 

N94-13849/2/GAR PC A03/MF A01 
Saskatchewan Univ., Saskatoon. Plasma Physics Lab. 
Plasma Auto-Biasing during Ohmic H-Mode in the 
STOR-M Tokamak. 

W. Zhang, C. Xiao, and A. Hirose. Mar 93, 29p PPL- 
136, CTN-93-60786 

Sponsored by Natural Sciences and Engineering Re- 
search Council and Atomic Energy of Canada LTD. 


Application of a short current pulse on a nominal 
Ohmic discharge in the STOR-M tokamak triggers the 
Ohmic H-mode characterized by reduced H sub alpha 
radiation, increased electron density, and reduced 
edge density/magnetic fluctuations. Measurements of 
plasma floating potential at the plasma edge and in the 
scrape-off layer indicate that the Ohmic H-mode is ac- 
companied by negative plasma autobiasing which 
leads to a steeper radial electric field profile at the 
edge. Since the duration of the current pulse is shorter 
than the resistive skin time of about 1 ms, preferential 
edge heating is expected, which is believed to be re- 
sponsible for changes in the edge discharge condition 
favorable for inducing the Ohmic H-mode. The elec- 
tron density profile becomes steeper at the 
during the H-mode, and clear formation of a density 
pedestal has been seen. The evolution of the density 
profile suggests the presence of particle pinch. It is 
found that the electrostatic modes are dominant in the 
scrape-off layer while electromagnetic modes domi- 
nate in the main plasma. A similar H-mode is induced 
by external negative electrode biasing. 


PC A03/MF A01 


415,310 

N94-13850/0/GAR 
Saskatchewan Univ., Saskatoon. Plasma Physics Lab. 
Energy Transport Equations for Turbulent Magne- 


tized Plasma. 

A. |. Smolyakov, and A. Hirose. Mar 93, 21p PPL- 
135, CTN-93-60787 

Contract DE-FG02-86ER-53218 

Sponsored in Part by Natural Sciences and Engineer- 
ing Research Council. 


By imposing drift ordering on the standard Braginskii 
magnetohydrodynamic equations, anomalous trans- 


port equations for a plasma in the presence of electro- 
magnetic fluctuations are derived. The structure of 
convective energy fluxes and source terms in the 
energy balance equation is investigated in some detail. 
For low frequency electrostatic turbulence, the energy 
flux has a unique numerical factor 3/2 in its convective 
part. However, for magnetic turbulence, the convective 
energy flux, which is proportional to the particle flux 
induced by magnetic fluctuations, has a numerical 
factor 5/2. The physical meaning of the source terms 
in the energy balance equation is clarified. 


415,311 

N94-13851/8/GAR PC A02/MF A01 
Saskatchewan Univ., Saskatoon. Plasma Physics Lab. 
Semi-Local Kinetic Analysis of the Toroidal ion 
Tem ture Gradient Mode. 

A. Hirose. Jul 92, 10p PPL-130, CTN-93-60792 


In analyzing linear stability of plasma modes, the local 
approximation continues to be a useful method for 
making at least qualitative estimates of growth rates. 
The accuracy of this approximation improves if the 
norms of all differential operators are close to the 
exact values. A semi-local kinetic analysis is presented 
of the growth rate of the toroidal ion temperature gradi- 
ent mode in tokamaks, with differential norms based 
on a simple eigenfunction. The semi-local kinetic dis- 
persion relation is shown to yield growth rates in quan- 
titative as well as qualitative agreement with the rigor- 
ous integral equation formulation. 


415,312 

N94-13852/6/GAR PC A03/MF A01 
Saskatchewan Univ., Saskatoon. Dept. of Physics. 
Anomalous Transport Due to the lon Acoustic In- 
stability in Tokamaks. 

A. Hirose, A. Smolyakov, and O. Ishihara. Jul 92, 16p 
PPL-129, CTN-93-60793 


A hydrodynamic ion acoustic instability in isothermal 
tokamaks is analytically predicted and confirmed by a 
semi-local kinetic dispersion relation. The ion magnetic 
drift efficiently mitigates the ion Landau damping, and 
the marginally stable ion acoustic mode is strongly de- 
stabilized by trapped electron magnetic drift reso- 
nance. The quasilinear electron thermal diffusivity esti- 
mated for the instability is proportional to the 3/2 
power of the electron temperature, divided by the 
product of the poloidal and toroidal magnetic fields. 


415,313 

N94-13853/4/GAR PC A03/MF A01 
Saskatchewan Univ., Saskatoon. Plasma Physics Lab. 
Collisional Effects of Trapped Electrons on the 
Anomalous Particle and Thermal Pinches. 

A. Hirose. May 92, 12p PPL-128, CTN-93-60794 


A small collisionality parameter is shown to be suffi- 
cient to deactivate the anomalous pinch effects of par- 
ticles and/or heat caused by drift-type, low frequency 
electrostatic modes of turbulence in tokamaks. As the 
parameter is increased from zero, deactivation of 
anomalous pinches occurs before instabilities are 
quenched. Therefore, a collisionless assumption re- 
mains qualitatively valid for instabilities themselves, al- 
though transport coefficients are sensitively depend- 
ent on the collisionality parameter. 


415,314 
N94-13854/2/GAR PC A01/MF A01 
California Univ., San Diego, La Jolla. Div. of Physiolo- 


Studies of Collisionless Current Layers. 
Final Technical R , 
K. B. Quest. 19 Jan 93, 2p NAS 1.26:194337, NASA- 
CR-194337 
Contract NAGW-1712 


The purpose of this proposal was to investigate colli- 
sionless current layers using a variety of analytic and 
numerical tools. The first year of the contract was dedi- 
cated to analytical studies, to the porting and adaption 
of codes being used in this study, and to the numerical 
simulation of collisionless current layers. The second 
year entailed the development of multi-dimensional 
hybrid algorithms as well as the re-examination of the 
problem of integro-differential equations that occur in 
the linear stage of plasma instabilities. 


415,315 
N94-13877/3/GAR PC A03/MF A01 
Saskatchewan Univ., Saskatoon. Plasma Physics Lab. 


415,318 


PHYSICS 
Plasma Physics 


MHD Mode Equations in Toroidal Plasmas. 
A. Hirose. Jun 93, 15p PPL-139, CTN-93-60747 


It is shown that the electron density perturbation pro- 
posed by Hirose (1985) maintains the parallel electric 
field associated with ideal toroidal magnetohydrodyna- 
mic modes to order b, the finite ion Larmor radius pa- 
rameter, while the electron density perturbation con- 
ventionally employed makes the parallel electric field 
much larger, on the order of the square root of b. The 
magnetohydrodynamic ballooning mode equation is 
unaffected by the degree of plasma compressibility 
and is given by the form known in the compressible 
limit. The stability boundary of the ballooning mode be- 
comes dependent on the inverse aspect ratio, which 
has a stabilizing influence. 


415,316 


N94-14024/1/GAR PC A02/MF A0i 
Instituto de Pesquisas Espaciais, Sao Jose dos 
Campos (Brazil). 

Stability and Confinement Properties of Smail- 
Aspect-Ratio Tokamak. 

R. M. O. Galvao, and M. Roberto. Nov 92, 9p INPE- 
5463-PRE/1771 


The stability of compact magnetic confinement con- 
figurations with axial symmetry is investigated with re- 
spect to ballooning modes using equilibrium profiles 
characteristic of high-beta discharges produced in 
large tokamaks. It is shown that average beta values 
(Beta factor is approximately 0.10) are readily obtained 
for configurations with a substantial paramagnetic 
effect. The stability to trapped particle modes in the 
collisionless regime can also be achieved by reversal 
of single particle drifts caused by toroidal effects. 


415,317 


N94-14206/4/GAR PC A03/MF A01 
Saskatchewan Univ., Saskatoon. Plasma Physics Lab. 
Anomalous Transport Due to Smali Scale Electro- 
magnetic and Large Scale Electrostatic Modes in 
Tokamaks. 

A. Hirose, and A. |. Smolyakov. Jul 93, 16p PPL-140, 
CTN-93-60858 

Contract DE-FG02-86ER-53218 

Sponsored in Part by Natural Sciences and Engineer- 
ing Research Council. Presented at the Transport, 
Chaos, and Plasma Physics Workshop, Marseille, 
France, 5-9 Jul. 1993. 


Stability of skin-size electromagnetic drift mode and 
long wavelength electrostatic ion acoustic transit 
mode in a low beta collisioniess tokamak discharge 
was investigated in terms of a semi-locai kinetic formu- 
lation in which kinetic resonances and nonlocal bal- 
looning nature are implemented. Both modes are 
driven unstable through electron kinetic resonances 
under realistic discharge conditions. The ion acoustic 
mode persists even when ion temperature approxi- 
mates electron temperature, as ion Landau damping is 
effectively suppressed by the ion magnetic drift provid- 
ed the mode propagates in the electron diamagnetic 
drift. The anomalous electron thermal diffusivities esti- 
mated from the instabilities appear to explain some 
features of transport anomalies, including the radial 
profile of electron thermal diffusivity, particle pinch, 
isotope effect, and Bohm (rather than gyro-Bohm) 
scaling of the diffusivities. 


415,318 


N94-15964/7/GAR PC A03/MF A01 
Institute for Computer Applications in Science and En- 
ineering, Hampton, VA. 

‘oken Symmetry in ideal Magnetohydrodynamic 
Turbulence. 
J. V. Shebalin. Aug 93, 17p NAS 1.15:109017, 
ICASE-93-49, NASA-TM-109017 
Contract RTOP 505-90-52-01 


A numerical study of the long-time evolution of a 
number of cases of inviscid, isotropic, incompressible, 
three-dimensional fluid, and magneto-fluid turbulence 
has been completed. The results confirm that ideal 
magnetohydrodynamic turbulence is non-ergodic if 
there is no external magnetic field present. This is due 
essentially to a canonical symmetry being broken in an 
arbitrary dynamical representation. The broken sym- 
metry manifests itself as a coherent structure, i.e., a 
non-zero time-averaged part of the turbulent magnetic 
field. The coherent structure is observed, in one case, 
to contain about eighteen percent of the total energy. 
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PHYSICS 
Radiofrequency Waves 


Radiofrequency Waves 


415,319 
N94-13720/5/GAR 
Michigan ing by a Gr a 

ale, and J. L. Volakis. Sep 93, 21p NAS 
.. 26:1 , UMA-030601-2-T, NASA-CR-193362 
Contract NAG1-1478 


An analysis of two-dimensional scattering from a 
narrow groove in an impedance piane is presented. 
-_ ‘cove is represented by 

problem reduces to that of scattering from an 
jo soderda strip in an otherwise uniform impedance 
plane. On the basis of this model, appropriate integral 
equations are constructed using a form of the imped- 
ance plane Green’s functions involving rapidly conver- 
gent integrals. The integral equations are solved by in- 
troducing a single basis representation of the equiva- 
lent current on the narrow impedance insert. Both 
transverse electric (TE) and transverse magnetic (TM) 
polarizations are amg The resulting solution is vali- 
dated by with results from the standard 
boundary integral method (BIM) and a high frequency 
solution. It is found that the presented solution for 
narrow impedance inserts can be used in conjunction 
with the high frequency solution for the characteriza- 
tion of impedance inserts of any given width. 


PC A03/MF A01 


415,320 


N94-15155/2/GAR PC A05/MF A02 


Say ee fuer Luft- und Raumfahrt, 
). Abt. Hochfrequenztech- 


flections (Fi irchhoff- ximation)). 

M. Kleintz. 14 Nov 92, 99p DLR-FB-92-35, ETN-93- 
94620 

Text in German. original Contains Color Illustrations. 


Multipath propagation of an airport secondary radar is 
analyzed by means of a theoretical model for reflection 
po. diffraction. A lossy dielectric rectangular plate 
placed perpendicular to the flat ground was chosen for 
modeling a reflecting building facade. Diffraction dia- 
gram was calculated with the Fresnel-Kirchhoff ap- 
proximation. The geometry factor of the reflection 
oe oe eee See ae Se 
around the virtual mirror reflection point, so 
that two Fresnel integrals with simple coefficients were 
obtained. The following possible ground reflections 
were discussed: reflection of the electr 
wave on the ground only, single reflection at the 
ing face, and dette eahechtn th qreund and wing 
facade. Interference of direct and ground reflected 
fields, reflection and diffraction from an isolated rec- 
tangular plate (azimuth and elevation ams) and 
influence of reflections from a flat surr ing ground 
were calculated. 


Solid State Physics 


415,321 

AD-A272 715/4/GAR PC A03/MF A01 

North Carolina State Univ. at Raleigh. Dept. of Materi- 

als Science and Engineering, 

Growth, Characterization and Device Development 
Diamond Films. 

Quarterly technical rept. 1 Jul-30 Sep 93. 

pe Davis, J. T. Glass, and R. J. Nemanich. Sep 93, 

Contract N00014-93-1-0437 

For the heteroepitaxial deposition of diamond films, 

material selection criteria have been used to choose 

the closely lattice parameter matched substrate of Cu 


subsequent candidate interlayer materials of 
Ni, Si and Ti, the latter of which hoid for both 
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of the Cu. Current-voltage measurements and 
PS at 293 K revealed rectifying characteristics and a 
ad Bas pee Blige ely. In research re- 
garding the negative electron affinity of the 2x1 dia- 
— (100) surface, theoretical calculations indicate 
that it is ae with a monohydride terminated 
pon Hake Diamond, Nucleation, Heteroepitaxial growth, 
Cu substrates, Pseudomorphic interlayers, Cu rectify- 
ing contacts, Atomic force microscopy, Negative elec- 
tron affinity, Monohydride terminated surface. 


growth 
U 


415,922 
AD-A272 830/1/GAR PC A03/MF A01 


Corp., Bedford, MA. 
Diamond 


Crystal Thin Films. 
Pr rept. 28 Jul 92-28 Jul 93. 
. Kirkpatrick. Oct 93, 32p 
Contract NO0014-92-C-0172 


The objective of this program is to employ variations of 
high temperature ion implantation-outdiffusion 
essing to promote heteroepitaxial nucleation o dia- 
mond on a foreign substrate. The program has in- 
volved development of ion implantation apparatus with 
specialized capabilities. The apparatus has been uti- 
lized to investigate effects produced by a range of 
carbon implantation into copper process variations. Ef- 
fects of other ions such as hydrogen, oxygen and fluo- 
rine in addition to carbon have been investigated. Dia- 
mond, Copper, Carbon, lon implantation, Nucieation. 


PC A03/MF A01 

Ohio State Univ. Research Foundation, Columbus. 
Realistic theories of heavy electron and other 

correlated materials. 
Progress rept. 
1993, 11p /ER/45326-T3 
Contract FG02-87ER45326 
Sponsored by Department of Energy, Washington, DC. 


Research on the following topics is summarized: non- 
perturbative treatments of multi-channel Kondo 
models, non-perturbative treatments of multi-band 
models for the quadrupolar fluctuation model of the cu- 
prates, extension of the two-channel Kondo model to 
other materials and treatment of the infinite-dimen- 
sional Hubbard model within the Non-crossing approxi- 
mation. Data on the specific heat of Y(sub 0.8)U(sub 
0.2)Pd(sub 3) and the c-axis susceptibility and specific 
heat of U in ThRu(sub 2)Si are shown. 5 figs., 84 refs. 


415,324 

DE93017117/GAR PC A03/MF AO1 
National Renewable Energy Lab., Golden, CO. 
Research on defects transport in amorphous- 
silicon-based semiconductors. Annual subcon- 
tract —- 20 February 1992--19 February 1993. 
Progress rept. 

E. A. Schiff, Q. Gu, and Q. Wang. Aug 93, 14p 
NREL/TP-451-5651 

Contract ACO2-83CH10093 

Sponsored by Department of Energy, Washington, DC. 


This report describes Phase 2 progress in two areas: 
(1) electron drift and conduction band tails in a-Si(sub 
1(minus)x)Ge(sub x):H and a-Si(sub 1(minus)x)C(sub 
x):H alloys, and (2) optical bias effects on electron 
trapping and emission in a-Si:H. The authors complet- 
ed a comprehensive study of electron drift in a-Si(sub 
1(minus)x)Ge(sub x):H alloys, including correlations of 
the drift parameters with (open quotes)blue(close 
quotes) fill factor measurements and open-circuit vol- 
tages in solar cells. They began a study of electron and 
hole drift in a-Si(sub 1(minus)x)C(sub x):H, but, at 
present, they have only confirmed that C alloying de- 

grades the electron drift mobility in a-Si(sub 
¥(minus)x)C(sub x):H. They completed a study of opti- 
cal bias effects on transient photocharge measure- 
ments in a-Si:H, which clarified that optical bias effects 
found in earlier photocurrent transient measurements 
occur because deep trapping is suppressed by optical 
bias. (ERA citation 18:032687) 


415,325 
DE93018269/GAR PC A01/MF A01 
Florida State Univ., Tallahassee. Supercomputer Com- 
Study tt J a glasses via multicanoni- 
+? 
cal ensemble. 


T. Celik, U. H. E. and B. Berg. Mar 93, 

4p CONF-9302137- 1, FSU-SCRI- 93-31 

Contracts FG05-87ER40319, FC05-85ER25000 
Annual workshop on recent developments i in computer 
simulation studies in condensed matter physics (6th), 


Athens, GA (United States), 22-26 Feb 1993. Spon- 
sored by Department of Energy, Washington, DC. 


The authors performed numerical simulations of 2D 
and 3D Edwards-Anderson spin glass models by using 
the recently developed multicanonical ensemble. The 
ergodicity times increase with the lattice size approxi- 
mately as V(sup 3). The energy, entropy and other 
physical quantities are easily calculable at all tempera- 
tures from a single simulation. Their finite size scalings 
and the zero temperature limits are also explored. 
(ERA citation 18:034455) 


415,326 

DE93018943/GAR 

EG and G Idaho, Inc., idaho Fails. 
Superconducting property measurements in tape 


geometry. 

K. L. Telschow. 1993, 8p EGG-M-93181, CONF- 
9305134-2 

Contract ACO7-761D01570 

Symposium on energy engineering sciences (11th), Ar- 
gonne, IL (United States), 3-5 May 1993. Sponsored 
by Department of Energy, Washington, DC. 


Fabrication of the new high (Tc) superconductor mate- 
rials into useable long-length wires or tapes has 
— difficult, often resulting in low critical currents. 

he ability to measure critical currents in high (Tc) su- 
perconducting tapes on a local scale can be valuable 
for assessing the microstructure resulting from the fab- 
rication process. This paper describes the results of 
research on using induced currents from a small non- 
contacting electromagnetic probe to determine the 
critical current density in high (Tc) tapes on a local 
scale. The technique forces full-field penetration into 
the tape locally and infers the local critical current den- 
sity from the “critical state” model for flux penetration. 
Difficulties encountered with the tape geometry and 
demagnetization effects are overcome by an analysis 
procedure that provides comparative measurement of 
the critical current density with the contacting DC 
transport probe method. Results for several tapes with 
different critical currents are discussed. 


PC A02/MF A01 


415,327 
DE93018995/GAR PC A02/MF A01 
Argonne National Lab.., IL. 

t lineshape of the anharmonic 
A(sub 1)(TO) in PbTiO(sub 3). 
C. M. Foster, 2. Li, M. Grimsditch, S. K. Chan, and V. 
G. Karpov. Jul 93, 7p ANL/MSD/CP-78121, CONF- 
930852-1 
Contract W-31109-ENG-38 
International meeting on ferroelectricity (8th), Gaith- 
ersburg, MD (United States), 8-13 Aug 1993. Spon- 
sored by Department of Energy, Washington, DC. 


Detailed Raman studies of the optical phonons in 
single-crystal PbTiO(sub 3) indicate that the frequen- 
cies and symmetry assignments in the literature must 
be revised. In this study, all (rvec k)(approx equal)0O op- 
tical phonon modes are directly observed and are 
shown to rigorously obey Raman selection rules. The 
angular dependence of the phonon frequencies indi- 
cates that the energy of the lowest frequency A(sub 
1)(TO) mode, which exhibits an anomalous anhar- 
monisity-induced lineshape, is higher than the energy 
of the lowest frequency E(LO) mode at 300(degree)K. 


415,328 
DE93019009/GAR PC A02/MF A01 
Argonne National Lab., IL. 

Neutron and PIMC determination of the itudi- 
nal momentum distribution of HCP, BCC and 


normal liquid (sup 4 
R. C. Blasdell, D. M. ley, and R. O. Simmons. 
Jul 93, 6p ANL/XFD/CP-80438, CONF-9209267-5 
Contracts W-31109-ENG-38, FG02-91ER45439 

more conference on charge, spin and momentum 
densities (10th), Konstanz (Germany), 1-7 Sep 1992. 
Sponsored by Department of Energy, Washington, DC. 


Deep inelastic neutron scattering has been used to 
measure the neutron Compton profile (NCP) of a 
series of condensed (sup 4)He samples at densities 
from 28.8 atoms/nm(sup 3) (essentially the minimum 
possible density in the solid phase) up to 39.8 atoms/ 
nm(sup 3) using a chopper spectrometer at the Ar- 
Bours National Laboratory Intense Pulsed Neutron 
ce. At the lowest density, the NCP was measured 

an isochore through the hcp, bec, and normal 

i id phases. Avera age atomic kinetic energies are ex- 
tracted from each of the data sets and are compared 





to both published and new path integral Monte-Carlo 
(PIMC) calculations as well as other theoretical predic- 
tions. In this preliminary analysis of the data, account is 
taken of the effects of instrumental resolution, multiple 
scattering, and final-state interactions. Both our meas- 
urements and the PIMC theory show that there are 
only small differences in the kinetic energy and longitu- 
dinal momentum distribution of isochoric helium sam- 
ples, regardless of their phase or crystal structure. 


415,329 


DE93019010/GAR PC A03/MF A01 
Argonne National Lab., IL. 

Neutral copper cluster sputt yields: Ne(sup 
+), Ar(sup +) and Xe(sup +) bombardment. 

S. R. Coon, W. F. Calaway, and M. J. Pellin. 1993, 
15p ANL/GHM/GP-80470- ‘CONF-930712-3 

Contract W-31109-ENG-38 

ICACS: 15. international conference on atomic colli- 
sion in solids, London (Canada), 26-30 Jul 1993. Spon- 
sored by Department of Energy, Washington, DC. 


The sputtering of neutral metal clusters was investigat- 
ed by measuring relative sputtering yields of copper 
clusters ejected from polycrystalline copper under 3.9 
keV bombardment by Ne(sup +), Ar(sup +) and 
Xe(sup +) ions at normal incidence. Yields of clusters 
from Ne(sup +) bombardment were lower than those 
from Ar(sup +) bombardment, were lower than from 
Xe(sup +) bombardment. Sputtering yield ratios 
Ne(sup +)/Ar(sup +) and Xe(sup +)/Ar(sup +) were 
0.56 and 1.08. Size distribution of sputtered clusters 
can be fit by a power law dependence with exponents 
of (minus)8.1, (minus)8.2 and (minus)6.2 for Ne(sup 
+), Ar(sup +) and Xe(sup +), respectively. The simi- 
larity of the exponents of the Ne(sup +) and Ar(sup +) 
power law fits indicates that the sputtering yields for 
these two primary ions are similar while that for Xe(sup 
+) is substantially ss, in contrast to the sputtering 
yield ratio data. The difference between the two meas- 
urements can be explained by assuming a systematic 
uncertainty in the sputtering yield ratio measurements 
that makes the measured ratios lower than the true 
values. Assuming a value at the — end of the experi- 
mental Ne(sup +) sputtering yield range, the expo- 
nents of the power law fits exhibit a linear dependence 
on the total sputtering yield. 


415,330 


DE93019073/GAR PC A02/MF A01 
Sandia National Labs., Albuquerque, NM. 

Binding of copper to nanocavity surfaces in sili- 
con. 

S. M. Myers, D. M. Follstaedt, and D. M. Bishop. 
1993, 10p SAND-93-0244C, CONF-9307124-1 
Contract ACO4-76DP00789 

International conference on defects in semiconductors 
(17th), Gmunden (Austria), 18-23 Jul 1993. Sponsored 
by Department of Energy, Washington, DC. 


We demonstrate that nanometer-scale voids within Si, 
formed by He ion implantation and annealing, trap Cu 
atoms with a binding energy of 2.2 (plus minus) 0.2 eV 
relative to solution. This trapping saturates at a level 
consistent with monolayer coverage of the cavi 
walls, and it is ascribed to the reaction of Cu with 
dangling bonds on the internal surfaces. Our experi- 
ments also confirm the previously reported solution 
enthalpy of Cu in /Si relative to precipitated Cu(sub 
3)Si, 1.7 eV, so that the binding at cavity traps is 
stronger. It is proposed that nanocavities may provide 
superior gettering of metallic impurities in Si. 


415,331 


DE93019104/GAR PC A03/MF A01 
Oak Ridge National Lab., TN. 
Atom probe field ion microscopy and related 
on A bibliography 1991. 

F. Russell, and M. K. Miller. Jan 93, 42p ORNL/ 
TM. 12223 
Contract ACO5-840R21400 
Sponsored by Department of Energy, Washington, DC. 


This report contains a ye for 1991 on the fol- 
lowing topics: Atom probe field ion microscopy; field 
desorption mass spectrometry; field emission; field ion 
microscopy; and field emission theory. 


415,332 


DE93019209/GAR PC A06/MF A02 
Lawrence Livermore National Lab., CA. 


Institute of Geophysics and Physics, 
1992. Annual report, October 1, 1991 

30, 1992. 

Progress rep 

F. J. dmg and C. M. Budwine. 14 Jun 93, 117p 
UCRL-53809-92 

Contract W-7405-ENG-48 

Sponsored by Department of Energy, Washington, DC. 


This report contains brief discussions on topics in the 
following areas: High-pressure sciences; astrophysics; 
and geosciences. 


415,333 
DE93019240/GAR PC A03/MF A01 
Lawrence Berkeley Lab., CA. 

Diffraction and holography of photoelectrons and 
fluorescent x-rays. 

C. S. Fadley. Apr 93, 19p LBL-34374, CONF-930405- 


36 

Contract ACO3-76SF00098 

Spring meeting of the Materials Research Society, San 
Francisco, CA (United States), 12-16 Apr 1993. Spon- 
sored by Department of Energy, Washington, DC. 


Photoelectron diffraction is by now a powerful tech- 
nique for studying surface structures, with special ca- 
pabilities for resolving chemical and magnetic states of 
atoms and deriving direct structural information from 
both forward scattering and backscattering. Fitting ex- 
periment to theory can lead to structural accuracies in 
the 0.03 (Angstrom) range. Holographic inversions of 
such diffraction data also show considerable promise 
for deriving local three-dimensional structures around 
a given emitter with accuracies of 0.2--0.3 (Angstrom). 
Resolving the photoelectron spin in some way and 
using circularly polarized radiation for excitation pro- 
vide added dimensions for the study of magnetic sys- 
tems and chiral experimental geometries. Synchrotron 
radiation with the highest brightness and energy reso- 
lution, as well as variable polarization, is crucial to the 
full exploitation of these techniques. X-ray fluores- 
cence holography also has promise for structural stud- 
ies, but will require intense excitation sources and mul- 
tichannel detection to be feasible. 


415,334 
DE93019503/GAR PC A01/MF A01 
Argonne National Lab., IL. 

Crossover from BCS to Bose superconductivity: A 
functional integral er 

M. Randeria, C. A. R. de Melo, and J. R. 
Engelbrecht. Apr 93, 3p ANL/MSD/CP-79538, 
CONF-930801-8 

Contract W-31109-ENG-38 

Conference of the International Union of Pure and Ap- 
plied Physics on low temperature physics (LT 20), 
Eugene, OR (United States), 1-11 Aug 1993. Spon- 
sored by Department of Energy, Washington, DC. 


We use a functional integral formulation to study the 
crossover from cooperative Cooper pairing to the for- 
mation and condensation of tightly bound pairs in a 3D 
continuum model of fermions with attractive interac- 
tions. The inadequacy of a saddle point approximation 
with increasing coupling is pointed out, and the impor- 
tance of temporal (quantum) fluctuations for normal 
state properties at intermediate and strong coupling is 
emphasized. In addition to recovering the Nozieres- 
Schmitt-Pink interpolation scheme for T(sub c), and 
the Leggett variational results for T = 0, we also 
present results for evolution of the time-dependent 
Ginzburg-Landau equation and collective mode spec- 
trum as a function of the coupling. 


415,335 
DE93019504/GAR PC A03/MF A01 
Argonne National Lab., IL. 

Numerical experiments on the Ginzburg-Landau 


equations. 

M. K. Kwong. 1992, 13p ANL/MCS/CP-80513, 
CONF-920817-1 

Contract W-31109-ENG-38 

World congress of nonlinear analysts, Melbourne, FL 
(United States), 19-26 Aug 1992. Sponsored by De- 
partment of Energy, Washington, DC. 


We report on some numerical experiments done on 
the Ginzburg-Landau equations of the theory of super- 
conductivity. The equations under boundary 
conditions are solved numerically by using a nonstand- 
ard discretization and the sweeping algorithm. The 
programs, written in Matlab and Fortran, work in an 
interactive mode and include graphics display. 


415,339 


PHYSICS 
Solid State Physics 


415,336 
DE93019544/GAR 
Argonne National Lab.., IL. 
Dimensional crossover in the torque in a layered 


PC A01/MF A01 


superconductor. 

R. A. Klemm. Apr 93, 3p ANL/MSD/CP-79555, 
CONF-930801-11 

Contract W-31109-ENG-38 

Conference of the International Union of Pure and Ap- 
plied Physics on low temperature physics (LT 20), 
Eugene, OR (United States), 1-11 Aug 1993. Spon- 
sored by Department of Energy, Washington, DC. 


The procedure of Bulaevski(breve char i), Ledvij, and 
Kogan for evaluating the line energy of single, straight 
vortex in the Lawrence-Doniach model in the linear- 
ized phase-only approximation is modified to take ac- 
curate account of the vortex core cross-sections. Di- 
mensional crossover effects are found to be pro- 
nounced, with oscillations in the regular dependence 
of the torque for (theta) (approx equal) (pi)/2 and T 
(approx) T* < (Tc). 


415,337 

DE93019847/GAR PC A02/MF A01 
Brookhaven National Lab., Upton, NY. 

Ab initio Monte Carlo study of low energy positron 
and electron implantation in elemental metals and 
multilayers. 

V. J. Ghosh, M. McKeown, D. O. Welch, and K. G. 
Lynn. 1993, 7p BNL-48823, CONF-930712-4 
Contract ACO2-76CH00016 

ICACS: 15. international conference on atomic colli- 
sion in solids, London (Canada), 26-30 Jul 1993. Spon- 
sored by Department of Energy, Washington, DC. 


A Monte Carlo code developed at Brookhaven to study 
positron and electron implantation in solids will be dis- 
cussed. This code models the trajectories of a large 
number of positrons or electrons as they move through 
the material and uses this information to calculate 
stopping profiles, backscattered fractions and trans- 
mitted fractions. The particle-atom interactions are in- 
corporated via elastic and inelastic scattering cross- 
sections. The incident particle energies vary from 1 to 
10 keV and the simulation stops when the particle 
energy down to 25 eV or if the icle is backs- 
cattered. Main results of our Monte simulations 
of the mean implantation depth and implantation pro- 
files for both semi-infinite metallic elements and multi- 
layers will be discussed. 


415,338 

DE93040135/GAR 

Los Alamos National Lab., NM. 
Non-fermi-liquid and multichannel Kondo phenom- 
ena in Y(1-x)U(x)Pd3 and related alloys. 

C. L. Seaman, and M. B. Maple. 1993, 19p LA-UR- 
93-3025, CONF-930865-6 

Contracts W-7405-ENG-36, FG03-86ER45230 
international conference on strongly correlated elec- 
tron systems, La Jolla, CA (United States), 16-19 Aug 
a” eccnen by Department of Energy, Washing- 
ton, DC. 


A brief review of experimentai results which reveal 
non-Fermi-liquid behavior in the low temperature prop- 
erties of the M(sub 1-x)U(sub x)Pd(sub 3) (M = rare 
earth or Th) Kondo alloy system is presented. Meas- 
urements of lattice parameters, electrical resistivity, 
— susceptibility, low temperature specific heat, 

magnetic neutron ey | are compared to pre- 
dictions of the multichannel Kondo model, and are 
generally consistent with a two-channel spin-1/2 qua- 
drupoler Kondo effect. Possible deviations from the 
model due to crystalline electric field effects, interionic 
interactions, disorder, and Fermi-level tuning aspects 
are discussed. 


PC A03/MF A01 


415,339 
DE93040482/GAR PC A03/MF A01 
Oak Ri National Lab., TN. 

of iterative methods for a model cou- 
pled system of elliptic equations. 
J. M. Donato. Aug 93, 15p Sp ORNL/TM- 12447 
Contract ACO5-840R21400 
Sponsored by Department of Energy, Washington, DC. 


Many interesting areas of current industry work deal 
with non-linear coupled systems of partial differential 
equations. We examine iterative methods for the solu- 
tion of a model two-dimensional coupled system 
based on a linearized form of the two carrier drift-diffu- 
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sion equations from semiconductor modeling. Discre- 
tizing this model system yields a large non-symmetric 
i inite sparse matrix. To solve the model system 
various point and block methods, including the hybrid 
iterative method Alternate Block Factorization (ABF), 
are applied. We also employ GMRES with various pre- 
conditioners, including biock and point incomplete LU 
(ILU) factorizations. The performance of these meth- 
ods is compared. It is seen that the preferred ordering 
of the grid variables and the choice of iterative method 
are dependent upon the magnitudes of the coupling 
parameters. For this model, ABF is the most robust of 
the non-accelerated iterative methods. Among the 
preconditioners employed with GMRES, the blocked 
“by = point” version of both the ILU and MILU pre- 
Ss are the most robust and the most time 
efficient over the wide range of parameter values 
tested. This information may aid in the choice of itera- 
tive methods and preconditioners for solving more 
complicated, yet analogous, coupled systems. 


415,340 


N94-13732/0/GAR PC A11/MF A03 
National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 


Center. 
Spacelab J Experiment Descriptions. 
T. Y. Miller. Aug 93, 246p NAS 1.15:4517, NASA- 


TM-4517 


No abstract available. 


415,341 


N94-13733/8/GAR 
(Order as N94-13732/0/GAR, PC A11/MF 
A03) 
Nippon Telegraph and Telephone Public Corp., Tokyo 
(Japan). Basic Research Labs. 
Growth E. of Narrow Band-Gap Semicon- 
ductor e Single Crystals in Space (M-1). 
T. Yamada. Aug 93, 5p 
In NASA. Marshall Space Flight Center, Spacelab J 
Experiment Descriptions p 3-7. 


An experiment on crystal growth of Pb(1-x)Sn(x)Te in 
microgravity is planned. This material is an alloy of the 
compound semiconductors PbTe and SnTe. It is a 
promising material for infrared diode lasers and detec- 
tors in the wavelength region between 6 and 30 
micron. Since the electrical properties of Pb(1- 
x)Sn(x)Te depend greatly on the Pb/Sn ratio and crys- 
talline defects as well as impurity concentration, homo- 
geneous, defect-free, high-quality crystals are antici- 
pated. Although many growth methods, such as the 
pulling method, the Bridgman method, the vapor 
gr method, etc., have applied to the growth 
of Pb(1-x)Sn(x)Te, large, iS, low-defect- 
density crystals have not yet been grown on Earth. The 
unsuccessful results were caused ancy-driven 
convection in the fluids induced by the specific gravity 
difference between heated and cooled fluids on Earth. 
A crystal is grown by cooling the melt from one end of 
the ampoule. In crystal growth from the melt, about 30 
percent of the SnTe in the melt is rejected at the solid- 
liquid interface during solidification. On Earth, the re- 
jected SnTe is completely mixed with the remaining 
melt by convection in the melt. Therefore, SnTe con- 
centration in the melt, and accordingly in the crystal, 
increases as the crystal grows. In the microgravity en- 
vironment, buoyancy-driven convection is eng 
because the specific = ae difference is negligible. In 
that case, the rejected SnTe remains at the solid-liquid 
interface and its concentration increases only at the 
interface. If the growth rate is higher than the PbTe- 
SnTe interdiffusion rate, the amount of SnTe which dif- 
fuses from the interface into the melt increases as 
SnTe piles up at the interface, and finally it balances 
the amount of rejected SnTe during solidification, re- 
sulting in steady-state SnTe transportation at the inter- 
face. By using this principle, compositionally homoge- 
neous crystals can be grown. Furthermore, low-defect- 
density crystals will be grown in microgravity, because 
convection causes crystalline defects by mising hot 
and cold fluids and generating temperature fluctua- 
tions in them. 


415,342 
N94-13734/6/GAR 
(Order as N94-13732/0/GAR, PC A11/MF 
A03) 
Institute of Physical and Chemical Research, Wako 
(Japan). 
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Growth of PbSnEe Single Crystal by Traveling- 
Zone Method in Low Gravity (M-2). 

Y. Segawa. Aug 93, 5p 

In NASA. Marshall Space Flight Center, Spacelab J 
Experiment Descriptions p 9-1 


The single-crystal lead tin telluride (PbSnTe) semicon- 
ductor is most promising as a laser radiation element 
and infrared detecting element in the far infrared 
region. However, it is very difficult to grow a large 
single crystal with a is Composition on 
Earth because the elements have a very strong tend- 
ency to separate from each other in the molten phase 
due to differences in their specific gravities and melting 
points. The purpose of the experiment is to grow a 
single crystal of PbSnTe by a traveling zone method in 
microgravity, and to study the spatial fluctuation of the 
composition and the electrical properties of the crystal. 


415,343 
N94-13735/3/GAR 

(Order as N94-13732/0/GAR, PC A11/MF 

A03) 

National Research Inst. for Metals, Tokyo (Japan). 
Growth of or Compound Crys- 
tal InSb by Floating Zone Method (M-3). 
I. Nakatare Aug 93, 5p 
In NASA. Marshall jae Flight Center, Spacelab J 
Experiment Descriptions p 15-19. 


Floating zone methods have potential applications in 
growing single high-quality lor crystals. In 
this method, melts can be sustained without contain- 
ers and, therefore, are free from contamination from 
the containers. The main objective of this project is to 
use the Image Furnace to study a large diameter, (20 
mm) single crystal of InSb under microgravity condi- 
tions. The behavior of the liquid column is recorded on 
the VTR tapes and is compared with what is expected 
theoretically. The single crystal grown in space is char- 
acterized by comparing it with single crystals grown on 
the ground with respect to crystallographic and elec- 
tronic properties. The goal of this project is to confirm 
the effects of the microgravity on the single crystals. 


415,344 
N94-13745/2/GAR 

(Order as N94-13732/0/GAR, PC A11/MF 

A03) 

Osaka Univ., Toyonaka (Japan). 
Fabrication of Si-As-Te bee | Amorphous Semi- 
conductor in the Microgravity Environment (M-13). 
Y. Hamakawa. Aug 93, 4p 
In NASA. Marshal W Space Flight Center, Spacelab J 
Experiment Descriptions p 75-78. 


Ternary chalcogenide Si-As-Te system is an interest- 
ing semiconductor from the aspect of both basic phys- 
ics and technological ications. Since a Si-As-Te 
system consists of a IV-Ill-Ii hedral bonding network, it 
has a very large glass forming region with a wide physi- 
cal constant controllability. For example, its energy 
gap can be controlled in a range from 0.6 eV to 2.5 eV, 
which corresponds to the classical semiconductor Ge 
(0.66 eV), Si (1.10 eV), GaAs (1.43 eV), and GaP (2.25 
eV). This fact indicates that it would be a suitable 
system to investigate the compositional dependence 
of the atomic and electronic properties in the random 
network of solids. In spite of these significant advan- 
tages in the Si-As-Te amorphous system, a big barrier 
impending the wide utilization of this material is the 

difficulty encountered in the material preparation 
which results from large differences in the weight den- 
sity, meiting point, and vapor pressure of individual ele- 
ments used for the alloying composition. The objective 
of the FMPT/M13 experiment is to fabricate homoge- 
neous multi-component amorphous semiconductors in 
the microgravity environment of space, and to make a 
series of comparative characterizations of the amor- 
phous structures and their basic physical constants on 
the materials prepared both in space and in normal ter- 
restrial gravity. 


415,345 
N94-13754/4/GAR 
(Order as N94-13732/0/GAR, PC nw 
3) 
Sumitomo Electric Industries Ltd., Osaka (Japan). 
Crystal Growth of Compound Semiconductors in a 
Low-Gravity Environment (InGaAs Crystals) (M- 


22). 
M. Tatsumi. 93, 4p 
In NASA. M. li Space Flight Center, Spacelab J 


Experiment Descriptions p 117-120. 


Compound semiconductor crystals, such as gallium ar- 
senide and indium phosphide crystals, have many in- 
teresting properties that silicon crystals lack, and they 
are expected to be used as materials for optic and/or 
electro-optic integrated devices. Generally speaking, 
alloy semiconductors, which consist of more than 
three elements, demonstrate new functions. For ex- 
ample, values of important parameters, such as lattice 
constant and emission wavelength, can be chosen in- 
dependently. However, as it is easy for macroscopic 
and/or microscopic fluctuations of composition to 
occur in alloy semiconductor crystals, it is difficult to 
obtain crystals having homogeneous properties. Mac- 
roscopic change of composition in a crystal is caused 
by the segregation phenomenon. This phenomenon is 
due to a continuous change in the concentration of 
constituent elements at the solid-liquid interfacing 
during solidification. On Earth, attempts were made to 
obtain a crystal with homogeneous composition by 
maintaining a constant melt composition near the 
solid-liquid interface, through suppression of the con- 
vection flow of the meit by applying a magnetic field. 
However, the attempt was not completely successful. 
Convective flow does not occur in microgravity be- 
cause the gravity in space is from four to six orders of 
magnitude less than that on Earth. In such a case, 
mass transfer in the melt is dominated by the diffusion 
phenomenon. So, if crystal growth is carried out at a 
rate that is higher than the rate of mass transfer due to 
this phenomenon, it is expected that crystals having a 
homogeneous composition will be obtained. In addi- 
tion, it is also possible that microscopic composition 
fluctuations (striation) may disappear because micro- 
scopic fluctuations diminish in the absence of convec- 
tion. We are going to grow a bulk-indium gallium arse- 
nide (InGaAs) crystal using the gradient heating fur- 
nace (GHF) in the first material processing test 
(FMPT). The structure of the sample is shown where 
InGaAs polycrystals in a crucible are doubly sealed in 
two quartz tubes for safety. The GHF consists of two 
zones, namely, high temperature and low temperature 
zones, which results in a large temperature gradient at 
the interface. Crystal growth is performed by moving 
the furnace (i.e. the temperature profile) from the left to 
right at a definite rate. Thus, we will grow crystals both 
on Earth and in space under the same conditions. As 
previously described, it is possible to obtain good qual- 
ity crystals which are homogeneous in composition 
both macroscopically and microscopically due to the 
lack of convection in space. We are planning to study 
the effects of convection on crystal growth from a melt 
by comparing and characterizing the properties of 
crystals grown on Earth with those grown in space. 


415,346 

N94-13938/3/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 

Optimization of the Processing Parameters of High 
Temperature Superconducting ss-Ceramics: 
Center Director's Discretionary Fund Final Report. 
E. C. Ethridge, and W. F. Kaukler. Sep 93, 24p NAS 
1.15:108421, NASA-TM-108421 


A number of promising glass forming compositions of 
high Tc superconducting Ba-Sr-Ca-Cu-O (BSCCO) 
materials were evaluated for their glass-ceramic crys- 
tallization ability. The BSCCO ceramics belonging to 
the class of superconductors in the Ba-Sr-Ca-Cu-O 
system were the focus of this study. By first forming 
the superconducting material as a glass, subsequent 
devitrification into the crystalline (glass-ceramic) su- 
perconductor can be performed by thermal processing 
of the glass preform body. Glass formability and phase 
formation were determined by a variety of methods in 
another related study. This study focused on the nu- 
cleation and crystallization of the materials. Thermal 
analysis during rapid cooling aids in the evaluation of 
nucleation and crystallization behavior. Melt viscosity 
is used to predict glass formation ability. 


415,347 
N94-14010/0/GAR PC A05/MF A01 
Norwegian Defence Research Establishment, Kjeller. 


nha rng of Multiple Quan- 
r Applications to In- 


P. Helgsen. 23 Oct 92, 77p FFI-92/7012, ETN-93- 
93972 


The subband nature of semiconductor Multiple Quan- 
tum Wells (MQW’s) using photoconductance spec- 





troscopy, optical absorption, and tunneling experi- 
ments combined with model calculations, is reported. 
The aim was to study and fabricate intersubband infra- 
red detectors. Interband protoconductivity experi- 
ments on InGaAsP/InP MQW’s led to a better under- 
standing of the photoconductivity processes and to a 
very precise determination of the band offsets in this 
material system. The sequential pone is one of the 
major noise sources for well doped GaAs/AlGaAs 
MQW intersubband infrared detectors. The observed 
1-5 characteristics of a MQW structure are described 
by _— the nonresonant tunneling properly into ac- 
count. The design, fabrication, modeling, and charac- 
terization are described for both a bound-to-bound 
state and a bound-to-continuum state GaAs/AlGaAs 
intersubband detector. The intersubband absorption 
process is, in addition, examined separately with em- 
phasis on the dependence of the integrated absorp- 
tion and the linewidth on quantum well design param- 
eters. The performances of GaAs/AlGaAs intersub- 
band detectors and HgCdTe detectors are reviewed. 
Intersubband detectors are shown to be very promis- 
ing with detection levels approaching those of state of 
the art HgCdTe detectors. 


415,348 
N94-14193/4/GAR PC A10/MF A03 
Office Sry = d’Etudes et de Recherches Aerospa- 
tiales, Paris (France). 

ysiques et Structurales d’Une Resist- 
ance Thermique en Zircone Yitriee Obtenue Par 
po al Cathodique (Ph and Structural 
Properties of a ered Zirconia-Yttria Layer 
Used as a Thermal Resistance). 
Ph.D. Thesis. 
M. Clery. Oct 92, 208p ONERA-NT-1992-10, ETN- 
93-93969 
Text in French. original Contains Color Illustrations. 


A ZrO2-7 wt % Y203 thin sputtered film is studied. The 
film is developed for use as the thermal resistance in a 
thermal fluxmeter. Microstructural characteristics are 
studied as a function of deposition parameters. The 
substrate temperature and bias during deposition are 
shown to have an influence on , Micros- 
tructure, crystalline structure and lattice parameters, 
texture, stresses and microstresses. The objectives 
are to obtain zirconia-yttria layers with smallest possi- 
bie thermal conductivity, high electrical resistivity, and 
on mechanical properties when subjected to ther- 
mal aging. 


415,349 

N94-14409/4/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Room Temperature pep meng & of YBa2Cu30(7- 
x) Superconductors in Varying Relative Humidity 
Environments. 

M. W. Hooker, S. A. Wise, |. A. Carlberg, R. M. 
Stephens, and R. T. Simchick. Sep 93, 14p NAS 
1.60:3368, L-17203, NASA-TP-3368 

Contract RTOP 142-20-14-02 


An aging study was performed to determine the stabili- 
ty of YBa2Cu30(7-x) ceramics in humid environments 
at 20 C. In this study, fired ceramic specimens were 
exposed to humidity levels ranging from 30.5 to 100 
percent for 2-, 4-, and 6-week time intervals. After stor- 
age under these conditions, the imens were char- 
acterized by X-ray diffraction (XRD), scanning electron 
microscopy (SEM), and electrical resistance measure- 
ments. At every storage condition evaluated, the fired 
ceramics were found to interact with H2O present in 
the surrounding environment, resulting in the decom- 
position of the YBa2Cu30(7-x) phase. XRD data 
showed that BaCO3, CuO, and Y2BaCuO5 were 
present after aging and that the peak intensities of 
these impurity phases increased both with increasing 
humidity level and with increasing time of exposure. 
Additionally, SEM a of the ceramic microstruc- 
tures after aging revealed the development of needie- 
like crystallites along the surface of the test specimens 
after aging. Furthermore, the superconducting transi- 
tion temperature T(sub c) was found to decrease both 
with a humidity level and with re ee time 
of exposure. All the specimens aged at 30.5. 

81 percent relative humidity exhibited avennadin 
transitions above 80 K, although these values were re- 
duced by the exposure to the test conditions. Con- 
versely, the specimens stored in direct contact with 
water (100 percent relative humidity) exhibited no su- 
perconducting transitions. 


415,350 
N94-14447/4/GAR PC A03/MF A01 


MetroLaser, Irvine, CA. 
Two Color Holographic Interferometry for Micro- 


gravity tT 

echnical eport No. 5, 1 Apr. - 1 Oct. 1993. 

J. D. Trolinger. Oct 93, 19p NAS 1.26:194424, DCN- 
1-2-ES-44818, NASA-CR-194424 

Contract NAS8-39402 


Holographic interferometry is a primary candidate for 
the measurement of temperature and concentration in 
various crystal growth experiments destined for space. 
The method measures refractive index changes in the 
experiment test cell. A refractive index change can be 
caused by concentration changes, temperature 
changes, or a combination of temperature and con- 
centration changes. If the refractive index changes are 
caused by temperature and concentration changes oc- 
curring simultaneously in the experiment test cell, the 
contributions by the two effects cannot be separated 
by conventional measurement methods. By using two 
wavelengths, two independent interferograms can be 
petene from the reconstruction of the hologram. 
he two interferograms will be different due to disper- 
sion properties of fluid materials. These differences 
provide the additional information that allows the sepa- 
ration of simultaneously occurring temperature and 
concentration gradients. There is no other —— 
available that can provide this type of information. The 
primary objectives of this effort are to experimentally 
verify the mathematical theory of two color holograph- 
ic interferometry and to determine the practical value 
of this technique for space application. To achieve 
these objectives, the accuracy and sensitivity of the 
technique must be determined for geometry’s and ma- 
terials that are relevant to the Materials Processing in 
the Space program of NASA. This will be achieved 
through the use of a specially designed two-color holo- 
graphic interferometry breadboard optical system. In 
ition to experiments to achieve the primary goals, 
the breadboard will also provide inputs to the design of 
an optimum space flight system. 


415,351 
N94-14705/5/GAR PC A08/MF A02 
Technische Univ. Berlin (Germany, F.R.). Fachgebiet 


Raumfahrt. 
the agony 


ure Spectrum, ope 
——— - Behavior at Deep Center Ni2 + in CdS). 
J. Schoepp. “992, 160p ETN-93-94394 
Text in German. 


The internal transition of the deep center Ni2 + in II to 
!V semiconductor cadmium sulfide is examined with 
reference to crysta! field theory. An algorithm was de- 
veloped for calcufation, in a basis fitted to trigonal sym- 
metry, of fine structure operator matrix which is made 
of the sum of operators from spin trajectory coupling, 
trigonal field and electron phonon coupling. The de- 

of energy level on the mass was calculated 
in order to examine the isotropy effect at Ni2+ transi- 
tion. The mass of phonon energy was es- 
timated in an atomic cluster by using a valence force 
model from Keating for elastic energy. The Zeeman 
behavior of Ni2+ transition was examined for magnet- 
ic fields; the Zeeman operator was added to the fine 
structure operator and the resulting matrix was diagon- 
alized. It is noticed that calculations are quantitatively 
and qualitatively in agreement with experiments. 


415,352 
N94-14720/4/GAR PC A03/MF A01 
Rome Univ. (Italy). Dipt. di Fisica. 
Renormalized Band Structure of CuO2 Layers in 
Superconducting Compounds: A Mean Field Ap- 


. Grilli, C. Castellani, and C. Dicastro. 30 Mar 90, 
16p PREPRINT-730, ETN-93-94368 


The band structure of a CuO2 plane including two 
copper orbitals (d(sub(x squared - y squared))) and 
d(sub(3z squared - r squared)) and two oxygen orbitals 
(p(sub x), p (sub y)) in tight binding approximation was 
analyzed. A Hubbard interaction between copper d 
holes was considered using a slave boson technique, 
while oxygen and copper holes interact via a nearest 

coulombic repulsion treated in Hartree-Fock 
approximation. The resulting band structure opens the 
way to a comparison with the experiments (ARPES 
te Resolved Photoemission), XAS (X-Ray Absorp- 
tion), infrared reflectivity) and to some theoretical im- 


415,355 
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plications on the pairing mechanism of high critical 
temperature superconductors. 


415,353 
N94-14982/0/GAR 
(Order as N94-14981/2/GAR, PC A08/MF 


A02) 
Arizona Univ., Tucson. 
Magnet ‘0-Optic Superlattice Thin Films: Fabrica- 
tion, Structural and Magnetic Characterization. 
C.M. Falco, B. N. Engel, R. A. Vanieeuwen, and J. 
Yu. 15 Mar 93, 3p 
In Its Research Studies on Advanced Optical Module/ 
_ Designs for Optical Disk Recording Devices P3- 


During this quarter studies were extended to deter- 
mine the electronic contribution to the perpendicular 
interface anisotropy in Co-based multilayers. Using i 
situ Kerr effect measurements, the influences of differ- 
ent transition metals (TM = Ag, Au, Cu, and Pd) on the 
magnetic properties of single-crystal Co films grown on 
Pd (111) and Au (111) surfaces are investigated. Last 
quarter the discovery of a large peak in the 

ular anisotropy when approximately one monolayer of 
Cu or Ag is deposited on the Co surface was reported. 
We now have added a computer-controlled stepper- 
motor drive to our MBE sample transfer mechanism. 
The motor allows us to move the sample at a constant 
velocity from behind a shutter during deposition. The 
film, therefore, is deposited as a wedge with a linear 
variation of thickness across the substrate. In this way, 
a continuous range of ae on a single sample is 
studied. The stepper motor also provides the neces- 
sary control for precisely positioning the sample in the 
laser beam for Kerr effect measurements at the differ- 
ent coverages. 


415,354 
N94-14983/8/GAR 
(Order as N94-14981/2/GAR, PC ow 


ee Univ., Tucson. 
haracterization 


Facility for Magneto-Optic Media 
and Systems. 


M. Mansuripur, H. Fu, S. Gadetsky, S. Sugaya, and 
T. H. Wu. 15 Mar 93, 3p 

In Its Research Studies on Advanced Optical Module/ 
Head Designs for Optical Disk Recording Devices p 7- 
9. 


Objectives of this research are: (1) to measure the hys- 
teresis loop, Kerr rotation angle, anisotropy energy 
profile, Hall voltage, and magnetoresistance of thin- 
film magneto-optic media using our loop-tracer; (2) 
measure the wavelength-depe ia using our of the Kerr rota- 
tion angle, Theta(sub k), and ellipticity, epsilon(sub k), 
for thin-film media using our mai a Kerr spec- 
trometer (MOKS); (3) measure dielectric tensor of 
thin-film and multilayer samples rr ad variable- 
angle magneto-optic ellipsometer (VA ); (4) meas- 
ure the hysteresis loop, coercivity, remanent magneti- 
zation, saturation magnetization, and anisotropy 
energy constant for thin film ma —— media using vi- 
vine sample magnetometry; (5) observe small mag- 
netic ins and investigate their interaction with de- 
fects using magnetic force microscopy; (6) perform 
static read/write/erase experiments on thin-film mag- 

neto-optic media using our static test station; (7) inte- 
grate the existing oe of magnetization, magneto- 
optic effects, coercivity, and anisotropy in an interac- 
tive and user-friendly environment, and analyze the 
characterization data obtained in the various experi- 
ments, using this modeling package; (8) measure fo- 
cusing- and tracking-error signals on a static testbed, 
determine the ‘feedthrough’ for various focusing 
schemes, investigate the effects of polarization and 
birefringence, and compare the results with diffraction- 
based calculations; and (9) measure the birefringence 
of optical disk substrates using two variable angle ellip- 
someters. 


415,355 
N94-14984/6/GAR 
(Order as N94-14981/2/GAR, PC A08/MF 


A02) 
Arizona Univ., Tucson. 
MeV lon-Beam Analysis of Optical Data Storage 


Films. 

J. A. Leavitt, L. C. Mcintyre, and Z. Lin. 15 Mar 93, 
3p 

In Its Research Studies on Advanced Optical Module/ 


Head Designs for Optical Disk Recording Devices p 
11-13. 
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Our are threefold: (1) to accurately charac- 
terize optical data = films by MeV ion-beam anal- 
ysis (IBA) for ODSC collaborators; (2) to develop new 
and/or improved analysis techniques; and (3) to 
expand the ilities of the IBA facility itself. a 
H-1(+), He-4(+), and N-15(+ +) ion beams in the 1 
MeV to 10 MeV energy range from a 5.5 MV Van de 
Graaff accelerator, film thickness (in atoms/sq cm), 
stoichiometry, impurity concentration profiles, and 
crystalline structure were determined by Rutherford 
st (RBS), high-energy backscattering, 
cha nuclear reaction analysis (NRA) and 
proton i X-ray emission (PIXE). Most of these 
techniques are discussed in detail in the ODSC Annual 
Report (February 17, 1987), p. 74. The PIXE technique 
is briefly discussed in the ODSC Annual Report (March 
15, 1991), p. 23. 


415,956 
N94-14991/1/GAR 
(Order as N94-14981/2/GAR, PC A08/MF 


A02) 
Magnetic and Properties and 
Domain Structure of Co/Pd 
S. Gadetsky, T. Wu, T. Suzuki, and M. Mansuripur. 
15 Mar 93, 24p 
In Its Research Studies on Advanced Optical Module/ 
= oo igns for Optical Disk Recording Devices p 
109-1 


The domain structure of Co/Pd(1.6/6.3 A)xN multi- 
layers and its relation to the bulk magnetic properties 
of the samples were studied. The Co/Pd multilayers 
were deposited by rf and dc magnetron sputtering onto 
different substrates. It was found that tic and 
magnetooptical properties and domain structure of the 
multilayers were affected by total film thickness and 
substrate condition. Magnetization, coercivity, and ani- 
sotropy of the films decreased significantly as the film 
thickness dropped below 100 A. However, Kerr rota- 
tion angle had a maximum at the same thickness. The 
width of the domain structure increased with the de- 
crease of the film thickness attaining the single domain 
state at N = 10. The initial curves in Co/Pd multilayers 
were found to depend on demagnetization process. 
The samples tized by inplane field showed 
the largest difference between initial curves and the 
corresponding parts of the loops. Different domain 
structures were observed in the samples demagnet- 
ized by perpendicular and in-plane magnetic fields. 


Arizona Univ., Tucson. 


415,3. 
NOd-15101/6/GAR 
(Order as N94-15025/7/GAR, PC A18/MF 


Cambridge Univ. (England). 
Quasiparticie 


P. A. Warburton, and M. G. Blamire. cDec 92, 4p 

In Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 413-416. Spon- 
sored in Part Science Research Council; Royal Socie- 
ty; and NAL. 


In order to investigate quasiparticle trapping effects, 
three-terminal super: double tunnel junc- 
tions in which quasdiparticles are injected into a base 
bilayer Nb-Mo heterostructure were fabricated. The 
Mo layer thickness is variable. Quasiparticie multiplica- 
tion has been observed in devices with sufficiently low 
Mo — o> energy. By injecting quasiparticles at varying 

. Nonequilibrium phonons created by the in- 
elastic scattering of trapped quasiparticles are shown 
to be of significance in the trapping process. 


415,358 
N94-15168/5/GAR 
(Order as N94-15157/8/GAR, PC A07/MF 


A02) 
Hitachi Ltd., en (Japan). 
Partial xperiment of Y-Ba-Cu Oxide. 

A. Yoshinari, A. Okayama, H. Kodama, and N. 
Hamano. cFeb 93, 10p 

In Esa, Sounding Rocket Experiments in Fluid Science 
and Materials Sciences: Texus 25 to 27 and Maser 4, 
Volume 3 p 100-109. 


The samples A (Y rich) and the samples B (Cu rich), 
made of two different compositions of Y- oe 
a superconducting alloy, were partially 
either under microgravity in the sounding 
rocket MASER or on the ground for reference. After 
partial melting and solidification in microgravity, Y-Ba- 
Cu-O samples require heat treatment on the ground. 
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Whether a possible effect of microgravity remains after 
this heat treatment was studied to give a guideline for 
the selection of materials for future microgravity ex- 
periments. The properties of the samples were ther- 
fore investigated again after heat treatment. A compar- 
ison between samples A and B was made and results 
concerning the following properties are given: micros- 
tructure, superconductive transition temperature, spe- 
cific resistance, critical current density, and phase dis- 
tribution. While the samples A partially melted on Earth 
and in microgravity showed the same microstruture, 
the samples B had clearly different structures. The 
sample B partially melted on Earth showed a structure 
difference between its top and its bottom as Y203 and 
YBa2CuO6 phases segregated towards the bottom, 
and BaCu202 towards the top. In contrast, after melt- 
ing under microgravity, Y203, YBa2Cu306, and 
BaCuO2 phases are distributed uniformly on the 
sample. After heat treatment, all samples had the 
same superconductive transition temperature. Howev- 
er, above the transition temperature, the samples A 
and B had smailer specific resistance when processed 
on Earth. After sintering at 1213 or 1238 K, the ground 
reference sample A exhibits a lar critical current 
density than the flight sample A. The same holds for 
samples B, but only after heat treatment at 1238 K. 
Critical current densities in samples B after heat treat- 
ment at 1213 K are comparable. 


415,359 

PAT-APPL-7-728 477/GAR PC NO3/MF A04 

Argonne National Lab., IL. 

Method and apparatus for dissipating remanent 

fields and preserving diamagnetism of ceramic su- 
ors. 


Patent Application. 

C. A. Youngdahl. Filed 1991, 16p DE93019340 
Contract W-31109-ENG-38 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A method for dissipating a remanent field, created 
when a magnetic field is brought into contact with a 
superconductor, comprises the steps of (1) providing a 
ceramic superconductor; (2) continuously or intermit- 
tently applying an AC current to the ceramic supercon- 
ductor; (3) gradually removing the AC current until the 
undesired remanent field is dissipated. A potential ap- 
plication is to magnetic levitated trains. 


415,360 

PB94-108461/GAR PC A09/MF A02 
National Inst. of Standards and Technology, Gaithers- 
burg, MD. 

Journal of Research of the National institute of 
Standards and Technology, May-June 1993. 
Volume 98, Number 3. 

1993, 187p 

See also PB94-108479 through PB94-108511 and 
PB94-108529. Also available from Supt. of Docs. as 
SN703-027-00052-1. 


Contents: 

Coil Probe Dimension and Uncertainties During 
Measurements of Nonuniform ELF Magnetic 
Fields; 

Characteristics of Unknown Linear Systems 
Deduced from Measured CW Magnitude; 

X-Ray Diffraction Line one to Fie 

Modeling and Applications to High-T(c) 
Superconductors; 

Evaluation of Serum Volume Losses During Long- 
Term Storage; 

Dependence of Quantized Hall Effect Breakdown 
Voltage on Magnetic Field and Current. 


415,361 
PB94-108495/GAR 
(Order as PB94-108461/GAR, PC A09/MF 
A02) 
a? Inst. of Standards and Technology, Boulder, 


x Broadening: Modeling and 
Applications to High-(T sub c) Superconductors. 

D. Balzar. 1993, 33p 

Included in Jnl. of Research of the National Institute of 
Standards and Technology, v98 n3 p321-353 May/Jun 


93. 


A method for ai the pure-specimen (structural) 
broadening of x-ray action line profiles is proposed. 
By modeling the specimen size and strain broadenings 
with the simple Voigt function, it is possible to obtain 
domain sizes and strains that agree with experiment 


and show a logical interrelationship. Furthermore, 
some common consequences and problems in the 
Fourier-method analysis follow easily. The specimen 
function is convoluted with the instrumental function to 
match the observed x-ray diffraction-line profile. This 
avoids the Stokes deconvolution method, thus allow- 
ing analysis of patterns with highly overlapping peaks 
and weak structural broadening. Therefore, the 
method was applied to some novel high-Tc supercon- 
ductors. Results are discussed. 


415,362 
PB94-108511/GAR 
(Order as PB94-108461/GAR, PC A09/MF 
A02) 
National Inst. of Standards and Technology, Gaithers- 


burg, MD. 
of Quantized Hall Effect Breakdown 


Vv on Magnetic Field and Current. 
M. E. Cage. 1993, 13p 


Included in Jn!. of Research of the National institute of 
Standards and Technology, v98 n3 p361-373 May/Jun 
93. 


When large currents are passed through a high-quality 
quantized Hall resistance device the voltage drop 

the device is observed to assume discrete, 
quantized states if the voltage is plotted versus the 
magnetic field. These quantized dissipative voltage 
states are interpreted as occurring when electrons are 
excited to higher Landau levels and then return to the 
original Landau level. The quantization is found to be, 
in general, both a function of magnetic field and cur- 
rent. Consequently, it can be more difficult to verify and 
determine dissipative voltage quantization than previ- 
ously suspected. 


415,363 
PB94-120680/GAR PC A03/MF A01 
National inst. of Standards and Somnetey (EEEL), 
Boulder, CO. Electromagnetic Technology Div. 
sis of the Impact on U.S. - ustry of the 

NIST/Boulder Superconductivity Programs: An In- 
terim Study. 
R. L. Peterson. Nov 93, 33p NISTIR-5012 


The report is an interim study of the impact of the Na- 
tional Institute of Standards and Technology (NIST)/ 
Boulder superconductivity programs on U.S. industry. 
In the report, numerical estimates are made of the 
return on investment for areas which could be quanti- 
fied. Anecdotal material and consideration of unquanti- 
fied impacts are also included, and a survey of 40 U.S. 
companies or separate groups within companies in the 
U.S. superconductor industry is made. Small, medium, 
and large companies are represented equally among 
the 40 surveyed. All respondents indicated benefit 
from the NIST/Boulder programs. No negative com- 
ments were made. In superconducting electronics, the 
greatest impact on U.S. industry of the NIST work has 
been from the Josephson junction voltage standards 
developed at NIST. Every U.S. superconducting-wire 
manufacturer uses the measurement methods estab- 
lished by NIST for accurate determination of the criti- 
cal parameters of the wire with which superconducting 
magnets are made. An industry in high-temperature 
superconductivity is just emerging, with the NIST work 
providing the foundations for this innovative technolo- 


gy. 


415,364 

PB94-859345/GAR PC NO1/MF NO1 

NERAC, Inc., Tolland, CT. 

Piezoelectric Crystals. (Latest citations from the 
is ic Database). 


NTI 

Published Search®. 

Dec 93, 225 citations minimum 

Updated with each order. Supersedes PB87-862868. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations concerning re- 
search and development of piezoelectric crystal tech- 
nology. Applications and properties of piezoelectric 
crystals are discussed. Applications include piezoelec- 
tric transducers, surface acoustic wave devices, and 
detectors. Performance evaluations are included. 
(Contains a minimum of 225 citations and includes a 
subject term index and title list.) 


415,365 
PB94-859352/GAR 
NERAC, Inc., Tolland, CT. 


PC NO1/MF NO1 





Metalorganic Chemical Vapor Deposition of Thin 
Films. (Latest citations from the Searchable Phys- 
ics Information Notices Database). 

Published Search®). 

Dec 93, 50 citations minimum 

Updated with each order. Supersedes PB90-853854. 
Prepared in cooperation with American Inst. of Phys- 
ics, New York. Sponsored in part by National Techni- 
cal Information Service, Springfield, VA. 


The bibliography contains citations concerning the 
preparation of thin films from metalorganics by the use 
of chemical vapor deposition. Topics include deposi- 
tion of superconductors, growth of gallium arsenide 
and gallium aluminum arsenide films, epitaxial growth 
of films and the preparation of photoconductive de- 
vices. Citations also cover the characterization of thin 
films prepared by this method. (Contains a minimum of 
50 citations and includes a subject term index and title 
list.) 


415,366 


PB94-859527/GAR 
NERAC, Inc., Tolland, CT. 
Ferroelectric and Optical Ceramics. (Latest cita- 
tions from the Searchable Physics Information No- 
tices Database). 

Published Search®). 

Dec 93, 132 citations minimum 

Updated with each order. Supersedes PB93-892586. 
Prepared in cooperation with American Inst. of Phys- 
ics, New York. Sponsored in part by National Techni- 
cal Information Service, Springfield, VA. 


PC NO1/MF NO1 


The bibliography contains citations concerning proper- 
ties and applications of ferroelectric and optical ce- 
ramics. Thermal, optical, structural, dielectric, and me- 
chanical properties are discussed. Citations also dis- 
cuss applications in electroacoustic transducers, hy- 
droacoustic transducers, optical modulators, and oscil- 
lators. Optical characteristics, thermal expansion, and 
manufacturing methods of optical ceramics are pre- 
sented. Studies of transparent ferroelectric ceramics 
are included. (Contains a minimum of 132 citations and 
includes a subject term index and title list.) 


415,367 


PB94-859832/GAR 
NERAC, Inc., Tolland, CT. 
Ferroelectric Ceramics. (Latest citations from the 
INSPEC Database). 

Published Search®). 

Dec 93, 189 citations minimum 

Updated with each order. Supersedes PB93-882405. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


PC NO1/MF NO1 


The bibliography contains citations concerning re- 
search, development, and applications of ferroelectric 
ceramics. Electrical and physical properties with re- 
spect to microstructure, ferroelectric characteristics, 
and sintering and photovoltaic effects are discussed. 
Citations also examine applications in capacitors, ac- 
tuators, sensors, switching, and various electronic de- 
vices. Citations concerning piezoelectric and PLZT ce- 
ramics are covered in separate bibliographies. (Con- 
tains a minimum of 189 citations and includes a sub- 
ject term index and title list.) 


415,368 


PB94-859899/GAR 
NERAG, Inc., Tolland, CT. 
Birefri in Crystals. (Latest citations from 
the INSPEC Database). 

Published Search®). 

Dec 93, 250 citations 

Updated with each order. Supersedes PB93-883429. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


PC NO1/MF NO1 


The bibliography contains citations concerning bire- 
fringence studies of crystals. Citations examine effects 
of impurity and structural defects on birefringence in 
crystals. Electrooptical, magnetooptical, and photoe- 
lastical effects on birefringence properties of crystals 
are discussed. Liquid crystals and nematic liquid crys- 
tals are covered in a separate bibliography. (Contains 
a and includes a subject term index and 
title list. 


Structural Mechanics 


415,369 

AD-A272 604/0/GAR PC A04/MF A01 
Naval Postgraduate School, Monterey, CA. 
Numerical of a Propagating Crack. 
Master’s thesis. 

C. Christy. Jun 93, 58p 


In the numerical modeling of the crack propagation in 
dynamic fracture using stationary elements. a discrete 
and sudden release of node at the crack tip creates 
spurious oscillation in the kinetic and strain energy 
values. In order to reduce the oscillation, a moving 
node element was utilized. This element can model a 
continuous crack tip movement more closely. The 
moving node element is compatible with surrounding 
regular isoparametric elements and no remeshing is 
required during the crack propagation. In addition, two 
different central difference schemes were compared. 
and their results were almost the same. Crack propa- 
gation, Stationary element, Moving node element, 
ntral difference method. 


415,3. 

AD-A273 015/8/GAR PC A03/MF A01 
Acoustical Society of America, New York. 

U.S. Tag for ISO/TC 108 Mechanical Vibration and 
Shock. Minutes of the Accredited Standards Com- 
mittee on Mechanical Vibration and Shock, S2. 

19 May 93, 45p Rept no. S2/251 


No abstract available. 


415,371 
DE93018285/GAR PC A01/MF A01 
Los Alamos National Lab., NM. 

Simulation of dynamic material response with the 
PAGOSA code. 

K. S. Holian, and T. F. Adams. 1993, 5p LA-UR-93- 
2802, CONF-931121-13 

Contract W-7405-ENG-36 

Annual winter meeting of the American Society of Me- 
chanical Engineers, Orleans, LA (United States), 
28 Nov - 3 Dec 1993. Sponsored by Department of 
Energy, Washington, DC. 


The 3D Eulerian PAGOSA hydrocode is being run on 
the massively paralle| Connection Machine (CM) to 
simulate the response of materials to dynamic loading, 
such as by high explosives or high velocity impact. The 
code has a variety of equation of state forms, plastic 
yield models, and fracture and —— models. 
The numerical algorithms in PAGOSA and the imple- 
mentation of material models are discussed briefly. 


415,372 

DE93018696/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Particle method for history it materials. 
D. Sulsky, Z. Chen, and H. L. Schreyer. Jun 93, 33p 
SAND-93-7044 

Contract ACO04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 


A broad class of e' A reo, problems including pene- 
tration, impact and large rotations of solid bodies 
causes severe numerical problems. For these prob- 
lems, the constitutive equations are history dependent 
so material points must be followed; this is difficult to 
implement in an Eulerian scheme. On the other hand, 
purely Lagrangian methods typically result in severe 
mesh distortion and the consequence is ill conditioning 
of the element stiffness matrix leading to mesh lockup 
or entanglement. Remeshing prevents the lockup and 
tangling but then interpolation must be performed for 
history dependent variables, a process which can in- 
troduce errors. Proposed here is an extension of the 
particle-in-cell method in which particles are interpret- 
ed to be material points that are followed through the 
complete loading process. A fixed Eulerian grid pro- 
vides the means for determining a spatial gradient. Be- 
cause the grid can also be interpreted as an updated 
Lagrangian frame, the usual convection term in the ac- 
celeration associated with Eulerian formulations does 
not appear. With the use of maps between material 
points and the grid, the advantages of both Eulerian 
and Lagrangian schemes are utilized so that mesh tan- 
gling is avoided while material variables are tracked 
through the complete deformation history. Example 
solutions in two dimensions are given to illustrate the 
robustness of the proposed convection algorithm and 
to show that typical elastic behavior can be repro- 
duced. Also, it is shown that impact with no slip is han- 


415,376 


PHYSICS 
Structural Mechanics 


died without any special a’ 


ithm for bodies governed 
by elasticity and strain hardeni 


ing plasticity. 


415,373 


N94-13787/4/GAR PC A03/MF A01 
Technische Univ., Delft (Netherlands). Faculty of Aero- 
space Engineering. 

Orthotropicity ition and Discontinuity Con- 
ditions of Conical Shehs. 

G.Q. a M. Baruch, and J. Arbocz. Jun 92, 14p 
LR-703, ETN-93-94420 


The existence or nonexistence of the classical ortho- 
tropicity assumption for conical shells is examined. It is 
shown that an orthotropic shell with constant stiffness 
coefficients can not be achieved by using manufactur- 
ing techniques of composite materials. An approxima- 
tion of such a shell can be obtained by using a special 
kind of stiffness. For the case of axially loaded ortho- 
tropic conical shells, buckling loads lower than the 
ones published in the literature are obtained. The dis- 
continuous transition from conical to cylindrical shells 
a case of classical boundary conditions is reexam- 
ined. 


415,374 


N94-13833/6/GAR PC A03 
Defence Research Establishment Atlantic, Dartmouth 
(Nova Scotia). 

Torsion Problem of Elastostatics: An Application 
of Element Method and Relation with 
Conformal 
T. S. Z. Hu. Sep 92, 32p DSIS-92-03794, DREA-TM- 
92-218, CTN-93-60769 


The boundary 7 equation method can be applied 
to the solution many types of partial differential 
equations which arise in mathematical physics. The 
governing equations of the torsion problem in elastos- 
tatics can be simplified to either Laplace’s equation or 
Poisson’s equation, and the boundary integral tech- 
niques developed for solving potential flow can be ap- 
plied. The boundary integral formulation of Laplace’s 
equation and its discretization are presented. The 
physical meaning of such equations is demonstrated 
through the application of the boundary element 
method to the torsion problem. The inaccuracy of the 
solutions at the corners of the domain is studied via 
the theory of conformal mapping. The method of con- 
formal transformation is shown to be a useful tool in 
dealing with numerical difficulties. 


415,375 
N94-13873/2/GAR PC A09/MF A02 
Northwestern Univ., Evanston, IL. 

Variational Approach to Probabilistic Finite Ele- 
ments. 


Final Report. 

T. Belytschko, W. K. Liu, A. Mani, and G. Besterfield. 
Aug 91, 177p NAS 1.26:187179, NASA-CR-187179 
Contracts NAG3-535, RTOP 505-63-5B 


Probabilistic finite element methods (PFEM), synthe- 
sizing the power of finite element methods with 
second-moment techniques, are formulated for vari- 
ous classes of problems in structural and solid me- 
chanics. Time-invariant random materials, geometric 
properties and loads are incorporated in terms of their 
fundamental statistics viz. second-moments. Analo- 
= to the discretization of the displacement field in 

nite element methods, the random fields are also dis- 
cretized. Preserving the conceptual simplicity, the re- 
sponse moments are calculated with minimal compu- 
tations. By incorporating certain computational tech- 
niques, these methods are shown to be capable of 
handling large systems with many sources of uncer- 
tainties. By construction, these methods are applicable 
when the scale of randomness is not very large and 
when the probabilistic density functions have decaying 
tails. The accuracy and efficiency of these methods, 
along with their limitations, are demonstrated by vari- 
ous applications. Results obtained are compared with 
those of Monte Carlo simulation and it is shown that 
good accuracy can be obtained for both linear and 
nonlinear problems. The methods are amenable to im- 
plementation in deterministic FEM based computer 
codes. 


415,376 


N94-13905/2/GAR PC A02/MF A01 
Technische Univ., Delft (Netherlands). Faculty of Aero- 


space Engineering. 
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Numerical Simulation of the Collapse Process of 
Axially Cylindrical Shells with Meas- 
ured 


E. Riks, C. C. Rankin, and F. A. Brogan. 1992, 10p 
LR-705, ETN-93-94422 
Original Contains Color Illustrations. 


A numerical computation of the collapse process of a 
| shell under prescribed edge displacement is 
discussed. The shell chosen for the computational ex- 
periment was manufactured, measured, and tested 
some twenty years ago. The purpose of the study is to 
compute the static, pre-collapse loading path and the 
subsequent snap (dynamic process) to 4 | post buck- 
ling state. The test specimen is an integrally machined 
—_ stiffened cylindrical shell. The wave pattern in 
the pr state was observed to be dominated 
by a mode of one half wave in the axial direction and 9 
waves in the circumferential direction. In the post 
buckling state after the snap, one half wave in the axial 
direction and ten full waves in the circumferential di- 
rection were observed. The simplifications applied in 
the model concern the adaptation of symmetry in the 
imperfection pattern and deformation after the load is 
applied. 


415,377 

N94-13919/3/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 


ment. 

E. Sutjahjo, and C. C. Chamis. May 93, 39p NAS 
1.15:106164 

Contract RTOP 505-63-53 


An elastic-plastic algorithm based on Von Mises and 
associative flow criteria is implemented in MHOST-a 
mixed iterative finite element analysis computer pro- 
Tro pensmnes developed mel NASA Lewis Research Center. 


elastic-plastic mixed-iterative analysis is appropriate. 


415,378 

N94-13933/4/GAR PC A03/MF A01 
—— Univ., Delft (Netherlands). Faculty of Aero- 
space ing. 

Setieme eodiotine end ester. 

J. Schijve. Aug 92, 25p LR-696, ETN-93-94008 
Presented at Euromech Colloquium 297, Corsica, 
France, 1-4 Sep. 1992. 


Experience with scatter in fatigue properties is illustrat- 
ed with an attempt to trace the origins of scatter. Most 
experience with scatter is born in the laboratory. This 
experience should be evaluated to see the relevance 
for practical —— Statistical descriptions of fa- 
tigue and possible goals to have such de- 
scriptions are summarized. Observations of scatter as 
observed in laboratory tests are presented. Comments 
on statistical distribution functions, scatter under vari- 
able amplitude loading, and scatter in service are 
given. 


415,379 

N94-14035/7/GAR PC A03/MF A01 
Institute for Aerospace Research, Ottawa (Ontario). 
Structures and Materials Lab. 
Finite Element Calculation of Stress-intensity Fac- 
tors for Thru-Thickness Cracks in den a 
W. Beres, and A. K. Koul. Nov 92, 35p LTR-ST-1905, 
CTN-93-60765 


The accepted techniques for stress i factor 
Ga) ecvection tom tne elumera method ¢F M) cal- 
culation results are reviewed. Results are then sum- 
— through-thickness cracks emanating from 

Oe Sere Satan Cae ae ae 
(DEN) specimens of two different 
— to AGARD and Institute of Aerospace A Re- 
search dimensions. The AGARD specimen has a 
notch radius to specimen width ratio (R/W) of 716 
and the other has a R/W of 1/8. Two-dimensional 
FEM models were run on NISA 2/DISPLAY 2 and 
— FEM software packages to calculate SIF’s. 
Results based on the models of Yamamoto (1974), 
Schijve (1982), Newman (1990), and Kujawski (1991) 
are compared and the effect of R/W on the SIF of 
small through-thickness cracks in DEN specimens are 
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assessed. Among all empirical models analyzed, Ku- 
jawski's predictions provide the best fit with the FEM 
results. Yamamoto’s model provides the best fit for 
crack lengths in the 0.8 to 1.0 mm ri . Relative to a 
single crack in only one notch of the DEN imen, 
the presence of two cracks (one at each notch root) 
does not Sy sprrer J influence the SIF values. A 
change in R/W significantly influences the SIF values: 
above a crack length of 0.3 mm, an increase of R/W 
from 1/16 to 1/8 increases the ‘SIF by about 28 per- 
cent. Below this length the percentage difference in 
SIF is lower. 


415,380 
N94-14619/8/GAR 
(Order as N94-14618/0/GAR, PC — 
) 
Victoria Univ. (British Columbia). Dept. of Mechanical 
Engineering. 
a Stiffening in Multibody Dynamics For- 


1. shart 1S 15 Feb 93, 24p 
In JPL, Proceedings of the Fifth NASA/NSF/DOD 
Workshop on Aerospace Computational Control p 1- 
24. Sponsored by Natural Sciences and Engineering 
Research Council. 


In this paper we discuss the issue of tric stiffen- 
ing as it arises in the context of multi dynamics. 
This topic has been treated in a number of previous 
publications in this journal and appears to be a debat- 
ed subject. The controversy revolves primarily around 
the ‘correct’ methodology for incorporating the stiffen- 
ing effect into dynamics formulations. The main goal of 
this work is to present the different approaches that 
have been developed for this problem through an in- 
depth review of several publications dealing with this 
subject. This is done with the goal of contributing to a 
precise ap age of the existing methodologies 
for modelling iffening effects in multibody sys- 
tems. Thus. in ene the material we attempt to to 
illuminate the key characteristics of the various meth- 
ods as weil as show how relate to each other. In 
addition, we offer a number of novel insights and clari- 
fying interpretations of these schemes. The paper is 
completed with a general classification and compari- 
son of the different approaches. 


415,381 
N94-14620/6/GAR 

(Order as N94-14618/0/GAR, PC —_ 

) 

Photon Research Associates, Inc., Cambridge, MA. 
} ee and Approximate Equations in 
C. E. Padilla, and A. H. Vonflotow. 15 Feb 93, 11p 
In JPL, Proceedings of the Fifth NASA/NSF/DOD 
Workshop on Aerospace Computational Control p 25- 
35. See Also A92-55169. 


A useful model for open chains of flexible bodies un- 
dergoing large rigid body motions, but small elastic de- 
formations, is one in which the tions of motion are 


415,382 
N94-14621/4/GAR 
(Order as N94-14618/0/GAR, PC ww 


Fok Crag. Su, and H M. Kim. 15 Feb 93, 17p 
In JPL, Proceedings of the Fifth NASA/NSF/DOD 
Computational Control p 37- 


This paper illustrates the use of Krylov vectors and 
Lanczos vectors for reduced-order modeling in struc- 
tural dynamics and for control of flexible structures. 
Krylov vectors and Lanczos vectors are defined and 
illustrated, and several applications that have been 
under study at The University of Texas at Austin gre 
reviewed: model reduction for undamped structural dy- 
namics systems, component mode synthesis using 
Krylov vectors, model reduction of damped structure! 
dynamics systems, and one-sided and two-sided un- 
symmetric block-Lanczos model-reduction algorithms. 
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in the analysis of vibrations of continuous elastic sys- 
tems, one often encounters complicated transcenden- 
tal equations with roots directly related to the system's 
natural frequencies. Typically, these equations contain 
system parameters whose values must be specified 
before a numerical solution can be obtained. The 
present paper presents a method whereby the funda- 
mental frequency can be obtained in analytical form to 
any desired degree of accuracy. The method is based 
upon truncation of rapidly converging series ap 
inverse powers of the system natural frequencies. 
straightforward method to developing these series and 
summing them in closed form is presented. It ig dem- 
onstrated how Computer Algebra can be exploited to 
perform the intricate analytical procedures which oth- 
erwise would render the technique difficult to apply in 
practice. We illustrate the method by developing two 
analytical approximations to the fundamental frequen- 
cy of a vibrating cantilever carrying —> tip body. The 
results are compared to the nume' solution of the 
exact (transcendental) frequency equation over @ 
range of system parameters. 
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Texas A and M Univ., College Station. 

Nonrecursive Formulations of Multibody Dynam- 
ics and Concurrent Multiprocessing. 

A. J. Kurdila, and R. Menon. 15 Feb 93, yA 

In JPL, Proceedings of the Fifth NASA/NSF/DOD 
Workshop on Aerospace Computational Control p 
185-204. 


Since the late 1980's, research in recursive formula- 
tions of multibody dynamics has flourished. Historical- 
ly, much of this research can be traced to applications 
of low dimensionality in mechanism and vehicle dy- 
namics. Indeed, there is little doubt that recursive 
order N methods are the method of choice for this 
class of systems. This approach has the advan 
that a minimai number of coordinates are utilized, par- 
allelism can be induced for certain system t 
and the method is of order N computational cos tor 
systems of N rigid bodies. Despite the fact that many 
authors have dismissed redundant coordinate formula- 
tions as being of order N(exp 3), and hence less attrac- 
tive than recursive formulations, we present recent re- 
search that demonstrates that at least three distinct 
classes of redundant, nonrecursive multibody 
tions consistently achieve order N computational cost 
for systems of and/or flexible bodies. Thes¢ for- 
mulations are as follows: (1) the preconditioned renge 
space formulation; (2) ponaty methods; and (3) 
cam —~4y -4 - in methods for nonlinear 

fest method can be traced to its foun- 
= in equality constrained quadratic optimization, 
while the last two methods have been studied exten- 
sively in the context of coercive variational boundary 
value problems in computational mechanics. Until re- 
cently, however, they have not been investigated in 
the context of multibody simulation, and present theo- 
retical questions unique to nonlinear dynamics. All of 
these nonrecursive methods have additional advan- 
ae Se scapes to cones Be 5 OSes 
the formalisms retain the highly desirable order N com- 
putational cost; (2) the t are amenable to 
concurrent simulation strategies; (3) th the 


do not depend upon system topology to i con- 





currency; and (4) the methods can be derived to bal- 
ance the computational load automatically on concur- 
rent multiprocessors. In addition to the presentation of 
the fundamental formulations, this paper presents new 
theoretical results regarding the rate of convergence 
of order N constraint stabilization schemes associated 
with the newly introduced class of methods. 
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California Univ., Santa Barbara. 
Non-Recursive Augmented Lagrangian yoy 
for the Forward and Inverse Dynamics of Con- 
strained Flexible Multibodies. 
E. Bayo, and R. Ledesma. 15 Feb 93, 15p 
Contract F49620-91-C-0095 
In JPL, Proceedings of the Fifth NASA/NSF/DOD 
Workshop on Aerospace Computational Control p 
205-219. Sponsored in Part by TRW, Inc. 


A technique is presented for solving the inverse dy- 
namics of flexible planar multibody systems. This tech- 
nique yields the non-causal joint efforts (inverse dy- 
namics) as well as the internal states (inverse kinemat- 
ics) that produce a prescribed nominal trajectory of the 
end effector. A non-recursive global Lagrangian ap- 
proach is used in formulating the equations for motion 
as well as in solving the inverse dynamics equations. 
Contrary to the recursive method previously present- 
ed, the proposed method solves the inverse problem 
in a systematic and direct manner for both open-chain 
as well as closed-chain configurations. Numerical sim- 
ulation shows that the pr procedure provides 
an excellent tracking of the desired end effector trajec- 
tory. 
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Computational Strategies in the Dynamic Simula- 
tion of Constrained Flexible MBS. 
F. M. L. Amirouche, and M. Xie. 15 Feb 93, 5p 
In JPL, Proceedings of the Fifth NASA/NSF/DOD 
Workshop on Aerospace Computational Control p 
237-241. 


This research focuses on the computational dynamics 
of flexible constrained multibody systems. At first a re- 
cursive mapping formulation of the kinematical expres- 
sions in a minimum dimension as well as the matrix 
representation of the equations of motion are present- 
ed. The method employs Kane’s equation, FEM, and 
concepts of continuum mechanics. The generalized 
active forces are extended to include the effects of 
high temperature conditions, such as creep, thermal 
stress, and elastic-plastic deformation. The time vari- 
ant constraint relations for rolling/contact conditions 
between two flexible bodies are also studied. The con- 
straints for validation of MBS simulation of gear mesh- 
ing contact using a modified Timoshenko beam theory 
are also presented. The last part deals with minimiza- 
tion of vibration/deformation of the elastic beam in 
multibody systems making use of time variant bounda- 
ry conditions. The above methodologies and computa- 
tional procedures developed are being implemented in 
a program called DYAMUS. 
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Parallel O( Algorithms for 
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Mass Matrix Factorization Tech 
A. Fijany. 15 Feb 93, 24p 

In Its Proceedings of the Fifth NASA/NSF/DOD Work- 
shop on Aerospace Computational Control p 243-266. 


In this paper, parallel O(log n) algorithms for computa- 
tion of rigid multibody dynamics are developed. These 
parallel algorithms are derived by parallelization of new 
O(n) algorithms for the problem. The underlyi ing fea- 
ture of These O(n) algorithms is a drastically different 
strategy for decomposition of interbody force which 
leads to a new factorization of the mass matrix (M). 
Specifically, it is shown that a factorization of the in- 
verse of the mass matrix in the form of the Schur Com- 
plement is derived as M(exp -1) = C - B(exp *)A(exp - 
1)B, wherein matrices C, A, and B are block tridiagonal 


and Closed- 
on a New 


matrices. The new O(n) algorithm is then derived as a 
recursive implementation of this factorization of M(exp 
-1). For the closed-chain systems, similar factoriza- 
tions and O(n) algorithms for computation of Oper- 
ational Space Mass Matrix lambda and its inverse 
lambda(exp -1) are also derived. It is shown that these 
O(n) algorithms are strictly parallel, that is, they are 
less efficient than other algorithms for serial computa- 
tion of the problem. But, to our knowledge, they are the 
only known algorithms that can be parallelized and 
that lead to both time- and processor-optimal parallel 
— for the problem, i.e., parallel O(log n) algo- 

ms with O(n) processors. The developed parallel al- 
gorithms, in addition to their theoretical significance, 
are also practical from an implementation point of view 
due to their simple architectural requirements. 
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Parallel Methods for Dynamic Simulation of Multi- 
ple Manipulator Systems. 
A — P. Sadayappan, and D. E. Orin. 15 Feb 
9 ’ Pp 
In JPL, Proceedings of the Fifth NASA/NSF/DOD 
_—— on Aerospace Computational Control p 


In this paper, efficient dynamic simulation algorithms 
for a system of m manipulators, cooperating to manip- 
ulate a large load, are developed; their performance, 
using two possible forms of parallelism on a general- 
purpose parallel computer, is investigated. One form, 
temporal parallelism, is obtained with the use of paral- 
lel numerical integration methods. A speedup of 3.78 
on four processors of CRAY Y-MP8 was achieved with 
a parallel four-point block predictor-corrector method 
for the simulation of a four manipulator system. These 
multi-point methods suffer from reduced accuracy, and 
when comparing these runs with a serial integration 
method, the speedup can be as low as 1.83 for simula- 
tions with the same accuracy. To regain the perform- 
ance lost due to accuracy problems, a second form of 
parallelism is employed. Spatial parallelism allows 
most of the dynamics of each manipulator chain to be 
computed simultaneously. Used exclusively in the four 
processor case, this form of parallelism in conjunction 
with a serial integration method results in a speedup of 
3.1 on four processors over the best serial method. in 
cases where there are either more processors avail- 
able or fewer chains in the system, the multi-point par- 
allel integration methods are still advantageous de- 
spite the reduced accuracy because both forms of par- 
allelism can then combine to generate more parallel 
tasks and achieve greater effective speedups. This 
paper also includes results for these cases. 
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A dynamics and controls analyst is typically presented 
with a structural dynamics model and must perform 
various input/output tests and design control laws. 
The required time/frequency simulations need to be 
done many times as models change and control de- 
signs evolve. This paper examines some simple ways 
that open and closed loop frequency and time domain 
simulations can be done using the special structure of 
the system equations usually available. Routines were 
developed to run under Pro-Matlab in a mixture of the 
Pro-Matlab interpreter and FORTRAN (using the .mex 
facility). These routines are often orders of magnitude 
faster than trying the typical ‘brute force’ approach of 
using built-in Pro-Matlab routines such as bode. This 
makes the analyst's job easier since not only does an 
individual run take less time, but much larger models 
can be attacked, often allowing the whole model re- 
duction step to be eliminated. 
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Flexible M Systems. 

M. K. Kwak, M. J. Sera, and A. Das. Fp A= KJ 
In JPL, Proceedings of the Fifth NASA/NSF/DOD 
Workshop on Aerospace Computational Control p 
525-533. See Also A93-34231. 


The Phillips Laboratory at Edwards AFB has construct- 
ed a test bed for the validation and comparison of 
modeling and control theories for the dynamics and 
control of flexible multibody systems. This project is 
called the Planar Articulating Controls Experiment 
(PACE). This paper presents the experimental appara- 
tus for PACE and the problem formulation. An in-depth 
analysis on DC motor dynamics was also performed. 
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se Program to Calculate Growth Rates for 
Cc 's at Notches in R of Residual Stress. 
R. Cook, S. Dorey, and D. P. Rooke. c24 Nov 92, 
57p RAE-TM-MAT/STR-1207, ICAF-1866 


A computer —— which can be used to predict the 
growth rates of fatigue cracks emanating from notches 
and growing through residual stress fields is described. 
The residual stress distributions, alternating loading 
conditions and specimen geometry must be specified 
by the user. The program uses a Green's function 
technique to calculate the stress intensity factor due to 
the applied and residual stresses for any crack length. 
The calculated stress intensity factor can be corrected 
to account for the exact crack shape, if it is known. The 
crack growth rate is obtained from a data base of ex- 
perimentally determined crack growth data as a func- 
tion of stress intensity factor, for a number of different 
materials. 
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Comparison of Level-1 and Level-2 Buckling and 
Postbuckling Solutions. 

J. Arbocz. cNov 92, 226p NAS 1.26:194611, LR-700, 
NASA-CR-194611, ISBN-90-6275-839-8 

Contract NAGW-2736 


The accuracy of the solutions obtained with the Level- 
1 computational modules of DISDECO (Delft Interac- 
tive Shell Design Code) are investigated by compari 
them with solutions obtained with ANILISA, a Level-: 
computational module. Whereas the Level-1 solutions 
are based on the use of trigonometric functions to rep- 
resent the out-of-plane displacement W and involve 
Galerkin type approximations to reduce the governing 
partial differential equations to simple algebraic ex- 
pressions, the Level-2 solutions employ a truncated 
Fourier expansion in the circumferential direction and 
solve the resulting ordinary differential equations form- 
ing a nonlinear eigenvalue problem by a Stodola like 
technique. This involves the numerical integration of 
the set of ordinary differential equations, which in turn 
makes it possible to satisfy the specified boundary 
conditions exactly. It is shown that in many applica- 
tions the Level-1 predictions concerning the critical 

buckling load of the perfect structure and its imperfec- 
tion sensitivity are quite accurate and reliable. For 
those cases where this is not true, it is shown how the 
pre and postprocessing facilities of DISDECO can be 
used efficiently to arrive at a reliable prediction. This 
involves always the use of the Level-2 computational 
module ANILISA with its rigorous prebuckling solution 
and its feature which makes it possible to satisfy the 
specified boundary conditions exactly. 
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Eine Systematik fuer Elastische-Plastische Stoffg- 
leichungen bei Grossen Verformu Boned der 
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tology for Elastic-Plastic Material E b' 
Large Deformations on the Basis of the Cosserat- 
Continuum Model). 

Ph.D. Thesis. 

R. Sievert. 1992, 300p ISBN-3-79-831517-5, ETN-93- 
94400 

Text in German. 
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Space 
. Marshall owe Plight 


Loading. 
H. M. _ Oct 93, 22p NAS 1.15:108427, NASA-TM- 
108427 


Utilizing a continuous beam model, this report com- 
pares the potential stresses imposed on the beam 
from a random environment with those resulting from a 
typical static load analysis or test simulation. The 
Miles’ equation used to develop peak response accel- 

erations is shown to become a force equation in the 
hands of strength assessment personnel. This may 
prove to be unrealistic since hardware dynamic 
stresses are related to deflection rather than load. Cor- 
relation of the stress state for any static analysis or 
test with the actual dynamic response stress is strictly 
dependent upon how well the static deflections simu- 
late the predominant dynamic mode shape. The report 


these data, a tailored enf i 
cuuiiiaaintecian ciediantetieradediataden 
induced stresses on flight hardware. 
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en Litteraturstudie (Crack Closure, 
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Literature ). 

M. Holmgren. 1993, 40p SP-RAPP-1993:45, ISBN- 

91-7848-431-6 

Text in Swedish; summary in English. 

In this report crack closure is treated. The state of the 

art is reviewed. Different empirical formulas for deter- 

a, crack closure are compared with each other 
benefits are discussed. Experimental tech- 

niques for determining the crack closure stress are dis- 

cussed and some results from fatigue tests are also 

= Experimental data from the literature are re- 
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Normal Forms for Perturbations of the Euler Top. 
H. Hanssmann. 28 Mar 93, 34p W9309 


A method for studying the behavior of a rigid body in a 
general force field is proposed. The study is restricted 


254 VOL. 94, No. 5 


415,397 

PB94-125606/GAR PC A03/MF A01 
National Aerospace Lab., Amsterdam (Netherlands). 
——— of Acceleration Field Parameters 


Linear Accelerometers. 
J. P. B. Vreeburg. 29 Apr 92, 16p NLR-TP-92184-U 


The linear and angular motions of a rigid body induce 
an acceleration field that is described in a coordinate 
system fixed to the body. The response of a linear ac- 
celerometer to this field depends on the magnitude 
and direction of the motional parameters, and on this 
configuration, i.e. its location and the direction of the 
sensitive axis. Combination of the signals from an ar- 
rangement of accelerometers allows to reconstitute 
linear and angular acceleration, and the angular rate 
vectors of the body. Formulas for the analysis of arbi- 
trary arrangements of three, six and nine accelero- 
meters are given. Substitution of the Newton and the 
Euler equations in the formula for the force field ex- 
presses the acceleration as a function of force and 
torque and the ten inertial parameters of the body. 
Possible applications are indicated. 


PC A07/MF A02 


Refined Triangular Plate and Shell Elements. 
Doctoral thesis. 
F. van Keulen. 26 Jan 93, 128p 


In this work several refinements of small strain triangu- 
lar plate and shallow shell elements are discussed. 
These element types are closely connected in the 
present work, because the shell elements are formu- 
lated on the basis of the plate bending elements. In 
Chapter 3, a family of plate bending elements is dis- 
cussed, based upon the Kirchhoff-Love and the Mind- 
lin-Reissner plate models. Refinements of the facet 
— which is a combination of the constant strain 
constant ing moment triangle, are pre- 
sented in Chapter ain Chapter 5 an alternative finite 
rotation formulation is presented, which is applicable 
y rotational increments. Based upon the 

plate 

bendi 


elements with linear variations for the 

Ng moments, more complex elements are estab- 
lished in Chapter 6. Throughout the work several nu- 
merical examples are given. These examples show 
characteristic features of the refined elements and 
yield a comparison with former formulations and some 
elements known from literature. 
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Computation of Stress Intensity Factors by the 
Mode Enrichment Technique with Applications to 
Nonlinear Problems. 


Geometrically 
H. A. J. Knops. Feb 93, 67p LR-712 


Standard computational methods for the determina- 
tion of crack tip stress intensity factors need adapta- 
tion if they are to be used for crack problems that are 
governed by geometrically nonlinear effects. This is 
also true for the so-called mode enrichment technique, 
a technique od as adational al local crack tip solu- 
tions are used as | trial functions in a finite 
element The paper discusses some 
Site tnanstanl Gnadagaeen Cop cl @eemee 
tages of the mode enrichment method is that it pro- 
duces the complete set of intensity factors that belong 
to the various modes of cracking. From the practical 
evaluation of this approach it appears that the method 
is versatile and accurate, attributes that make it an at- 
tractive alternative amongst rival methods. 


General 
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Filmwise of Steam on Horizontal 
and Wire-Wrapped Corrugated Tubes. 

Master’s thesis. 

M. B. Long. Jun 93, 145p 


Heat transfer performance of horizontal roped tubes 
was studied using an evaporator/condenser test rig. 
The condenser sectiun contained a single horizontal 


tube and was operated at both vacuum and atmos- 
pheric conditions. A vacuum pump was integral to the 
system to ensure the presence of noncondensible 
gases did not affect the results. The test tubes were 
Wolverine MHT Korodense titanium tubes with an out- 
side diameter of 16.07 mm and a corrugation pitch of 8 
mm. The effect of wire-wrapping was studied using ti- 
tanium wires ranging from 0. 1 to 1.6 mm in diameter 
corresponding to a range of pitch to diameter ratio 
from 80 to 5. The outside heat transfer coefficient, 
h(sub O)o, was determined by first experimentally ob- 
taining the overall heat transfer coefficient, U(sub O)o, 
and then utilizing a modified Wilson Plot procedure. 
Results obtained for steam condensation indicate that 
the MHT Korodense titanium tube provides negligible 
enhancement compared to the a titanium tube. The 
addition of wire-wrapping provided minimal increase in 
the outside heat transfer coefficient, about 8% at a 
fractional coverage of approximately 5% correspond- 
ing to a pitch to wire diameter ratio near 20. 
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Characteristic Based Methods for the Time- 
Domain Maxwell Equations. 
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Numerical procedures for solving the time-domain 
Maxwell equations based on the theory of characteris- 
tics were successfully developed. Both explicit and im- 
plicit methods were formulated by the time-central and 
spatial-windward algorithm to better describe wave 
motion. A new trapezoidal consistent implicit scheme 
was shown to be unconditionally stable for the linear 
initial value system and was able to generate numeri- 
cal solutions comparable to those of the established 
explicit method. The formulation of the three-dimen- 
sional system including generalized coordinate system 
was completed but not explored. The present 2-D re- 
sults on Cartesian frame demonstrated a potential for 
numerical efficiency improvement. Time-domain Max- 
well equation, Trapezoidal consistent implicit scheme, 
Cartesian frame. 
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Numerical modeling of the effect of surface topoi- 
on the saturated pool nucleate boiling curve. 
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A numerical study of saturated pool nucleate boiling 
with an emphasis on the effect of surface topography 
is presented. The numerical model consisted of solv- 
ing the three-dimensional transient heat conduction 
equation within the heater subjected to nucleate boil- 
ing over its upper surface. The surface topography 
model considered the distribution of the cavity and 
cavity angles based on exponential and normal proba- 
bility functions. Parametric results showed that the 
saturated nucleate boiling curve shifted left and 
became steeper with an increase in the mean cavity 
radius. The boiling curve was found to be sensitive to 
the selection of how many cavities were selected for 
each octagonal cell. A small variation in the statistical 
parameters, especially cavity radii for smooth sur- 
faces, resulted in noticeable differences in wall super- 
heat for a given heat flux. This result indicated that 
while the heat transfer coefficient increased with cavity 
radii, the cavity radii or height alone was not sufficient 
to characterize the boiling curve. It also suggested that 
Statistical experimental data should consider large 
samples to characterize the surface t . The 
boiling curve shifted to the right when the cavity angle 
was obtained using a normal distribution. This effect 
became less important when the number of cavities for 
each cell was increasing because the probability of the 
potential cavity with a larger radius in each cell was 
increased. When the contact angle of the fluid de- 
creased for a given mean cavity radii, the boiling curve 
shifted to the right. This shift was more pronounced at 
smaller mean cavity radii and decreased with increas- 
ing mean cavity radii. 
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This is the Final Report on a supported research 
project on theoretical particle physics entitled “Investi- 
—_ in Gauge Theories, Topological Solitons and 
tring Theories.” The major theme of particle theory 
pursued has been within the rubric of the standard 
model, particularly on the interplay between symme- 
tries and dynamics. Thus, the research has been car- 
ried out primarily in the context of with or without 
chiral fermions and in effective al lagrangian field 
theories. The topics studied include the physical impli- 
cations of abelian and non-abelian anomalies on the 
spectrum and possible dynamical symmetry breaking 
in a wide range of theories. A wide range of techniques 
of group theory, differential geometry and function 
theory have been applied to probe topological and 
conformal properties of quantum field theories in two 
and higher dimensions, the breaking of global chiral 
symmetries by vector-like gauge such as 
QCD,the phenomenology of a possibly strongly inter- 
acting Higgs sector within the minimal standard model, 
relevance of solitonic ideas to non-perturba- 

tive phenomena at SSC energies. 
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Fabrication of large area Si 
tors. 
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Advanced Si drift detector, a large area cylindrical drift 
detector (CDD), processing steps, with the exception 
of the ion implantation, were carried out in the BNL 
class 100 cleanroom. The double-side 


technique was developed for the fabrication of CDD. 
Important improvements of the double-side planer 
process in this fabrication are the introduction of Al im- 


plantation protection mask and the remaining of a 
1000 Angstroms oxide layer in the p-window during the 
implantation. Another important ign of the CDD is 
the structure called “river,” which ,allows the current 
generated on Si-SiO(sub 2) interface to “flow” into the 
guard anode, and thus can minimize the leakage cur- 
rent at the signed anode. The test result showed that 
most of the signal anodes have the leakage current 
about 0.3 nA/cm(sup 2) for the best detector. 
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Discussions with Hamamatsu Photonics resulted in 
several proposals for a specific design 

readout for the barium fluoride calorimeter. Additional 
discussions were undertaken to inform Hamamatsu of 
the requirements for the Liquid Scintillating Hadron 
calorimeter readout. This led to a proposal for a spe- 
cial ign multichannel readout which will be proto- 
typed. Meetings with representatives of the Chinese 
crystal manufacturing institutes resulted in a clear un- 
derstanding of the production requirements and capa- 
bilities. Current production problems with the initial 
prototype crystals were discussed and proposed solu- 
tions were evaluated. Decisions were made to act on 
several of the proposals; a tentative agreement for 
production of the final crystals was received. 
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Asymptotic derivation of the modified time-de- 
Pendent SP(eub 2) equations and numerical caicu- 


U. U Shr W. F. Miller, and J. E. Morel. 1993, 8p LA- 
UR-93-2301, CONF-931 160-6 

Contract W-7405-ENG-36 

American Nuclear Society (ANS) winter meeting, San 
Francisco, CA (United States), 14-19 Nov 1993. Spon- 
sored by Department of Energy, Washington, DC. 


Converting the independent variables of the transport 
equation to dimensionless parameters, asymptotic 
analyses can be performed to show that, for an impor- 
tant class of problems, the diffusion equation is an as- 
ymptotic limit of the transport equation. A recent paper 
by Larsen, McGhee, and Morel provides a broadened 
view of the result discussed above. It deals with the 
steady-state transport equation and shows that the 
Simplified Spherical-Harmonics (SP(sub N)) equations 
are robust high-order asymptotic approximations of 
the transport equation in a physical regime in which the 
conventional diffusion equation is the leading-order 
approximation. According to the reported numerical re- 
sults for the steady-state cases, for many problems, 
low-order SP(sub N) equations capture most of the 
transport corrections to the diffusion approximation. 
And Larsen shows that, in nearly all cases, the SP(sub 
2) results are significantly more accurate than diffusion 
results in the steady-state problems. 
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Improved approximations applied to the S(sub N) 


even-parity , 

T. M. W. F. J. Noh, and J. E. Morel. 1993, 6p LA-UR- 
93-2300, CONF-931160-5 

Contract W-7405-ENG-36 

American Nuclear Society (ANS) winter meeting, San 
Francisco, CA (United States), 14-19 Nov 1993. Spon- 
sored by Department of Energy, Washington, DC. 


We have developed various finite element differencing 
schemes by applying lumping techni in neutron 
streaming and removal terms of the S(sub N) even- 
parity transport equation in two-dimensional x-y geom- 
etry. We have Genved an anahvlca form of tie ever- 
parity reflective boundary condition, which along with 
the vacuum boundary condition can be applied directly 

to solve second-order even-parity boundary value 
ph aan We have also developed a new simplified 
even-parity equation that is much more co’ Sonat 
ly efficient than the even-parity equation. ° 
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Travel to E760 meeting in Genova, Italy and 
to CERN in Switzerland. Foreign trip 
report, March 16--20, 1992. 

R. Lipton, and P. A. Rapidis. 15 Apr 92, 11p DOE/ 
FTR-93017330 

Contract ACO2-76CH03000 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


This report briefly discusses research conducted at 
Genova, Italy on j/psi mesons and psi widths; observa- 
tion of the 1P1 state of charmonium; form factor of the 
proton; and observation of a state at 1520 Mev/C**2 
in the proton-antiproton interaction - X + pion neutral, 
with X decaying to pion neutral and pion neutral. Work 
at CERN mainly dealt with the construction of the sili- 
con vertex detector. 
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F  aerpcne mee meee poner Ae a Dallas, TX. 
E on channeling of radiation damage due to 


S. |. Sak R. A. Carrigan, V. R. Cupps, J. S. 

er, 
Forster, and W. M. Gibson. Jul 93, 12p SSCL- 
Preprint-477, CONF-930712-2 
Contract AC35-89ER40486 
ICACS: 15. international conference on atomic colli- 
sion in solids, London (Canada), 26-30 Jul 1993. Spon- 
sored by Department of Energy, Washington, DC. 
For an irradiation of 2.9 (times) 10(sup 19) protons at a 
beam energy of 28 GeV, the chan minimum yield 
in a silicon single crystal increased from 2.3% to 4.1%. 
The radiation damage occurred with a proton fluence 
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of (4.1 (plus minus) 1.4) (times) 10(sup 20)/cm(sup 2). 
The degradation was measured with MeV-range He 
ions Rutherford back-scattering. The relevance 
to bent crystal extraction of TeV beams is discussed. 
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Simulating supersymmetry with ISAJET 7.0/ISA- 
SUSY 1.0. 

, and X. 


H. Baer, F. E. Paige, S. D. Protopopescu, 

Tata. 93, 9p FSU-HEP-930329, UH-511-764-93, 
CONF-9306176-3 

Contracts FG05-87ER40319, AM03-76SF00235 
Workshop on physics at current accelerators and the 
supercollider, Argonne, IL (United States), 2-5 Jun 
hae Scares by Department of Energy, Washing- 
ton, DC. 


We review the physics assumptions and input embed- 
ded in ISAJET 7.0/ISASUSY 1.0 which is relevant for 
simulating fundamental processes within the frame- 
work of the Minimal metric Model (MSSM) at 
coed ay colliders. After a brief discussion of the 
ing M framework, we discuss event simu- 
lation, and list the sparticle production processes and 
decay modes that have been incorporated into our cal- 
culations. We then describe how to set up and run an 
ISAJET/ISASUSY job, as well as the user input and 
output formats. The ISAJET program is sufficiently 
flexible that some non-miminal supersymmetry scenar- 
ios may be simulated as well. Finally, plans for future 
upgrades which include the extension to e(sup 
+)e(sup (minus)) collisions, are listed. 
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Measurement of the strange quark 

function in W + charm quark events. 

U. Baur, S. Keller, F. Halzen, K. Riesselmann, and M. 
L. Mangano. 24 Jun 93, 4p FSU-HEP-930608 
Contracts FG05-87ER40319, ACO2-76ER00881 
Sponsored by Department of Energy, Washington, DC 


We investigate the prospects of measuring the stra 
quark distribution r Gistibution funchon a at the Tevatron, using 
oe ae oe Oa The W plus charm quark 
signal produced by strange quark - gluon fusion, sg 
(yields) W (sup (minus))c and (bar s)g (yields) W (sup 
+) W-+ charm quark cross section to the parametriza- 
tion of the strange quark distribution function, and 
evaluate the various background processes. The dif- 
ferent pr of tagging the charm quark with the 
CDF and D(theta) detectors are briefly discussed. 
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Radiation calculations using LAHET/MCNP/ 
CINDERS9O. 


L. S. Waters. 1993, 10p LA-UR-93-2683, CONF- 

930168-8 

Contract W-7405-ENG-36 

Simulating accelerator radiation environments work- 
shop, Santa Fe, NM (United States), 11-15 Jan 1993. 

Soe by Department of Energy, Washington, DC. 


The LAHET Monte Carlo code system has recently 
been expanded to include high energy hadronic inter- 
actions via the FLUKA code, while retaining the origi- 
nal Los Alamos versions of HETC and ISABEL at lower 
energies. Electrons and photons are transported with 
EGS4 or ITS, while the MCNP coupled neutron/ 

analysis of neu- 


face with the CINDER activation code is now in 
common use. Various other changes have been made 
to facilitate analysis of high energy accelerator oe 
ation environments and experimental physics appar: 

tus, such as those found at SSC and RHIC. y reel 
code developments and applications are reviewed. 
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Even order snake resonances. 

S. Y. Lee. 1993, 4p DOE/ER/40747-7, CONF- 

930511-329 

Contract FG02-92ER40747 

International particle accelerator conference, Wash- 

pom DC (United States), 17-20 May 1993. Spon- 
sored by Department of Energy, Washington, DC. 
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We found that the perturbed spin tune due to the im- 

ion resonance plays an important role in beam 
depolarization at snake resonances. We also found 
that even order snake resonances exist in the overlap- 
ping intrinsic and imperfection resonances. Due to the 
perturbed spin tune shift of imperfection resonances, 
each snake resonance splits into two. 
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DE93018467/GAR 

Los Alamos National Lab., NM. 
Neutrino mass, a status report. 

R. G. H. Robertson. 1993, 20p LA-UR-93-2659, 
CONF-9307114-1 

Contract W-7405-ENG-36 

International workshop on weak interactions and neu- 
trinos (14th), Seoul (Korea, Republic of), 19-24 Jul 
a by Department of Energy, Washing- 
ton, 


Experimental approaches to neutrino mass include 
kinematic mass measurements, neutrino oscillation 
searches at rectors and accelerators, solar neutrinos, 
atmospheric neutrinos, and single and double beta 
decay. The solar neutrino results yield fairly strong and 
consistent indications that neutrino oscillations are oc- 
curring. Other evidence for new physics is less consist- 
ent and convincing. 
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Advanced in Macrostatistical Hydrodynamics. 

A. L. Graham, N. Tetlow, J. R. Abbott, L. S. a’. 
and H. Brenner. 1993, 17p LA-UR-93-2612, CON! 
9308141-1 

Contracts W-7405-ENG-36, ACO04-76DP00789 
Advances in structures heter continua, 
Moscow (Russian Federation), 22-27 Aug 1993. Spon- 


sored by Department of Energy, Washington, DC. 


An overview is presented of research that focuses on 
slow flows of suspensions in which colloidal and iner- 
tial effects are igibly small (Macrostatistical Hydro- 
dynamics). First, we describe nuclear magnetic reso- 
nance imaging experiments to quantitatively measure 
particle migration —,* concentrated suspen- 
sions undergoing a flow a nonuniform shear rate. 
These experiments address the issue of how the flow 
field affects the microstructure of suspensions. In 
order to understand the local viscosity in a suspension 
with such a flow-induced, spatially varying concentra- 
tion, one must know how the viscosity of a 
on such variables as solids 
particle orientation. We suggest the 
technique of falling ball viscometry, using smail balls, 
as a method to determine the ——— viscosity of a 
suspension without affecting we hy omy microstruc- 
ture significantly. We also aay bed ita from experi- 
ments in which the detailed fluctuations of a falling 
ball’s velocity indicate the noncontinuum nature of the 
suspension and may lead to more insights into the ef- 
fects of suspension ears > on macroscopic 
properties. Finally, we briefly describe other experi- 
ments that can be performed in quiescent suspensions 
(in contrast to the use of conventional shear rotational 
viscometers) in order to learn more about the micros- 
tructure and boundary effects in concentrated suspen- 
sions. 
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of beta-emitting pro- 
jectile fragment (sup 43)Ti. me 
K. Matsuta, A. Ozawa, and Y. Nojiri. May 93, 5p LBL- 
34277, CONF-930534-5 
Contract ACO3-76SF00098 
International conference on radioactive nuclear beams 
(3rd), East Lansing, Mi (United States), 24-27 May 
ny + que by Department of Energy, Washing- 
ton, L 


46)Ti on Au and C 
V. For one of the 


The projectile fragmentation of ( 

targets has been studied at 116A 

fragment nuclei, (sup 43)Ti, production cross sections, 
momentum distributions, 


longitudinal distribu- 
ee on oreeeee were . The 
of (sup 43)Ti Sec tent 

‘sup i for 
deflection of the nm 
potential. The magnetic moment of (sup 43)Ti was de- 
termined by means of (Beta)-NMR technique as (vert 
bar) (mu) (vert bar) = (0.85 (plus minus) 0.02) 
(mu)(sub N). 
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Basic physical and and chemical information needed 
for development of Monte Carlo codes. 

M. inokuti. 1993, 10p ANL/ER/CP-79720, CONF- 
9304185-1 

Contract W-31109-ENG-38 

DOE workshop on computational approaches in mo- 
lecular radiation biology: Monte Carlo methods, Irvine, 
CA (United States), 26-29 Apr 1993. Sponsored by De- 
partment of Energy, Washington, DC. 


It is important to view track structure analysis as an 
application of a branch of theoretical physics (i.e., sta- 
tistical physics and ical kinetics in the language of 
the Landau school). Monte Carlo methods and trans- 
port equation methods represent two major approach- 
es. In either approach, it is of paramount importance to 
use as input the cross section data that best represent 
the elementary microscopic processes. Transport 
analysis based on unrealistic input data must be 
viewed with caution, because results can be mislead- 
ing. Work toward establishing the cross section data, 
which demands a wide scope of k and exper- 
tise, is being carried out through extensive internation- 
al collaborations. in track structure analysis for radi- 
ation biology, the need for cross sections for the inter- 
actions of electrons with DNA and neighboring protein 
molecules seems to be especially urgent. Finally, it is 
important to interpret results of Monte Carlo calcula- 
tions fully and adequately. To this end, workers should 
document input data as thoroughly as possible and 
report their results in detail in many ways. Workers in 
analytic transport theory are then likely to contribute to 
the interpretation of the results. 
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structure of exotic nuclei. 
H. Esbensen. 1993, 10p ANL/PHY/CP-79367, 
CONF-930534-3 
Contract W-31109-ENG-38 
International conference on radioactive nuclear beams 
(3rd), East Lansing, Mi (United States), 24-27 May 
hey Sponsored by Department of Energy, Washing- 
ton, ; 
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Radioactive beam experiments have made it possible 
to study the structure of light neutron rich nuclei. A 
characteristic feature is a large dipole strength near 
threshold. An excellent example is the loosely bound 
nucleus “Li for which Coulomb dissociation plays a 
dominant role in breakup reactions on a high Z target. | 
will describe a three-body model and apply it to calcu- 
late the dipole response of (sup 11)Li and the momen- 
tum distributions for the three-body breakup reaction: 
(oun 11)Li (yields) (sup 9)Li+n+n, and comparisons 

will be made to recent three-body coincidence meas- 
urements. 
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y, and J. R. Delayen. 1993, 3p ANL/EP/ 
Gp. 78372, CONF-93051 1-367 
Contract W-31109-ENG-38 
International particie itor conference, Wash- 
ington, DC (United States), 17-20 May 1993. Spon- 
sored by Department of Energy, Washington, DC. 


i Seteet) cocky aie 

— (APF) applicable to ion linacs com- 
short independently controlled cavities. The 

mai beam dynamical aspects of APF re adoquatoly 
by four parameters: a synchro- 


Construction of a high resolution electron beam 
profile monitor. 

J. Norem, J. Dawson, W. Haberichter, W. Novak, and 
L. Reed. 1993, 4p ANL-HEP-CP-93-44, CONF- 

93051 1-368 

Contract W-31109-ENG-38 

International particle accelerator conference, Wash- 
ington, DC (United States), 17-20 May 1993. Spon- 
sored by Department of Energy, Washington, DC. 


Bremsstrahlung from an electron beam on a heavy 
—— can be used to image the beam profile using 

ators and slits. The limiting resolution using this 
system is determined by Fresnel diffraction, and is (ap- 
proximately) (radical)((lambda)d/2), where (lambda) is 
the photon wavelength and d is determined by the 
linear dimensions of the system. For linear colliders 
this resolution could be a few nm. The highest resolu- 
tion requires detectors which see only high energy, 
(small (lambda)), photons, and this is accomplished by 
converting photons to pairs, and detecting Cherenkov 
light in a nearly forward angle with a CCD detector or 
streak camera. Tests are planned at the Argonne APS 
and SLAC FFTB. 
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Overview of WARP, a particle code for Heavy lon 
Fusion. 

A. Friedman, D. P. Grote, D. A. Callahan, A. B. 

La , and |. Haber. 22 Feb 93, 12p UCRL-JC- 
112246, CONF-930269-17 

Contracts W-7405-ENG-48, Al05-92ER54177 
Computational accelerator physics conference 
(CAP93), Pleasanton, CA (United States), 22-26 Feb 
ee by Department of Energy, Washing- 
ton, DC. 


The beams in a Heavy lon beam driven inertial Fusion 
(HIF) accelerator must be focused onto small spots at 
the fusion target, and so preservation of beam quality 
is crucial. The nonlinear self-fields of these space- 
charge-dominated beams can lead to emittance 
growth; thus a self-consistent field description is nec- 
essary. We have developed a multi-dimensional dis- 
crete-particle simulation code, WARP, and are using it 
to study the behavior of HIF beams. The code’s 3d 
package combines features of an accelerator code 
and a particle-in-cell plasma simulation, and can effi- 
ciently track beams through many lattice elements and 
around bends. We have used the code to understand 
the physics of aggressive drift-compression in the 
MBE-4 experiment at Lawrence Berkeley Laboratory 
(LBL). We have applied it to LBL’s planned ILSE ex- 
periments, to various “recirculator’ configurations, 
and to the study of equilibria and equilibration process- 
es. Applications of the 3d package to ESQ injectors, 
and of the r, z package to longitudinal stability in driver 
beams, are discussed in related papers. 
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Radiation environment and shielding for the GEM 
experiment at the SSC. 

M. Diwan, Y. Fisyak, and N. Mokhov. Jul 93, 27p 

Contract AC35-89ER40486 

Sponsored by Department of Energy, Washington, DC 


We have performed a comprehensive study of the ra- 
diation environment for the proposed GEM detector at 
the SSC. As a result of this study, we have developed 
a shielding scenario that will ensure that the detector 
will operate with its design performance for at least 10 

at the luminosity of 10(sup 33) cm(sup 
(minus)2)s(sup (minus)1). 
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International conference on physics and astrophysics 
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ington, DC. 


Data from CERN/SPS and BNL/AGS experiments 
were reviewed, with emphasis on most recent results, 
including reactions with recently obtained Au ions. 
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— — ionization mechanisms with highly- 
Ss. 

J. A. Tanis. 1992, 9p CONF-920948-17 
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International conference on physics of highly charged 
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Oct 1992. Sponsored by Department of Energy, Wash- 

ington, DC. 


Double ionization of He target atoms by intermediate- 
to high-velocity charged ions is considered in terms of 
two mechanisms: (1) a two-step (TS) process in which 
both target electrons are removed in separate direct 
interactions with the projectile, and (2) a one-step 
mechanism in which one electron is liberated in a 
single projectile-target interaction followed by subse- 
quent “shakeoff” (SO) of the second electron. Meas- 
ured double-to-single ionization ratios are used to ex- 
hibit and test the underlying mechanisms of double 
ionization. It is found that these ratios exhibit a high 
degree of universality as a function of v/q, where v is 
the velocity of the ion and q is its charge. The results 
strongly t that the important factor in determin- 
ing the regions of validity for TS and SO is the ionic 
charge divided by the impact velocity and not just the 
impact velocity itself. 
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The basic features of the ay Super Col- 
lider lattice are the two beamlines formed by supercon- 
ducting dipoles (7736) and quadrupoles (1564). The di- 
poles constraint two 20 TeV proton beams into coun- 
terrotating closed orbits of 86.2 km. The quadrupoles 
(FODO) require cryogenic cooling the LHe —— 
tures. This requirement isolates the main 

from the outside worid. The interface requir ne 
spool, is a crucial component of superconducting lat- 
tice design and machine ation. There are over 
1588 spools in the lider. We present hear 
SSCL spool designs which consist of (1) housing for 
superconducting closed orbit and multipole correction 
magnets, (2) cryogenic function, magnet quench pro- 
tection, system power, and instrumentation interfaces, 
and (3) cold to warm transitions for ware magnet and 
warm instrumentation drift spaces. 
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SSC collider arc lattice. 

M. J. Syphers, E. D. Courant, A. A. Garren, S. K. 
Kauffmann, and T. Sen. May 93, 6p SSCL-Preprint- 
436, CONF-930511-379 

Contract AC35-89ER40486 

International particle accelerator conference, Wash- 
ington, DC (United States), 17-20 May 1993. Spon- 
sored by Department of Energy, Washington, DC. 


The new configuration for the SSC collider-ring arcs 
will be discussed. This design provides magnet-free 
spaces for future needs by omitting a fraction of the 
dipoles in the regular cell lattice. Previously, no space 
was available in either of the two 35 km long arcs for 
equipment that might be desirable at some future time. 
The placement of new straight sections was based on 
usefulness for future upgrades such as beam scraping, 
beam polarization, transverse dampers, and correction 
magnet schemes as well as on location of service 
shafts and on perturbations of the ring geometry. 


415,427 
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R and D of a prototype SSC 80-K Synchrotron Ra- 
diation Liner a half-cell of 4-K 
Q. S. Shu, W. wand D. Clarke Jul 98, 13p L- 
Preprint-466, CONF-930703-30 
Contract AC35-89ER40486 — 
international cryogenic 
international cryogenic 
querque, NM (United States). 12-16 Jul 1993. 
sored by Department of Energy, Washington, DC. 


This paper reports on the efforts that have led to the 
development of a viable design for an SSC 80K Syn- 
chrotron Radiation Liner System. The liner is one 
method under consideration to minimize the presence 
of photodesorbed gases in the particle beam line 
vacuum, thereby assuring acceptable operational 
availability of the SSC Collider. The 80K liner is also 
aimed at improving the Collider’s cryogenic thermal ef- 
ficiency, which would allow a potential luminosity up- 
grade. Trade studies, engineering analyses, concept 
evaluation, and n are introduced. This paper also 
briefly discusses preliminary consideration of 
lower-temperature (20K and 4K) liners. 
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pees from He collisions. 
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beam direction, i O(degree), 
ed ry 1. an hau Ofeup 8+) and 2.6 keV/u 
q+) (qQ= a colliding pe 
ScuteMae eapae and ih ap peaais alae 
ie capture no 
a As for previous measurements 
for 3.75 ke ee) + eens 
See ae ee ae accompanied 
by bound-state capture. Cross sections for these con- 
tinuum electrons are found to be i functions 


increasing 
etuete tee teuiainpanant and Gardaaalae ever 
the ranges investigated. 
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D. L. Johnson, K. W. Reed, and H. C. Harjes. 1993, 
5p SAND-93-0182C, CONF-930616-26 

Contract AC04-76DP00789 
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The Med) an checkout of the Repetitive ty Energy 

(RHEPP) pulse forming line (PFL) and 
aoe induction voltage adder (LIVA) is complete. The 
accelerator has four LIVA cavities driven via coaxial 
cables from the PFL that utilizes magnetic switching to 
provide a 250-kV, 60-ns output pulse. The PFL is re- 
petitively charged by a ten stage Marx generator to op- 
erate from single shot to five Hz. Results from these 
tests of the initial four stage RHEPP accelerator are 
presented and compared with design simulations. 
Data from a resistive cavity load and from preliminary 
electron diode experiments are included. While core 
temperatures remain low during five Hz operation, they 
are monitored and compared to extrapolated predic- 
tions from the design modeling. Performance of the 
Metglas magnetic switches and blocking cores, the 
voltage addition in the four LIVA cavities, and system 
efficiencies are discussed. Sources of discrepancies 
from the original design models are identified, and im- 
proved models that account for the discrepancies are 
presented. Improved performance potential based on 
these models is discussed. Plans for future testing of 
the 1-MV system up to 120 kW at 120 Hz and for the 
full system with ten LIVA cavities are presented. 
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A new experiment is being developed at Brookhaven 
lanes Senesiey S tne Oe 98 ie 
muon to a precision of 0. 35 ppM, would improve 
our present knowledge by a factor of 20. The current 
scientific motivations, the principle and the status of 
the experiment are discussed briefly. 
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Argonne National Lab., IL. 
Measurement of p(sub zz) of the laser-driven po- 


larized 

C. E. Jones, K. P. ler, R. J. Holt, M. Poelker, and 
D. P. Potterveld. 1993, 7p ANL/PHY/CP-78581, 
CONF-930544-5 

Contract W-31109-ENG-38 

Conference on polarized ion sources and polarized 
gas targets, Madison, WI (United States), 23-27 May 
hang ‘ed by Department of Energy, Washing- 
ton, 


The of whether nuclei are polarized as a 


question 
result of H-H (D-D) spin-ex: 
tively of 


the up 152)8 


A. Nolen. 1993, 4p ANL/PHY/CP-79498, CONF- 


930534-6 
Contract W-31109-ENG-38 
International conference on radioactive nuclear beams 
or. East Lansing, MI (United Sues. 24-27 May 
993. Sponsored by Department of Energy, Washing- 


DE93019017/GAR PC A01/MF A01 
Sandia National Labs., Albuquerque, NM. . 
ew a diode 


, developmen 

. McClenahan, L. E. Martinez, G. E. Pena, and 
G. J. Weber. 1993, 4p SAND-93-0179C, CONF- 
930616-24 
Contract ACO04-76DP00789 
IEEE pulsed power conference (9th), Albuquerque, 
NM (United States), 21-23 Jun 1993. Sponsored by 
Department of Energy, Washington, DC. 


We constructed a stacked-Blumlein pulse generator 
that can deliver pulses of nearly 200 kV to an electron 

diode load. This pulse generator has an output 
impedance of 100 (Omega) and a pulse width of 80 ns. 
eng rag ym be wy tpeny rates as 
high as 500 Hz. We discharged the pulse generator 
into two diodes. One had a 2.9 cm diameter sintered 


. Conversely, the shy operated at 
50 Hz, exhibited little damage: principally, minor ero- 
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report on the BNL spailation neutron 
source 


L. N. Blumberg. 1993, 5p BNL-49274, CONF- 

9305177-12 

Contract ACO2-76CHO00016 

International collaboration of advanced neutron 

baa meeting (ICANS) (12th), Abingdon (United 
), 24-28 May — ay ee 

2 nergy, Washington, DC. 


A preliminary study of a 5-MW pulsed neutron source 
is presented based on a 600 MeV H(sup (minus)) linac 
injector and 2 fast-cycling synchrotrons, each of 3.6- 
GeV final proton energy and 30 Hz rep rate. 


415,435 

DE93019061/GAR PC A02/MF A01 
Superconducting Super Collider Lab., Dallas, TX. 

Wire scanner data analysis for the SSC Linac emit- 
tance measurement. 

C. Y. Yao, J. W. Hurd, and J. Sage. Jul 93, 6p SSCL- 
Preprint-473, CONF-93051 1-366 

Contract AC35-89ER40486 

International particle accelerator conference, Wash- 
ington, DC (United States), 17-20 May 1993. Spon- 
sored by Department of Energy, Washington, DC. 


The wire scanners are designed in the SSC Linac for 
measurement of beam emittance at various locations. 
In order to obtain beam parameters from the scan 
signal, a data analysis program was developed that 
considers the problems of noise reduction, machine 
modeling, parameter fitting, and correction. This pro- 
gram is intended as a tool for Linac commissioning and 
also as part of the Linac control program. Some of the 
results from commissioning runs are presented. 


415,436 

DE93019065/GAR PC A01/MF A01 
Sandia National Labs., Albuquerque, NM. 
Characterization of the RHEPP 1 (mu)s magnetic 


pulse compression . 

C. Harjes, J. Adcock, L. Martinez, D. Van DeVaide, 
and R. Wavrik. 1993, 4p SAND-93-0181C, CONF- 
9306 16-25 

Contract AC04-76DP00789 


IEEE pulsed power conference (9th), Albuquerque, 
NM (United States), 21-23 Jun by 1 ormeum by 
Department of Energy, Washington, DC. 


The technology for pulsed power based pom oe 
power accelerators is being developed in RHEPP 
(Repetitive High Energy Pulsed Power) project. This 
technology base uses magnetic pulse compression to 
ate repetitive, high peak power pulses. The 1 
fnu)s )s pulse compressor accepts 3400 V rms, 120 Hz 
input power from a 600-kW alternator and delivers uni- 
polar (approximately)1 (mu)s rise time, 260 kV pulses 
to the RHEPP pulse forming line at a rate of 120 pps. 
The compressor consists of 5 stages of pulse com- 
pression with a 15 to 260 kV step up transformer be- 
tween stages 2 and 3. Magnetic switches are used 
throughout the compressor because such switches 
seem to offer the potential of meeting the lifetime re- 
quirements of high average power systems. Thermal 
and electrical data has been acquired to characterize 
the compressor during several long duration runs 
(some over 1 million shots). A description of the com- 
pressor and its components along with data and a dis- 
~ a of the compressors performance are present- 


415,437 

DE93019067/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 
Time-of-flight heavy ion backscattering spectrom- 


ry Knapp, J. C. Banks, and B. L. Doyle. 1993, 13p 

SAND-93-0785C, CONF-930709-1 

Contract ACO04-76DP00789 

Sclcntoed bumean on ion beam analysis (11th), 
itonfur ungary), 5-9 Jul 1993. Sponsored by 

Department of Energy, Washington, DC. 


A new time-of-flight (TOF) ion detection tem for 
a eee ) is de- 

scribed. Examples are also given of the use of the 
system for low-level contamination on Si 
wafers. Currently, the TOF-HBIS system has a sensi- 
tivity of 1 (times) 10(sup 9)/cm(sup 2) for the heaviest 
See ee a a Cane eaenenee 
a mem e from Cu. The sensitivity is expect 
ed to improve by an additional order of magnitude on a 
en Sea eens conn ter 
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DE93019092/GAR PC A03/MF A01 
EG and G Energy Measurements, inc., Las Vegas, NV. 
Remote Lab. 

Aerial survey of the Superconducting 
Super Collider Laboratory and area, 
Waxahachie, Texas. Date of survey: July--August 
1991. 

A. E. Fritzsche. Feb 93, 31p EGG-10617-1213 
Contract ACO8-93NV11265 

Sponsored by Department of Energy, Washington, DC 


An aerial radiological survey was conducted over the 
Superconducting Collider Laboratory (SSCL) 
site from July 22 through t 20,1991. Parallel lines 
were flown at intervals of meters over a 1,036- 
square-kilometer (400-square-mile) area surrounding 
Waxahachie, Texas. The 70,000 terrestrial gamma 
energy spectra obtained were reduced to an exposure 
rate pore ean map overlaid on a United States Geologi- 
cal Survey (USGS) map of the area. The mean terres- 
trial exposure rate measured was 5.4 (mu)R/h at 1 
meter above ground level. Comparison to ground- 
based measurements shows good agreement. No 
anomalous or man-made isotopes were detected. 


415,439 
DE93019125/GAR PC A01/MF A01 
Brookhaven National Lab., Upton, NY. 

distributions of ATI. 


Angular 

B. Yang, B. Walker, L. F. DiMauro, K. J. Schafer, and 
K. C. Kulander. 1993, 4p BNL-49362, CONF- 

99061253 

Contract ACO2-76CH00016 

international conference on multiphoton processes 

(6th), Quebec City (Canada), 25-30 Jun 1993. Spon- 

sored by Department of Energy, Washington, DC. 


The above-threshold ionization (AT1), a strong-field be- 
havior, can be studied using kilohertz lasers. This 

reports a study of electron —_ distributions 
fAD) for Xe and Kr excited by a , 1.05 (mu)m 
strong field. ADs are presented for ATI orders up to 30 
and show a new intensity it structure. A 
physical picture is proposed that has its source in one- 
electron, and not two-electron, dynamics. 2 figs, 5 refs. 


415,440 

DE93019146/GAR PC A02/MF A01 
Lawrence Livermore National Lab., CA. 

mae induction accelerators for heavy ion 


_, aay 
Jun 93, 9p UCRL-JC-113284, CONF-9305136-5 
Contracts W-7405-ENG-48, ACO3-76SF00098 
International symposium on heavy ion fusion, Frascati 
(Italy), 25-28 May 1993. Sponsored by Department of 
Energy, Washington, DC. 


We have recently completed a two-year study of recir- 
culating induction heavy-ion accelerators (recircula- 
tors) as low-cost drivers for inertial-fusion-energy 
power plants. We present here a summary of that 
study and other recent work on recirculators. 


415,441 
DE93019176/GAR PC A03/MF A0O1 
Oak Ridge National Lab., TN. 

Travel to Sweden to participate in the Quark 
Matter ‘93 International conference and the 
PHENIX collaboration meeting and to Switzerland 
Se na ae en oe 17--July 3, 
F. E. Obenshain, and F. Plasil. 11 Aug 93, 11p 
ORNL/FTR-4674 

Contract ACO5-840R21400 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


The travelers attended the Quark Matter ‘93 (QM’93) 
conference in , Sweden. The conference 
was patterned after the QM’91 meeting held in Gatlin- 
burg, Tennessee, in November 1991. travelers at- 
tended the first PHENIX collaboration meeting held 
outside the US, in Lund, Sweden. Presentations were 
made on all PHENIX , Partly for the benefit 
of non-US collaborators. traveler (F.P.) presented 
the status of the PHENIX muon detector. Both travel- 
ers visited CERN. The primary mission was to show 
pe clae ne mere Ye eh nape oe 3 and 

to assess problems and action areas related to the re- 
patriation of a defunct ORNL-built calorimeter contain- 
ing depleted-uranium plates. 


415,442 


DE93019188/GAR 
Lawrence Berkeley Lab., CA. 
Heavy ion fusion injector experiments. 

S. Eylon, E. Henestroza, H. Rutkowski, S. Yu, and D. 
Grote. May 93, 15p LBL-33801, CONF-9305136-14 
Contract ACO3-76SF00098 

International symposium on heavy ion fusion, Frascati 
(Italy), 25-28 May 1993. Sponsored by Department of 
Energy, Washington, DC 
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We report on three experiments performed in connec- 
tion with the 2 MV electrostatic quadrupole (ESQ) in- 
jector under construction at Lawrence Berkeley Labo- 
ratory. Scaled experiments have been conducted to 
study possible beam pny rowth due to beam 
aberrations in an ESQ inj experiment uses 
the SBTE (Single Beam —_ Experiment) accel- 
erator system, quarter-scale ESQ setup and a potassi- 
um ion diode source. Measured emittance growth 
changes significantly with variations in current and 
diode energy, in good agreement with theoretical pre- 
dictions. In addition, beam transport experiments were 
performed in a 1 MV axisymmetric electrostatic aper- 
ture column using a zeolite 1 inch diameter potassium 
ion source. Experimental measurements in good 
agreement with 2-1/2 D simulations showed that low 
emittance beams can be produced in axisymmetric 
structures. Finally, ESQ breakdown voltage tests with- 
out beam were performed at up to two times the qua- 
drupole working voltage. 


415,443 


DE93019206/GAR PC A07/MF A02 
Los Alamos National Lab., NM. 

ae Technology Division progress report, 

1992. 

S. O. Schriber, R. A. Hardekopf, and E. A. Heighway. 
Jul 93, 133p LA-12595-PR 

Contract W-7405-ENG-36 

Sponsored by Department of Energy, Washington, DC. 


This report briefly discusses the following topics: The 
Ground Test Accelerator Program; Defense Free-Elec- 
tron Lasers; AXY Programs; A Next Generation a 
Power Neutron-Scattering Facility; JAER| OMEGA 
Project and Intense Neutron Sources for Materials 
Testing; Advanced Free-Electron Laser Initiative; Su- 
perconducting Supercollider; The High-Power Micro- 
wave (HPM) Program; Neutral Particle Beam (NPB) 
Power Systems Highlights; industrial Partnering; Ac- 
celerator Physics and Special Projects; Magnetic 
Optics and Beam Diagnostics; Accelerator Design and 
Engineering; Radio-Frequency Technology; Accelera- 
tor Theory and Free-Electron Laser Technology; Ac- 
celerator Controls and Automation; Very High-Power 
Microwave Sources and Effects; and GTA Installation, 
Commissioning, and Operations. 


415,444 


DE93019227/GAR PC A02/MF A01 
Lawrence Berkeley Lab., CA. 

Simulation of the ALS longitudinal multibunch 
feedback system. 

J. Byrd. May 93, 6p LBL-33271, ESG-229, CONF- 
93051 1-364 

Contract ACO3-76SF00098 

International particle accelerator conference, Wash- 
ington, DC (United States), 17-20 May 1993. Spon- 
sored by Department of Energy, Washington, DC. 


Longitudinal coupled bunch growth rates in the Ad- 
vanced Light aces (ALS), a 1.5 GeV electron stor- 
age ring for producing synchrotron radiation, indicate 
the need for damping via a feedback (FB) system. The 
design of the system is based on the proposed PEP-II 
longitudinal FB system which uses a digital filter to pro- 
vide the required phase and amplitude response. We 
report the results of a detailed computer ‘ouiaiion of 
the FB system including Particle longitudinal 
beam dynamics, measured RF cavity fundamental and 
higher order modes, and response of major FB compo- 
nents such as the power amplifier and kicker. The sim- 
ulation addresses issues such as required FB power 
= in, noise, digital filter effects, and varying initial 
conditions. 


415,445 


DE93019228/GAR 
Lawrence Berkeley Lab., CA. 
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ge accelerator development for heavy ion 
L. L. Reginato. May 93, 18p LBL-33805, HIFAN-584, 
CONF-9305 136-8 

Contract ACO3-76SF00098 

International symposium on heavy ion fusion, Frascati 
(Italy), 25-28 May 1993. Sponsored by Department of 
Energy, Washington, DC. 


For approximately a decade, the Heavy lon Fusion Ac- 
celerator Research (HIFAR) group at LBL has been 
exploring the use of induction accelerators with multi- 
ple beams as the driver for inertial fusion targets. 
Scaled experiments have investigated the transport of 
space charge dominated beams (SBTE), and the cur- 
rent amplification and transverse emittance control in 
induction linacs (MBE-4) with very encouraging results. 
In order to study many of the beam manipulations re- 
quired by a driver and to further develop economically 
competitive technology, a proposal has been made in 
partnership with LLNL to build a 10 MeV accelerator 
and to conduct a series of experiments collectively 
called the Induction Linac System Experiments 
(ILSE).The major components critical to the ILSE ac- 
celerator are currently under development. We have 
constructed a full scale induction module and we have 
tested a number of amorphous magnetic materials de- 
veloped by Allied Signal to establish an overall optimal 
design. The electric and magnetic quadrupoles critical 
to the transport and focusing of heavy ion beams are 
also under development. The hardware is intended to 
be economically competitive for a driver without sacri- 
ficing any of the physics or performance requirements. 
This paper will concentrate on the recent develop- 
ments and tests of the major components required by 
the ILSE accelerator. 


415,446 
DE93019231/GAR PC A02/MF A01 
Lawrence Berkeley Lab., CA. 

Challenges on the high luminosity frontier of e(sup 
+) e(sup (minus)). 

W. A. Barletta. May 93, 8p LBL-34069, CONF- 

93051 1-362 

Contract ACO3-76SF00098 

International particle accelerator conference, Wash- 
ington, DC (United States), 17-20 May 1993. Spon- 
sored by Department of Energy, Washington, DC. 


For phi factories, tau-charm factories, and B factories 
to meet their respective luminosity goals, the circulat- 
ing currents that typify e(sup +)e(sup (minus)) col- 
liders must be raised an order of magnitude. At the 
same time the beam size at the interaction point must 
be decreased. The approaches to realizing these con- 
ditions include increasing the charge per bunch, in- 
creasing the number of bunches in the collider, in- 
creasing the crossing angle for rapid bunch separa- 
tion, tilting the bunch with respect to the direction of 
motion at the interaction point (crab-crossing’’), and 
minimizing the (beta) function at the interaction point. 
The technological challenges implied by such strate- 
gies include the development of (1) novel rf-cavity de- 
signs to suppress higher order modes and to provide 
large rf-voltages for longitudinal focusing, (2) a new 
generation of powerful feedback electronics to control 
multi-bunch instabilities, and (3) vacuum chambers 
and pumping schemes suitable for operation with very 
high levels of synchrotron radiation. In high current col- 
liders the design of the interaction region poses spe- 
cial problems of allowing rapid beam separation and 
avoiding excessive scattering of background radiation 
into the detector. 


415,447 

DE93019232/GAR 
Lawrence Berkeley Lab., CA. 
Electron quantum yields from a barium photocath- 
ode illuminated with ed light. 

M. E. Conde, S. Chattopadhyay, K. J. Kim, S. |. 
Kwon, and K. N. Leung. May 93, 5p LBL-33303, 
ESG-236, CONF-93051 1-376 

Contract ACO03-76SF00098 

International particle accelerator conference, Wash- 
ington, DC (United States), 17-20 May 1993. Spon- 
sored by Department of Energy, Washington, DC. 


Photoemission measurements with a barium photo- 
cathode and a nitrogen laser are reported. The cath- 
ode is prepared by evaporating barium onto a copper 
disc. Radiation from a nitrogen laser (337 nm, 10 ns) is 
polarized and strikes the cathode surface at variable 
angles. An electron quantum yield as high as 1 (times) 
10(sup (minus)3) is observed. The nce of the 
quantum yield on the beam polarization and angle of 
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incidence is investigated. The results indicate that 
higher quantum yields are achieved when the laser 
beam is incident at an angle of 
(approximately)55(degree) and is polarized perpendic- 
ular to the plane of incidence. 


415,448 
DE93019234/GAR PC A01/MF A014 
Lawrence Berkeley Lab., CA. 

Closed-loop photon beam control study for the 
Advanced Light Source. 

G. Portmann, and J. Bengtsson. May 93, 5p LBL- 
33195, ESG-217, CONF-930511-375 

Contract ACO3-76SF00098 

International particle accelerator conference, Wash- 
ington, DC (United States), 17-20 May 1993. Spon- 
sored by Department of Energy, Washington, DC. 


The third generation Advanced Light Source (ALS) will 
produce extremely bright photon beams using undula- 
tors and wigglers. In order to position the photon 
beams accurate to the micron level, a closed-loop 
feedback system is being developed. Using photon 
position monitors and dipole corrector magnets, a 
closed-loop system can automatically compensate for 
modeling uncertainties and exogenous disturbances. 
The following paper will present a dynamics model for 
the perturbations of the closed orbit of the electron 
beam in the ALS storage ring including the vacuum 
chamber magnetic field penetration effects. Using this 
reference model, two closed-loop feedback algorithms 
will be compared -- a classical P| controller and a two 
degree-of-freedom approach. The two degree-of-free- 
dom method provides superior disturbance rejection 
while maintaining the desired performance goals. Both 
methods will address the need to gain schedule the 
controller due to the time varying dynamics introduced 
by changing field strengths when scanning the inser- 
tion devices. 


415,449 
DE93019236/GAR PC A02/MF A01 
Lawrence Berkeley Lab., CA. 

1 of coupled-bunch collective effects in the 


n mr Byrd, and J. N. Corlett. May 93, 6p LBL-33270, 
ESG-228, CONF-930511-374 

Contract ACO3-76SF00098 

International particle accelerator conference, Wash- 
ington, DC (United States), 17-20 May 1993. Spon- 
sored by Department of Energy, Washington, DC. 


We present an overview of the calculated longitudinal 
and transverse coupled-bunch (CB) growth rates using 
the measured RF cavity higher order mode (HOM) im- 
pedance for the Advanced Light Source (ALS), a 1.5 
GeV electron —— ring for producing synchrotron 
radiation. We also describe a visual method of repre- 
senting the effective beam impedance and corre- 
sponding growth rates which is especially useful for 
understanding the dependence of growth rate on HOM 
frequency and Q, for determining the requirements of 
the CB feedback system, and for interpreting meas- 
ured beam spectra. 
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415,450 

DE93019237/GAR 
Lawrence Berkeley Lab., CA. 
Low emittance 0.8A K(sup +) ion source for the 


LBL Induction Linac System E: ment (ILSE). 

S. Eylon, E. Henestroza, W. W. Chupp, and S. Yu. 
May 93, 14p LBL-33802, HIFAN-581, CONF- 
9305136-6 

Contract ACO3-76SF00098 

International symposium on heavy ion fusion, Frascati 
(Italy), 25-28 May “— beeen by Department of 
Energy, Washington, DC. 


A high current injector for heavy ion fusion presently 
under construction at Lawrence Berkeley Laboratory 
requires large sources of up to 17 cm in diameter and 
total potassium ion current of 790 mA with a low nor- 
malized transverse emittance of less than 0.5 mm-mr. 
A 1 in. diameter hot alumina silicate (zeolite) source 
was fabricated and tested in the injector setup of 
SBTE, an existing facility at LBL. Initial measurements 
showed a maximum space charge limited ion current 
of 95 mA. The corresponding density of 19 mA/ 
cm(sup 2) was limited by the source diode optics and 
not be the source emission. The density required for 
the high current injector is 4 mA/cm(sup 2). The nor- 
= emittance was measured to be 0.06 mm-mrad, 

ing to a transverse temperature of 0.2 eV. 
Non-destuctee life tests showed that the source can 
be operated under continuous operating conditions of 


415,453 
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5 am current injector for more than a month (twenty 
eight r days, with 1 (mu)s long pulses at 1 Hz). D.C. 
destructive life tests showed that (approximately)30% 
of the total stored K can be ionized and extracted, al- 
lowing, in principle, for years of operation for the high 
current injector. Furthermore, we shail describe the ex- 
tension of the fabricating technique to large diameter 
sources (up to 17 cm) and report on measured ion 
emission performance, measured surface temperature 
uniformity and heating power considerations. 


415,451 
DE93019238/GAR PC A02/MF A01 
Lab., CA. 


Lawrence Berk 
Simulation of space-charge-dominated 
beam transport in large aperture ratio quadru- 


poles. 

W. M. Fawley, L. J. Laslett, C. M. Celata, A. Faltens, 
and |. Haber. May 93, 6p LBL-33282, HIFAN-566, 
CONF-93051 1-363 

Contracts ACO3-76SF00098, Al05-92ER54177 
International particle accelerator conference, Wash- 
ington, DC (United States), 17-20 May 1993. Spon- 
sored by Department of Energy, Washington, DC. 


For many cases of interest in the design of heavy-ion 
fusion accelerators, the maximum transportable cur- 
rent in a magnetic quadrupole lattice scales as 
((alpha)/L)(sup 2) where (alpha) is the useful dynamic 
aperture and L is the half-lattice period. There are 
many cost benefits to maximizing the usable aperture 
which must be balanced against unwanted effects 
such as possible emittance growth and particle loss 
from anharmonic fringe fields. We have used two inde- 
pendent simulation codes to model space-charge 
dominated beam transport both in an azimuthally-pure 
quadrupole FODO lattice design and in a more con- 
ventional ign. Our results indicate that careful 
matching will necessary to minimize emittance 
growth and that ((alpha)/L) ratios of 0.2 or larger are 
possible for particular parameters. 


415,452 

DE93019239/GAR 
Lawrence Berkeley Lab., CA. 
Tranverse beam combiner for ILSE. 

K. Hahn, C. Celata, A. Faltens, D. Judd, and P. Seidl. 
May 93, 11p LBL-33803, HIFAN-582, CONF- 
9305136-7 

Contract ACO3-76SF00098 

International symposium on heavy ion fusion, Frascati 
(Italy), 25-28 May 1993. Sponsored by Department of 
Energy, Washington, DC. 


Previous Heavy lon Fusion driver system studies sug- 
gest that transverse beam combining significantly re- 
duces driver cost. In a combiner, several beams are 
brought together to a common transport channel 
which accommodates the increased line charge densi- 
ty. Combining intense beams increases the transverse 
emittance mainly due to the heating of the beam by 
space charge forces as the non-uniform original beam 
configuration becomes more uniform. The combiner 
itself introduces additional aberrations, which are small 
for the present design. Those aberrations are due to 
the reduced available space for the focusing elec- 
trodes and reduced clearance from the beamlets to 
the surrounding electrodes, thereby generating field 
aberrations and larger image forces. These aberra- 
tions can also lead to particle loss. We have studied a 
particular design of the proposed Induction Linac 
System Experiment (ILSE) combiner which is a first- 
order achromat that tolerates a rather large fractional 
head-to-tail momentum tilt of (plus minus)10%. Using 
a 2-D particle-in-cell code we have found that (approxi- 
mately)7% of particles are lost in the combiner. The 
emittance growth after the combiner is large enough 
so that the emittance growth due to combiner aberra- 
tions is unimportant. The scaled projection to a driver 
shows the growth is small enough to be tolerated. At 
present, methods of improving combiner design to 
reduce particle loss and to minimize emittance growth 
are being studied. 
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415,453 

DE93019241/GAR 
Lawrence Berkeley Lab., CA. 
High current injector for heavy ion fusion. 

S. Yu, S. Eylon, and W. W. Chupp. May 93, 14p LBL- 
33806, HIFAN-585, CONF-9305136-9 

Contract ACO3-76SF00098 

International symposium on heavy ion fusion, Frascati 
(Italy), 25-28 May 1993. Sponsored by Department of 
Energy, Washington, DC. 
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A2 MV, 800 mA, K(sup ob bernie ter heme ten iain 
studies is under construction. This new injector is a 
one-beam version of the proposed 4-beam ILSE injec- 


5 (mu)s flat top. The high voltage 
5k(Omega)) to minimize effects of 
sients. A large ((approx) 7 in. diameter) curved hot alu- 
mina-silicate source emits a 1 (mu)s long beam pulse 
through a gridless extraction electrode, and the ions 
are accelerated to 1 MV in a diode configuration. Ac- 
celeration to 2 MV takes place in a set of electrostatic 
(ESQ) units, arranged to simultaneously 
focus and accelerate the ion beam. Heavy shields and 
other protection devices have been built in to minimize 
risks of high breakdown. Beam aberration ef- 


E. P. Lee. ~~ A. 9p LBL-33804, HIFAN-583, 
CONF-93051 
comes SS AC03-76SF00098 


on 25-28 25 28 Nay 1999. 1993. Sp Pome $y Saas 


particle 
ne DC (United States), 17-20 1993. —— 
ro, Washington, DC 


A new beam line, expected to be built by September 
1993, will transport the 50 MeV electron beam from 
the ALS LINAC into an experimental area to support 
various R&D activities in the Center for Beam Physics 
at LBL. A variety of experiments are planned involving 
the interaction of such a relativistic electron beam with 
plasmas (plasma focusing), laser beams (generation 
of femtosecond X-ray pulses) and electromagnetic 
cavities (Crab cavities etc....). The beam line is de- 
ee ee oe eee 
rameters of the ALS linac. It accommodates the 

ent requrements of the various experiments on the 
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, and W. Chupp. May 

93, 11p LBL-33800, Hi AN-579, CONF- 9305 136-11 
Contract ACO3-76SF00098 

international symposium on heavy ion fusion, Frascati 

{(taly). yet beg 3 Sponsored by by Department of 

Energy, Washington, DC 

The Heavy lon Fusion Accelerator Research Program 

at Lawrence Berkeley Laboratory has proposed build- 

a 10 MeV Induction Linac Systems Experiment, 

, to investigate accelerator physics and beam ma- 

which are needed or desirable for an induc- 


beam propagation in the environment of the reactor 
chamber. 
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liders. 

W. A. Barletta. May 93, 6p LBL-34068, CONF- 
930511-377 

Contract ACO3-76SF00098 

International particle accelerator conference, Wash- 
ington, DC (United States), 17-20 May 1993. aed 
sored by Department of Energy, Washington, DC 


L. Smith, and E. P. Lee. May 93, 7p LBL-33288, 
HIFAN-573, CONF-930511 


quantum chromodynamics and high 

hadronic interactions (28th), Les Arcs a. 

13-27 Mar 1993. Sponsored by Department of Energy, 
Washington, DC. 


The D(O) detector is well suited for some aspects of B 
physics. The muon system is capable of triggering on 
samappatin Sepsensiachaeentn teen penton 
Ties lk catetonel 
covers a lrgo peeudorapety 
ri Ce oak ee nee < > allows the 
B production in muon and multimuon channels 
oot a Gn aie T) and (eta) range, which should 
information about giuon densities at small x. 


PC A02/MF A01 


pens measurements of components for the 
J. N. Corlett, and R. A. Rimmer. May 93, 6p LBL- 
33279, ESG-234, CONF-93051 1-370 

Contract ACO3-76SF00098 

international particle accelerator conference, Wash- 
ington, DC (United States), 17-20 May 1993. Spon- 
sored by Department of Energy, Washington, DC. 


The high current and short bunch length of the ALS 
beam make the machine susceptible to beam instabil- 
ities over a frequency range extending to 13 GHz and 
beyond. All components of the storage ring have been 
carefully designed to minimize the impedance present- 
ed to the beam, and assemblies have been laid out to 
avoid resonant enclosures between components. 
Novel bellows shields allowing considerable mechani- 
cal movement while maintaining a low impedance are 
described. Results are presented of impedance meas- 
urements of ALS components and assemblies of com- 
a using a precision coaxial wire technique in 

frequency domain, extending to frequencies beyond 
cut-off. All measurements were performed at the Lam- 
bertson Beam Eiectrodynamics Laboratory of the 
Center for Beam Physics at LBL. 


415,461 
DE93019255/GAR 
Lawrence Berke’ 
— of the A 


back system. 
W. Barry, J. M. Byrd, J. N. Corlett, J. Hinkson, and J. 
Johnson. May 93, 6p LBL-33269, ESG-231, CONF- 
930511-371 
Contract ACO3-76SF00098 
International particle accelerator conference, Wash- 
— DC (United States), 17-20 May 1993. Spon- 
sored by Department of Energy, Washington, DC. 


Calculations of transverse coupled bunch growth rates 
in — Advanced Light Source (ALS), a 1.5 GeV elec- 

ring for producing synchrotron radiation, 
wudoate the need for damping via a transverse feed- 
back (TFB) system. We present the design of such a 
system. The maximum bunch frequency is 500 MHz, 
requiring that the FB system have a broadband re- 
sponse of at least 250 MHz. We described, in detail, 
the choice of broadband its such as kickers, 
pickups, power amplifiers, and electronics. 


PC A02/MF A01 


415,462 


DE93019256/GAR PC A02/MF AO1 


modes of the ALS 500 MHz accelera 

J. N. Corlett, and J. M. Byrd. May 93, 6p L! 
ESG-233, CONF-930511-372 

Contract ACO3-76SF00098 

International particle accelerator conference, Wash- 
ington, DC (United States), 17-20 May 1993. Spon- 
sored by Department of Energy, Washington, DC. 


Higher order modes in the accelerating cavities are ex- 
pected to drive coupled bunch instabilities in the ALS, 
which will be overcome by a bunch-by-bunch feedback 
system. Computations of the cavity higher order 
modes using the URMEL-T and MAFIA c are pre- 
sented. Damping of the higher order modes is 
achieved by filters in the high power feeder waveguide 
which is aperture coupled to the cavity. Measurements 
of the modes in an ALS 500 MHz cavity are presented 
and compared with computed values for an isolated, 
u cavity. The resources of the Lambertson 
Beam Electrodynamics Laboratory of the Center for 
Beam Physics at LBL were used to perform these 
studies. 


L-33278, 
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DE93019385/GAR PC A02/MF A01 
Fermi National Accelerator Lab., Batavia, IL. 

Tevatron injection timing. 

= an and G. Annala. Jun 93, 7p FNAL-TM- 

1 

Contract AC02-76CH03000 

Sponsored by Department of Energy, Washington, DC. 


Bunched beam transfer from one accelerator to an- 
other requires coordination and synchronization of 
ices. collider operation timing 

since one has to switch 

from proton injection devices to antiproton injection 
devices. Proton and antiproton transfers are clearly 
distinct sequences since protons and antiprotcns cir- 
culate in opposite directions in the Main Ring (MR) and 





in the Tevatron. The time bumps are different, the 
kicker firing delays are different, the kickers and lam- 
bertson magnets are different, etc. Antiprotons are too 
precious to be used for tuning purposes, therefore pro- 
tons are transferred from the Tevatron back into the 
Main Ring, tracing the path of antiprotons backwards. 
This tuning operation is called “reverse injection.” Pre- 
viously, the reverse injection was handled in one su- 
percycle. One batch of uncoalesced bunches was in- 
jected into the Tevatron and ejected after 40 seconds. 
Then the orbit closure was performed in the MR. In the 
new scheme the lambertson magnets have to be 
moved and separator polarities have to be switched, 
activities that cannot be completed in one supercycle. 
Therefore, the reverse injection sequence was 
changed. This involved the redefinition of TVBS clock 
event $D8 as MRBS $D8 thus making it possible to 
inject 6 proton batches (or coalesced bunches) and 
eject them one at a time on command, performing orbit 
closure each time in the MR. Injection devices are 
clock event driven. The TCLK is used as the reference 
clock. Certain TCLK events are tri ed by the MR 
beam synchronized clock (MRBS) events. Some 
delays are measured in terms of MRBS ticks and MR 
revolutions. See Appendix A for a brief description of 
the beam synchronized clocks. 


415,464 

DE93019386/GAR PC A03/MF A01 
Fermi National Accelerator Lab., Batavia, IL. 

Jet shapes in hadron and electron colliders. 

N. Wainer. May 93, 13p FNAL/C-93/122-E, CONF- 
9303172-3 

Contract ACO2-76CH03000 

1993 Rencontres de Physique de La Vallee D’Aoste, 
LaThuile (Italy), 8-13 Mar 1993. Sponsored by Depart- 
ment of Energy, Washington, DC. 


High energy jets are observed both in hadronic ma- 
chines like the Tevatron and electron machines like 
LEP. These jets have an extended structure in phase 
space which can be measured. This distribution is usu- 
ally called the jet shape. There is an intrinsic relation 
between jet variables, like energy and direction, the jet 
algorithm used, and the jet shape. Jet shape differ- 
ences can be used to separate quark and gluon jets. 


415,465 

DE93019413/GAR PC AO1/MF AO1 

Sandia National Labs., Albuquerque, NM. 

Observation of reflected waves on the SABRE 
sitive polarity inductive adder MITL. 

. E. Cuneo, J. W. Poukey, C. W. Mendel, S. E. 
Rosenthal, and D. L. Hanson. 1993, 5p SAND-92- 
2812C, CONF-930616-30 
Contract AC04-76DP00789 
IEEE pulsed power conference (9th), Albuquerque, 
NM (United States), 21-23 Jun 1993. Sponsored by 
Department of Energy, Washington, DC. 


We are studying the coupling of extraction applied-B 
ion diodes to Magnetically Insulated Transmission Line 
(MITLs) on the SABRE (Sandia Accelerator and Beam 
Research Experiment, 6 MV, 300 kA) positive polarity 
inductive voltage adder. Our goal is to determine con- 
ditions under which efficient coupling occurs. The best 
total power efficiency for an ideal ion diode load (i.e., 
without parasitic losses) is obtained by maximizing the 
product of cathode current and gap voltage. MITLs re- 
quire that the load impedance be undermatched to the 
self-limited line operating impedance for efficient 
transfer of power to ion diodes, independent of transit 
time isolation, and even in the case of multiple cathode 
system with significant vacuum electron flow. We ob- 
serve that this undermatched condition results in a re- 
flected wave which decreases the line voltage and gap 
electron sheath current, and increases the anode and 
cathode current in a time indent way. The MITL 
diode coupling is determined by the flow impedance at 
the adder exit. We also show that the flow impedance 
increases along the extension MITL on SABRE. Exper- 
imental measurements of current and peak voltage are 
compared to analytical models and TWOQUICK 2.5-D 
PIC code simulations. 


415,466 

DE93019431/GAR PC A01/MF AO1 
Sandia National Labs., Albuquerque, NM. 
Computational analysis of debris formation in 
SXPL laser sources. 

T. Trucano, D. Grady, R. Olson, and A. Farnsworth. 
1993, 5p SAND-93-0386C, CONF-9305159-6 
Contract ACO04-76DP00789 

Optical Society of America (OSA) topical meeting on 
soft x-ray projection lithography, Monterey, CA (United 


States), 10-12 May 1993. Sponsored by Department of 
Energy, Washington, DC. 


One of the goals of soft X-ray projection lithography 
(SXPL) is to devise laser plasma X-ray sources that 
minimize or entirely eliminate condensed debris. Our 
progress in developing a computational methodology 
for analyzing and predicting the formation of target 
debris in laser generated soft X-ray sources is present- 
ed. Our numerical approach requires (1) simulation of 
the laser/target interaction using the LASNEX radi- 
ation hydrodynamics code; (2) simulation of the ther- 
momechanical response of the target using the CTH 
strong shock code; (3) and detailed debris predictions 
from extrapolation of CTH results to millisecond time 
scales via post-processing techniques. We will discuss 
scaling issues, give examples of calculations, and dis- 
cuss experimental data. 


415,467 

DE93019469/GAR PC A02/MF A01 
Brookhaven National Lab., Upton, NY. 

Decade of research on the vacuum ultraviolet ring 
pA the National Synchrotron Light Source, 1982- 
1992. 

Apr 93, 8p BNL-48805 

Contract ACO2-76CH00016 

Sponsored by Department of Energy, Washington, DC. 


This report discusses highlights of research being con- 
ducted at the National Synchrotron Light Source in 
Physics, Chemistry, Biology, and X-ray lithography. 


415,468 
DE93019507/GAR PC A03/MF A01 
Argonne National Lab., IL. 

Dynamic response of the APS storage ring base- 
mat: Preliminary measurements. 

J. A. Jendrzejczyk, M. W. Wambsganss, and R. K. 
Smith. Jun 92, 43p ANL/APS/IN/VIB-92/5 

Contract W-31109-ENG-38 

Sponsored by Department of Energy, Washington, DC. 


The objective of this paper is to measure the dynamic 
response of the storage ring basemat to ambient and 
forced excitation, and to identify any dynamic charac- 
teristics and/or responses of the basemat that could 
result in excessive vibration coupling of the storage 
ring quadrupole magnets. 


415,469 
DE93019537/GAR PC A01/MF A01 
Argonne National Lab., IL. 

ta polarized beams and spin dependence at 
A. Yokosawa. 1993, 5p ANL-HEP-CP-93-61, CONF- 
9306221-1 

Contract W-31109-ENG-38 

19 international conference on elastic and diffractive 
scattering (5th Blois workshop), Providence, RI (United 
States), 8-12 Jun 1993. Sponsored by Department of 
Energy, Washington, DC. 


We review activities with experiments using polarized 
protons and polarized antiprotons at Fermilab. For 
future high-energy spin physics, we describe an experi- 
mental program with polarized collider at RHIC. 


415,470 

DE93019546/GAR PC A03/MF A01 
Argonne National Lab., Idaho Falls, ID. 

Parametric study of heat transfer within a planar 


thermosyphon. 

R. Clarksean, and G. Phillips. 1993, 11p ANL/FC/ 
CP-78624, CONF-930830-28 

Contract W-31109-ENG-38 

National conference and exposition on heat transfer, 
Atlanta, GA (United States), 8-11 Aug 1993. Spon- 
sored by Department of Energy, Washington, DC. 


The results of a parametric study for a planar thermo- 
syphon are presented. The thermosyphon consists of 
a “U- ’’ geometry, with the center portion of the 
“U” being a solid. The outer legs of the “U” are the 
flow channels. One of the outer surfaces of a channel 
was held at a constant temperature. The remaining 
outer surfaces were considered adiabatic. The config- 
uration described is characteristic of passive systems 
for radioactive waste storage and reactor safety sys- 
tems. Parameters which were varied included the 
channel geometry, the thermal conductivity of the 
solid, and the Ra number. The average Nu number for 
the constant temperature surface decreased as the 
inlet channel width decreased, and as the thermal con- 
ductivity of the solid increased. A modified Ra number, 


415,474 


PHYSICS 
General 


defined as the Ra number divided by the length to gap 
ratio for the outer channel, is used in the paper. At low 
values of the modified Ra number, there is over an 
order of magnitude decrease in the average Vu 
number for a change in the inlet channel width from 1.0 
to 0.25. But as the value of the modified Ra number 
increases for any inlet channel width, the average Vu 
number results approached those of vertical parallel 
plates, independent of the inlet channel width and the 
thermal conductivity of the solid. The vertical parallel 
plate data is approached because the boundary layer 
flow near the heated plate is unaffected by the surface 
of the intervening solid. 


415,471 


DE93019564/GAR PC A06/MF A02 
Brookhaven National Lab., Upton, NY. 

National ——— Light Source user’s manual: 
— to VUV and x-ray beamlines. Fifth edi- 


N. F. Gmuer. Apr 93, 105p BNL-48724 
Contract ACO2-76CH00016 
Sponsored by Department of Energy, Washington, DC. 


The success of the National Synchrotron Light Source 
is based, in large part, on the size of the user commu- 
nity and the diversity of the scientific and technical dis- 
ciplines represented these users. As evidence of 
this success, the VUV Ring has just celebrated its 10th 
anniversary and the X-ray Ring will do the same in 
1995. In order to enhance this success, the NSLS 
User's Manual: Guide to the VUV and X-Ray Beam- 
lines - Fifth Edition, is being published. This Manual 
presents to the scientific community-at-large the cur- 
rent and projected architecture, capabilities and re- 
search programs of the various VUV and X-ray beam- 
lines. Also detailed is the research and computer 
equipment a General User can expect to find and use 
at each beamline when working at the NSLS. The 
Manual is updated periodically in order to keep pace 
with the constant changes on these beamlines. 


415,472 


DE93019567/GAR 
Argonne National Lab., IL. 
Facilities for in situ ion beam studies in transmis- 
sion electron microsc: 

C. W. Allen, S. Ohnuki, and H. Takahashi. Aug 93, 
5p ANL/MSD/CP-79635, CONF-93081 22-3 

Contract W-31109-ENG-38 

International conference on advanced materials (3rd), 
Tokyo (Japan), 31 amy 5 4 Sep 1993. Sponsored by 
Department of Energy, Washington, DC. 


PC A01/MF A01 


Interfacing an ion accelerator to a transmission elec- 
tron microscope (TEM) allows the analytical functions 
of TEM imaging and electron diffraction from very 
small regions to be employed during ion-irradiation ef- 
fects studies. At present there are ten such installa- 
tions in Japan, one in France and one in the USA. Gen- 
eral specifications of facilities which are operational in 
1993 are summarized, and additional facilities which 
are planned or being proposed are briefly described. 
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DE93019741/GAR PC A01/MF A01 
Superconducting Super Collider Lab., Dallas, TX. 
Engineering design study of alternative de op- 
tions for the forward toroids of the SSC de- 
tector. 

L. Dittert, and J. Western. May 93, 5p SSCL-Preprint- 
487, CONF-930537-102 

Contract AC35-89ER40486 

Annual international industrial symposium on the 
Super Collider and exhibition (5th), San Francisco, CA 
(United States), 6-8 May 1993. Sponsored by Depart- 
ment of Energy, Washington, DC. 


The Muon Forward Toroids (MFTs) are 3-meter-thick 
sections of magnetized iron located at both ends of the 
detector proposed by the Solenodial Detector Collabo- 
ration (SDC). The forward calorimeter and the outer 
muon chamber layers are supported by the MFT. This 
paper investigates viable and cost effective construc- 
tion alternatives for the MFTs. 
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DE93019746/GAR PC A03/MF A01 
Superconducting Super Collider Lab., Dallas, TX. 
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verification and acceptance tests of the 


-A helium system. 
V. Ganni, and T. V. ¥ Apparao. Jul 93, 12p SSCL- 


Preprint-488, CONF-930703-27 

Contract AC35-89ER40486 

International cryogenic engineering conference and 
international cryogenic materials conference, Albu- 
querque, NM (United States), 12-16 Jul 1993. Ns 
sored by Department of — Washington, DC. 


Three similar helium re ator systems have been 
installed at the Super Super Collider Labo- 
ratory (SSCL) N15 site; the A’ -A system, which will 
be used for the accelerator system's full cell string 
test; the N15-B system, which will be used for string 
testing in the tunnel; and a third plant, dedicated to 
owe at the Magnet Testing Laboratory. The 
ASST-A and N15-B systems will ultimately be a part of 
the collider’s N15 sector station equipment. Each of 
these three systems has many subsystems, but the 
design basis for the main refrigerator is the same. 
Each system has a guaranteed capacity of 2000 W of 
refrigeration and 20 g/s liquefaction at 4.5K. The test- 
ing and verification of the ASST-A refrigeration 
system consisted of parametric tests on the compres- 
sors and the total system. A summary of the initial per- 
formance test data is gi in this paper. The tests 
were conducted for two cases: in the first, all four com- 
pressors were operating; in the second, only one com- 
pressor in each stage was operating. In each case, 
tests were conducted in three modes of operation de- 
scribed later on. The process design basis supplied by 
the manufacturers and used in the design of the main 
components -- the compressor, and expanders and 
heat exchangers for the coldbox -- were used to 
reduce the actual test data using process simulation 
methodology. in addition, the test results and the proc- 
ess design submitted by the manufacturer were ana- 
lyzed using exergy analysis. This paper presents both 
the process and the exergy analyses of the manufac- 
turer's design and the actual test data for Case 1. The 
process analyses are presented in the form of T-S dia- 
grams. The results of the exergy comparing 
the exergy losses of each it and the total 
system for the manufacturer's design and the test data 
are presented in the tables. 
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DE93019749/GAR PC A03/MF A01 


14p AN '/XFD/CP-79800, CONF-930824-1 

Contract W-31109-ENG- 38 

Synchrotron radiation instrumentation, Gaithersburg, 
MD (United a 23-26 Aug by = Leeman by 
Department of Energy, Washington, DC 


Synchrotron x-ray windows are vacuum separators 
and are usually made of thin beryllium metal. Filters 
are provided upstream to absorb the soft x-rays so that 
the window is protected from overheating, which could 
result in failure. The filters are made of thin carbon 


ters and windows from among the possible i 

materials was investigated first. Then a series of ther- 
mal and structural analyses were performed on the 
filter and window. Results are presented from power 
absorption, analytical results from thermal, and struc- 
tural analyses as well as application of the failure crite- 
ria suggested by Wang and Kuzay to the filters and 


415,476 
DE93019753/GAR 
Argonne National Lab., IL. 
Mossbauer spectroscopy 


PC A03/MF A01 
with synchrotron radi- 


, T. Toeliner, and W. 
Sturhahn. Jul 93, 14p ANL/XFD/CP-78584, CONF- 
930195-3 
Contract W-31109-ENG-38 
Nassau Moessbauer conference (2nd), Garden City, 
NY (United States), 8 Jan 1993. Sponsored by Depart- 
ment of Energy, Washington, DC. 
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ation. 
E. E. Alp, T. M. 


The principles underlying observation of the Moss- 
bauer effect with synchrotron radiation are explained. 
The current status of the field is reviewed, and pros- 
pects for dedicated experimental stations on third gen- 
eration machines are discussed. 


DES3019755/GAR PC A02/MF A01 


|. Ahmad. 1993, 8p ANL/PHY/CP-79375 

Contract W-31109-ENG-38 

Capture yay Ad Fribourg (Switzer- 
land), 20-24 by Department of 


ene 
Energy, Washington, DC 


Theoretical calculations and measurements indicate 
that correlations are at a maximum in the 
ground states of the odd-proton nuclei Ac and Pa. It 
has been expected that odd-odd nuclei should have 
even larger amount of octupole-octupole correlations. 
We have recently made measurements on the struc- 
ture of (sup 224)Ac. Although spin and parity assign- 
ments could not be made, two bands starting at 354.1 
and 360.0 keV have properties characteristic of reflec- 
tion asymmetric shape. These two bands have very 
similar rotational constants and also similar alpha 
decay rates, which suggest similarity between the wa- 
vefunctions of these bands. These signatures provide 
evidence for octupole correlations in these nuclides. 


415,478 


DES3019823, PC A01/MF A01 


F. Nobrege, Mey 03, May 93, 5p SSCL Proprint 

930537-103 

Contract AC35-89ER40486 

Annual international industrial symposium 
Super Collider and exhibition (5th), San Francisco. 

(United States), 6-8 May 1993. ew Depart- 
ment of Energy, Washington, DC. 


Particle accelerators like the Superconducting Super 
Collider (SSC) use 


on the 
, C 


prae (degree) to ( os )269(degree)C 
minus 

((minus or yl at loads as high as 104 MPa 

(15 ksi). In addition, all magnet 


415,479 
ptt See See Lab. Dalles TX ” 
las, TX 
Wo" of SSC cooling ponds. 
Bear. May 93, 5p SSCL-Preprint-335, CONF- 
930537-104 
— AC35-89ER40486 
on 


international industrial symposium 
Super Colder and exhibitor (Sth) San Francisco, CA 
(United States), + den Rang 4% Sponsored by Depart: 
ment of Energy, Washington, DC 


The cooling requirements of the SSC are 


will provide reliable cooling for operation while also 


ys environmental goals of the project to maintain 
stream and flood peaks to preconstruction levels 
as well as other streamflow and water quality require- 
ments of the Texas Water Commission and the Envi- 
ronmental Protection Agency. 
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DE93019840/GAR 
Argonne National Lab., IL. 


; Lighting up the future. 

V. J. Potent. 1993, 12p ANL/APO/CP-80362, CONF- 
9309139-7 

Contract W-31109-ENG-38 

American Society for Quality Control (ASQC) national 
energy and environmental annual conference (20th), 
Indian Wells, CA (United States), 19-22 Sep 1993. 
Sponsored by Department of Energy, Washington, DC. 


Work on the Advanced Photon Source (APS) at Ar- 
gonne National Laboratory (ANL) involves the con- 
struction and supporting research and development 
for a national user facility for synchrotron radiation re- 
search in the x-ray region. The facility, when operation- 
al in 1997, will provide super-intense x-ray beams for 
many areas of basic research and will serve the entire 
=> ‘/ _fesearch community of several thousand 

paper describes the pertinent features of 
the d - a, construction and planned operation of the 
facility; and the impact quality has had in these areas. 
In addition, the introduction of several quality manage- 
ment techniques such as total quality management, re- 
liability/availability planning, and user interface are dis- 
cussed concerning their status and success. 


PC A03/MF A01 
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DE93019846/GAR PC A03/MF A01 
Brookhaven National Lab., Upton, NY. 
Critical evaluation of total half-lives of selected 


ro state radionuclides. 

. E. Holden. 1993, 11p BNL-49336, CONF- 

9308 148-3 

Contract ACO02-76CH00016 

International Union of Pure and Applied Chemistry 
(IUPAC) meeting (37th), Lisbon (Portugal), 5-12 Aug 
ng gemma by Department of Energy, Washing- 
ton, 


The half-lives of a number of selected ground state ra- 
dioactive nuclides have been evaluated and values 
have been recommended with uncertainties. These 
are all preliminary recommendations. 


415,482 
DE93019900/GAR PC A03/MF A01 
Fermi National Accelerator Lab., mapey | IL. 
oom section for the of b(bar b) pairs 
in p(bar p) collisions at (radical)s = 1.8 TeV. 
Aug 93, ys FNAL/C-93/199-E, CONF-930823-4 
Contract A we fee tye 
SY fem on lepton and photon interactions, Ithaca, 
United States), 10-15 Aug 1993. Sponsored by 
th wma of Energy, Washington, DC. 


The cross section for p(bar p) (yields) b(bar b)X is 
measured from high mass e(mu) events collected with 
the CDF detector during the 1988--1989 run of the Fer- 
milab Tevatron. are made between the 
data and next-to-leading order (NLO) Quantum Chro- 
modynamics (QCD). 
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DE93019904/GAR PC A03/MF A01 

Fermi National Accelerator Lab., Batavia, IL. 

Se ae with the highest total transverse 

Aug 93, 11p FNAL/C-93/208-E, CONF-930823-3 

Contract ACO2-76CH03000 

Ss jum on lepton and photon interactions, Ithaca, 
(United States), 10-15 Aug 1993. Sponsored by 

Department of Energy, Washington, DC. 


The properties of proton-antiproton interactions in 
which the total transverse energy exceeds 320 GeV 
are described. The events have recorded at the 
Fermilab Tevatron collider operating at a center-of- 
mass energy of 1.8 TeV. The differential cross-section 
is in good agreement with the QCD predictions. 
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DE93019905/GAR PC A03/MF A01 
Fermi National Accelerator Lab., Batavia, IL. 





Two-jet differential cross-section at CDF. 

Aug 93, 11p FNAL/C-93/201-E, CONF-930823-1 
Contract ACO2-76CH03000 

Symposium on lepton and photon interactions, Ithaca, 
NY (United States), 10-15 Aug 1993. Sponsored by 
Department of Energy, Washington, DC. 


Results for production of two or more hadronic jets at 
(radical) s = 1800 GeV at the Fermilab Tevatron are 
presented. The data are compared with the results 
predicted by perturbative QCD. Ratios of cross-sec- 
tions are also given. 


415,485 
DE93019954/GAR PC A04/MF A01 
Oak Ridge National Lab., TN. 

method for construction of TORT bound- 
ary sources from external DORT flux files. 
W. A. Rhoades. they 63p ORNL/TM-12359 
Contract ACO5-840R21400 
Sponsored by Department of Energy, Washington, DC 


The TORSED method provides a means of coupling 
cylindrical two-dimensional DORT fluxes or fluences to 
a eae nee TORT calculation in Cartesian ge- 
ometry thr construction of external boundary 
sources for T AT This can be important for several 
reasons. The two-dimensional environment may be 
too large for TORT simulation. The two-dimensional 
environment may be truly cylindrical in nature, and 
thus, better treated in that geometry. It may be desired 
to use a single environment calculation to s' nu- 
merous local perturbations. In Section | the TORSED 
code is described in detail and the diverse demonstra- 
tion problems that accompany the code distribution 
are discussed. In Section ||, an updated discussion of 
the VISA code is given. VISA is — to preprocess 
the DORT files for use in TORSED. In Section Ill, the 
references are listed. 
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——- laren system for measur- 
ing a cavity modes. 


D. A. Goldberg, and R. A. Rimmer. May 93, 5p LBL- 
33280, CONF-93051 1-389 

Contract ACO3-76SF00098 

International particle accelerator conference, Wash- 
ington, DC (United States), 17-20 May 1993. Spon- 
sored by Department of Energy, Washington, DC. 


We describe a fully automated bead puller system 
which uses stepping motors to position the bead, and 
an HP-8510 network analyzer to measure the resulting 
frequency shifts, both devices being under computer 
control. Longitudinal motion of the bead is used for 
measurement of cavity shunt ve pee In addition, 
azimuthal scans at fixed inal position aid in de- 
termining the multipole acter of higher-order 
modes. High sensitivity/accuracy is made possible by 
measuring phase shifts at the unperturbed resonant 
frequencies (rather than frequency shifts themselves), 
thereby permitting —— factors of > 500 with 
only modest increases in data acquisition time. Sample 
measurements will be presented. A comprehensive 
analysis of the experimental results is presented in an 
accompanying paper. 
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Prelim Safety Analysis Report (PSAR), the 
NSLS 200 MeV Linear Electron Accelerator. 

L. N. Blumberg, A. |. Ackerman, T. Dickinson, R. N. 
Heese, and R. A. Larson. 15 Jun 93, 68p BNL-49371 
Contract ACO2-76CH00016 

Sponsored by Department of Energy, Washington, DC. 


The radiological, fire and electrical hazards posed by a 
200 MeV electron Linear Accelerator, which the NSLS 
Department will install and commission within a newly 
assembled structure, are addressed in this Preliminary 
Safety Analysis Report. Although it is clear that this 
accelerator is intended to be the injector for a future 
experimental facility, we address only the Linac in the 
present PSAR since neither the final design nor the 
operating characteristics of the experimental ——- 
are known at the present time. The fire detection and 

control system to be installed in the building is judged 
to be completely adequate in terms of the marginal 
hazard presented - no tible materials other 
Cas Ce cout aniee eens SO oes ey 
have been identified. Likewise, electrical hazards as- 
sociated with power supplies for the beam transport 


magnets and accelerator components such as the ac- 
celerator klystrons and electron gun are classified as 
marginal in terms of potential personnel injury, cost of 
equipment lost, —— downtime and public impact 
perceptions as defined in the BNL Environmental 
Safety and Health Manual and the probability of occur- 
rence is deemed to be remote. No unusual features 
have been identified for the power supplies or electri- 
cal distribution system, and normal and customary 
electrical safety standards as practiced throughout the 
NSLS complex and the Laboratory are ified in this 
report. The radiation safety hazards are similarly 
judged to be marginal in terms of probability of occur- 
rence and potential injury consequences since, for the 
low intensity operation proposed - a factor of 25 less 
than the maximum Linac capability specified by the 
vendor - the average beam power is only 0.4 watts. 
The shielding specifications given in this report will 
give adequate protection to both the general public 
and nonradiation workers in areas adjacent to the 
building as well as radiation workers within the con- 
trolled access building. 
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Pulsed Coe microwigglers are capable of 
creating pee ma with shorter periods than con- 
ventional wigglers. Wiggler field parameters of 1 Tesla 
and 5-mm period are achieved by passing (approxi- 
mately)25 kA down a slotted 3 mm outer diameter 
copper tube. The taut -wire technique is used to meas- 
ure the wiggler magnetic field in a small aperture ((ap- 
proximately)1.7 mm) with the required spatial (0.1 mm) 
and temporal ((approximately)5 (mu)s) resolution. The 
absence of midplane symmetry, in contrast to perma- 
-= magnet ‘. Causes unique problems in our 

le have measured strong dipole 
(bending) and quadrupole (defocusing) field errors with 
both de and time-dependent parts. effects on the 
magnetic field of current redistribution caused by heat- 
ing in the copper tube has been measured. We have 
identified causes for the various field errors and their 
sensitivities to fabrication tolerances. Improvements 
we have made towards meeting the required toler- 
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The Physics Division at Oak Ridge National Laboratory 
has several recirculating water cooling systems. One 
of them supplies deionized water at 150 psi, which is 
mainly used for otyiowes tO windings at the Oak 
Ridge tron (ORIC). The system has 
three 125-hp water pumps, each of which is capable of 
supplying water at the rate of 1000 gpm. 

major requirements of this water supply system is that 
the supply pressure must be kept constant. An adjust- 
able-frequency speed controller was recently installed 
to control the speed of one of the pump motors. A 
servo-system was provided with the adjustable-fre- 
quency controller for regulating motor speed and, sub- 
sequently, the water pressure. After unsuccessful at- 
tempts to operate the servo, it was concluded that the 
regulator may not work for the existing system. Prior to 
installation of the variable-frequency controller, pres- 
sure regulation was accomplished with a pneumatical- 
ly controlled load by-pass valve. To maintain constant 
pressure in the system, it is necessary to run always at 
full load, even if full load is not on the system. Hence, 
there is a waste of energy when full load is not con- 
nected to the system. So, a ee a 
one regulator that — at any 

become necessary. This report discusses the aaa 
of such a pressure regulator. 
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one control console for the HHIRF 25-MV 


‘andem Accelerator. 
—— Basher. Sep 93, 51p ORNL/TM- 
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Sponsored by Department of Energy, Washington, DC. 


The CAMAC-based control system for the 25-MV 
Tandem Accelerator at HHIRF uses two Perkin-Elmer, 
32-bit minicomputers: a messa — computer 
and a supervisory computer. Two operator consoles 
are located on one of the six serial highways. Operator 
control is provided by means of a console CRT, track- 
ball, assignable shaft encoders, and meters. The mes- 
ra: switching computer transmits and receives con- 
information on the serial highways. At present, the 
CRT pages with updated parameters can be displayed 
and parameters can be controlled only from the two 
existing consoles, one in the Tandem control room 
and the other in the ORIC control room. It has become 
necessary to expand the control capability to several 
other locations in the building. With the expansion of 
control and monitoring capability of accelerator param- 
eters to other locations, the operators will be able to 
control and observe the result of the control action at 
the same time. This capability will be useful in the new 
Radioactive lon Beam project of the division. Since the 
new control console will be PC-based, the existing 
page format will be came The PC will be communi- 
with the Perkin-Elmer = RS-232 with the 
aid of a communication protocol. Hardware configura- 
tion has been established, a software program that 
reads the pages from the shared memory, and a com- 
munication protocol have been developed. The follow- 
ing sections present the implementation strategy, work 
completed, future action plans, and the functional de- 
tails of the communication protocol. 
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Measurements of higher-order mode damping in 
the PEP-II low-power test cavity. 

R. A. Rimmer, and D. A. Goldberg. May 93, 6p LBL- 
33312, CONF-93051 1-390 
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International particle accelerator conference, Wash- 
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The paper describes the results of measurements of 
the Higher-Order Mode (HOM) spectrum of the low- 
power test model of the PEP-II RF cavity and the re- 
duction in the Q's of the modes achieved by the addi- 
tion of dedicated — waveguides. All the longitu- 
dinal (monopole) and deflecting (dipole) modes below 
the beam pipe cut-off are identified by comparing their 
measured frequencies and field distributions with cal- 
culations using the URMEL code. Field configurations 
were determined using a perturbation method with an 
automated bead positioning system. The loaded Q's 
agree well with the calculated values reported previ- 
ously, and the eee ge HOMs are damped by more 
than three orders of magnitude. This is sufficient to 
reduce the coupled-bunch growth rates to within the 
capability of a reasonable feedback system. A high 
power test cavity will now be built to validate the ther- 
mal design at the 150 kW nominal operating level, as 
described elsewhere at this conference. 
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Emittance measurement and modeling of the ALS 
50 MeV linac to booster line. 

J. Bengtsson, W. Leemans, and T. Byrne. May 93, 
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The Twiss parameters and emittance have been 
measured for the ALS LINAC through non-linear 
(chi)(sup 2) — of the measured beam size (fixed 
location) vs. focal strength of a quadrupole triplet. The 
obtained values have been used to calculate the ex- 
pected beam size and dispersion along the linac-to- 
booster transport line giving good agreement with 
measurements. The efforts resulted in superior injec- 
tion into the booster. 
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We present an overview of the calculated longitudinal 
and transverse coupled-bunch (CB) growth using the 
measured RF cavity higher order mode impedance 
and estimated resistive wall (RW) impedance for the 
proposed PEP-I! B-Factory, a dual-ring electron-posi- 
tron collider. We also describe a visual method of rep- 
resenting the effective beam impedance and corre- 
sponding growth rates which is especially useful for 
endemtnng the dependence of growth rate on 
higher order mode frequency and Q, spread of HOM 
frequencies between cells, and for determining the re- 
quirements of the CB feedback systems. 
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Accelerator transmutation studies at Los Alamos 
with LAHET, MCNP, and CINDER’90. 

W. B. Wilson, T. R. England, and E. D. Arthur. 1993, 
20p LA-UR-93-3080, CONF-930168-9 

Contract W-7405-ENG-36 
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Versions of the CINDER code have been used over 
three decades for determination of reactor fuel inven- 
tories and aggregate neutron absorption and radioac- 
tive decay properties. The CINDER’90 code, an evolv- 
ing version which requires no predetermined nuclide 
chain structure, is suitable for a wider rai of trans- 
mutation problems i ing those treated with older 
versions. in recent accelerator transmutation studies, 
the CINDER’90 code has been linked with the LAHET 
Code System (LCS) and, for high-energy calculations, 
with SUPERHET. A description of the nature of these 
linked calculational tools is given; data requirements 
for the transmutation studies are described; and, ex- 
amples of linked calculations are described for some 
interesting accelerator applications. 
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Performance of the high brightness linac for the 
Advanced Free Electron Laser Initiative at Los 


Alamos. 

R. L. Sheffield, R. H. Austin, K. D. C. Chan, S. M. 
Gierman, and J. M. Kinross-Wright. 1993, 14p LA- 
UR-93-3101, CONF-930855-1 
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The AFEL accelerator has produced beams of 
than 2 (times) 10(sup 12) A/m(sup 2) at 1 nC 

= 2*\/(var epsilon)(sup 2), with | greater 
100). The 1300 MHz standing-wave accelerator cee 
on-axis ing cells. The ‘on source is a pho- 
toinjector with a CsK(sub 2)Sb photocathode. The 
photoinjector is an integral part of a single 11-cell ac- 
celerator structure. The accelerator operates between 
12 and 18 MeV. The beam emittance growth in the 
accelerator is minimized by using a photoinjector, a fo- 
cusing solenoid to correct the emittance growth due to 
space charge, and a special design of the coupling 
slots between accelerator cavities to minimize quadru- 
pole effects. This paper describes the experimental re- 
sults and compares those results with PARMELA sim- 
ulation. The simulation code PARMELA was modified 
for this effort. This modified version uses SUPERFISH 
files for the accelerator cavity fields, MAFIA files for 
the fields due to the coupling slots in the accelerator 
cells, and POISSON files for the solenoid field in the 


gun region. 


— 
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Search for top quark with DO detector. 

S. D. Protopopescu. 1993, 7p BNL-49360, CONF- 

930363-7 
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ee on quantum chromodynamics and high 
hadronic interactions (28th), Les Arcs (France), 

13-2 27 Mar 1993. Sponsored by Department of Energy, 

Washington, DC. 


We report preliminary results of a search for the top 
quark by the D(O) collaboration at the Fermilab Teva- 
tron p(bar p) collider using a data sample correspond- 
ing to an integrated luminosity of about 7.5 pb(sup 
(minus) 1). Events with a high p(sub T) isolated electron 
and large missing E(sub T) which are candidates for 
containing W bosons were studied. Only one vent was 
found having an additional isolated lepton. ee 
the ee and e(mu) channels we set a lower limit of 
GeV/c(sup 2) for the top quark mass. 
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Improved cable insulation for superconducting 
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Several years ago, Brookhaven joined with DuPont in a 
cooperative effort to develop improved cable insula- 
tion for SSC superconducting dipole magnets. The 
effort was supported by the SSC Central Design Group 
and later the SSC Laboratory. it was undertaken be- 
cause turn-to-turn and midplane shorts were routinely 
being experienced during the = of magnets 
with coils made of the existing Kapton/Fi pote o 
FG) system of Kapton film overwrapped wii 
impregnated fiberglass tape. Dissection of failed m and 
nets showed that insulation disruption and punch- 
through was occurring near the inner edges of turns 
close to the magnet midplane. Coil pressures of great- 
er than 17 kpsi were sufficient to disrupt the insulation 
at local high spots where wires in turns 
crossed one another and where the cable had been 
— compacted in the keystoning operation during 

cable manufacture. In the joint ment program, 
numerous combinations of polyimide films manufac- 
tured by DuPont with varying configurations and prop- 
erties (including thickness) were subjected to tests at 
Brookhaven. Early tests were bench trials using 
wrapped cable samples. The most promising candi- 
dates were used in coils and many of these assembled 
and tested as magnets in both the SSC and RHIC 
magnet programs currently underway. The Kapton Ci 
(Cl) system that has been adopted represents a suita- 
ble compromise of numerous competing factors. It ex- 
hibits improved performance in the critical parameter 
of compressive punch- resistance as well as 
other advantages over the K/FG system. 
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Quench propagation for the BNL-built, full- 
50mm aperture model dipoles. 
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As part of the program to build and test SSC 50mm 
aperture prototype dipole magnets, a series of seven 
full-length dipoles were built ax and tested at BNL. Impor- 
tant part of the testing program was the study of 
quench propagation velocity and hot spot temperature 
over a range of experimental conditions in order to 
characterize the safety of the conductor during 
nches experienced under different circumstances. 
h studies are important tools in design, implemen- 
tation, and verification of quench protection strategies 
in superconducting accelerator its. This investi- 
gation was facilitated by artificially inducing quenches 
under controlled experimental conditions with spot 
heaters placed at carefully chosen locations on the 
magnet coils. Such studies were done as part of the 
1 magnet test program and were performed 
on five of the in the series. All were 
with spot heaters on an inner coil, and two of these 


also had spot heaters on an outer coil. Therefore, in 
addition to the studies in the inner coils, it was also 
possible to study quench propagation in the outer 
coils, where slower quench velocities and higher con- 
ductor temperatures are expected, in comparison to 
that in the inner coils. In spontaneous quenches, 
where there may be no voltage taps, it is not possible 
to measure the conductor hot spot temperature. It is 
straightforward to measure the number of MIITs gener- 
ated, since only the magnet current and voltage need 
be measured. The concept of MIITs then becomes a 
valuable diagnostic tool which can characterize the 
temperature behavior of a conductor during quench 
and can be used to determine limits for safe operation 
of the coil. With spot heaters placed at known loca- 
tions and closely bracketed by voltage taps, hot spot 
temperature can be measured. Research such as is 
described in this paper is therefore important in order 
to determine the validity of the MIiTs approach and to 
— a correlation between temperature and 
MIITs. 
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We are constructing a soft x-ray intensity interferome- 
ter and an undulator based beamline to demonstrate 
intensity interferometry in the x-ray region. The 10- 
period soft x-ray undulator at the NSLS provides the 
necessary coherent flux; the X13A beamline is de- 
signed to preserve the spatial coherence of the bright 
x-ray beam and provide sufficient temporal coherence 
using a horizontally deflecting spherical grating mon- 
ochromator. Using the interferometer, which consists 
of an array of small slits, a wedge-shaped beamsplitter 
and two fast microchannel plate detectors, we expect 
to measure the spatial coherence of the undulator 
beam and therefore the size of the source in the verti- 
cal plane. Details of the bean-dine design and the in- 
terferometer experiment are discussed. 
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This report discusses the operation of the compton po- 
larimeter at the Stanford Linear Collider. 
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The magnetic field design for a 600 MeV proton cyclo- 
tron is ibed. The cyclotron has a single stage, a 
normal conducting magnet coil and a 9.8 m outside 
yoke diameter. It has 8 sectors, with a transition to 4 
sectors in the center region. The magnetic field design 
was done using 1958 Harwell rectangular ridge system 
measurements and was compared with recent 3-di- 
mensional field calculations with the program TOSCA 
at NSCL. The center region 4--8 sector transition fo- 
cussing was also checked with TOSCA. 
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High energy physics program at Texas A&M Uni- 
versity. Final report, April 1, 1990--March 31, 1991. 
Progress rept. 
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The Texas A&M experimental high energy physics 
= has been supported since its inception by 

ntract DE-ASO5-81ER40039. During that period we 
established a viable experimental program at a univer- 
sity which before this time had no program in high 
energy physics. In 1990, the experimental program 
was augmented with a program in particle theory. In 
the accompanying final report, we outline the research 
work accomplished during the final year of this con- 
tract and the program being proposed for consider- 
ation by the Department of Energy for future grant sup- 
port. Some of the particular areas covered are: Collider 
detector at Fermilab program; the TAMU MACRO pro- 
gram; SSC R&D program; SSC experimental program; 
and theoretical physics program. 
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This report discusses the following topics: Heavy 
Quark Physics; Chiral Perturbation Theory; Skyrmions; 
Large-N Limit; Weak Scale Baryogenesis; ———_ 
metry; Rare Decays; Technicolor; Chiral Lattice Fer- 
mions; Pauli-Villars Regulator and the Higgs Mass 
Bound; Higgs and Yukawa Interactions; Gauge Fixing; 
and Quantum Beables. 


415,504 
N94-13813/8/GAR PC A10/MF A03 
Jet Propulsion Lab., Pasadena, CA. 

Submillimeter, Millimeter, and Microwave Spectral 
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A computer-accessible catalog of submillimeter, milli- 
meter, and microwave spectral lines in the frequency 
range between 0 and 10,000 GHz (i.e., wavelengths 
longer than 30 micrometers) is described. The catalog 
can be used as a planning or as an aid in the identifica- 
tion and analysis of observed spectral lines. The infor- 
mation listed for each spectral line includes the fre- 
quency and its estimated error, the intensity, the lower 
state energy, and the quantum number assignment. 
This edition of the catalog has information on 206 
atomic and molecular species and includes a total of 
630,924 lines. The catalog was constructed by using 
theoretical least square fits of published spectral lines 
to accepted molecular models. The associated predic- 
tions and their estimated errors are based upon the 
resultant fitted parameters and their covariances. 
Future versions of this catalog will add more atoms 
and molecules and update the present listings as new 
data appear. The catalog is available as a magnetic 
data tape recorded in card — with one card 
image per spectral line, from the National Space Sci- 
= Data Center, located at Goddard Space Flight 
inter. 
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Gegeninduktivataet Zwischen Teilweise Bewickel- 
tem Ringkern und Einer Doppelleitung (Mutual In- 
ductance between Partially Wound Tori and a Bifi- 
lar Conductor). 

Ph.D. Thesis. 

K. S. a 1992, 126p ETN-93-94388 

Text in German 


The solution of the three dimensional magnetostatic 
problem in cylindrical and toroidal coordinates is used 
to develop analytic expressions for the mutual induct- 
ance between bifilar current carrying conductors and 
Partially wound tori of rectangular and circular cross 
sections. The double series containing associated Le- 
gendre functions obtained for the mutual inductance in 
the case of toroid with circular cross section was eval- 
uated for certain dimensions of the toroid, after intro- 


ducing a gemetrical factor dependent only on the di- 
mensions of the toroid. To solve Laplace equations 
using only cylindrical coordinates, the r lar 
toroid was viewed as one element of an infinite 
number of tori located symmetrically to the axis rota- 
tion and placed parallel to the flat surfaces of the origi- 
nal toroid. The mutual inductance in the case of the 
toroid with the rectangular cross-section was calculat- 
ed using matrix formulation of the solution to the po- 
tential problem and the double series obtained for the 
mutual inductance was evaluated for the rectangular 
toroid dimensioned in such a way that both types of tori 
have the same average diameter and cross sectional 
area. To check the results from the two boundary 
value problems involving circular and rectangular tori, 
various special eqs ay of the rectangular toroid 
in the field of the bi lines were studied. The first 
configuration was that of an infinitely long toroid, on 
the surface of which the magnetic field was calculated 
and compared with the values obtained from the gen- 
eral solution. For two tori with almost equal cross sec- 
tions the induced voltages in the windings were meas- 
ured and calculated, whereby the results are found to- 
tally well within the experimental errors. For rough esti- 
mation of the induced voltage, some approximate ex- 
pressions were given and numerically and experimen- 
tally verified. 
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No abstract available. 
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National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Relativistic Proton-Nucleus Scattering and One- 
Boson-Exchange Models. 
K. M. Maung, F. Gross, J. A. Tjon, L. W. Townsend, 
and S. J. Wallace. 1993, 11p 
in Hampton Univ., 4. Calculations and Confin- 
ing Interactions 11 Bee ep. from ae Review C 
(American Physical ), V. 43, No. 3, Mar. 1991 p 
1378-1388. Sponsored in Part by Doe. 


Relativistic p-(Ca-40) elastic scattering observables 
are calculated using four sets of relativistic NN ampli- 
tudes obtained from different one-boson-exchange 
(OBE) models. The first two sets are based upon a rel- 
ativistic equation in which one particle is on mass shell 
and the other two sets are obtained from a quasipoten- 
tial reduction of the Bethe-Salpeter equation. Results 
at 200, 300, and 500 MeV are presented for these am- 
plitudes. Differences between the predictions of these 
models provide a study of the uncertainty in construct- 
ing Dirac optical potentials from OBE-based NN ampli- 


415,508 
N94-14551/3/GAR 

(Order as N94-14549/7/GAR, PC oe 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Theoretical Antideuteron-Nucieus 


Cross Sections. 

W. W. Buck, J. W. Norbury, L. W. Townsend, and J. 
W. Wilson. 1993, 5p 

Contract NCC1-42 

In Hampton Univ., Scattering Calculations and Confin- 
ing Interactions 5 p. Rep. from | Review C 
= Physical Society), V. 33, No. 1, Jan. 1986 p 


Antideuteron-nucleus absorptive cross sections for in- 
termediate to high energies are calculated using an 
ion-ion optical model. Good agreement with experi- 
ment (within 15 percent) is obtained in this same 
model for (bar p)-nucleus cross sections at we any 
qnengian up to 16 GV. ae auatie ot enim gd for 
estimating antinucleus-nucleus cross sections from 
NN data and that further cosmic ray studies to 
search for anti ‘ons and other antinuclei be un- 
dertaken. 


415,512 


PHYSICS 
General 


415,509 
N94-14552/1/GAR 
(Order as N94-14549/7/GAR, PC A04/MF 


A01) 
Hampton Univ., VA. Dept. of Physics. 
Isospin Flip as a Relativistic Effect: NN Interac- 


= - Buck. 1993, 10p CEBAF-PR-89-023, HUPHY- 
Contract NSF Ril-87-04038 

In Its Scattering Calculations and Confining Interac- 
tions 10 p. Prepared in ation with Continuous 
Electron Beam Accelerator Facility, Newport New, VA. 


Results are presented of an analytic relativistic calcu- 
lation of a OBE nucleon-nucleon (NN) interaction em- 
ploying the Gross equation. The calculation consists of 
a non-relativistic reduction that keeps the negative 
energy states. The result is compared to purely non- 
relativistic OBEP results and the relativistic effects are 
separated out. One finds that the resulting relativistic 
effects are expressable as a power series in (tau(sub 
1))(tau(sub 2 that agrees, qualitatively, with NN scat- 
tering. Upon G-parity transforming this NN potential, 
one obtains, qualitatively, a short range NN spectros- 
copy in which the S-states are the lowest states. 


415,510 
N94-14721/2/GAR PC A03/MF A01 
Rome Univ. (Italy). Dipt. di Fisica. 

pep the Z(Sup 0) Mass and Inclusive Widths 
io 


A. Borrelli, L. Maiana, and R. Sisto. 4 Apr 90, 11p 
PREPRINT- 731, ETN-93-94369 

Sponsored in Part by Ministry of University and Scien- 
tific and Technological Research, Italy. 


The Z(sup 0) mass and inclusive widths measured by 
Large Electron-Positron (LEP) storage ring experi- 
ments are compared with the predictions of the stand- 
ard electroweak . A strat analogous to the 
one adopted by Ellis and Fogli is followed and the 
value of sine squared theta(sub w) as function of 
m(sub t) derived from each partial width is compared 
with that obtained from the Z(sup 0) mass. It is pointed 
out that the comparison is quite insensitive to m(sub t), 
but rather it can give a precise test of the theory itself. 


415,511 
N94-15027/3/GAR 

(Order as N94-15025/7/GAR, PC er 
National Aeronautics and ace Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
X ray ers: Principles and Perform- 


ance. 

S. H. Moseley, M. Juda, R. L. Kelley, D. Mccammon, 
and C. K. Stahle. cDec 92, 7p 

In Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 13-19. 


Microcalorimeters operating at cryogenic tempera- 
tures can be excellent X-ray spectrometers. They si- 
multaneously offer very high spectral resolving power 
and high efficiency. These attributes are important for 
X-ray astronomy where most sources have low fluxes 
and where high spectral resolution is essential for un- 
derstanding physics of the emitting regions. The 
principles of operation of these detectors, limits to their 
sensitivity, design considerations, techniques of fabri- 
cation, and their performance as X-ray spectrometers, 
are reviewed. 


415,512 
N94-15031/5/GAR 
(Order as N94-15025/7/GAR, PC ae 


Stichting Ruimteonderzoek Nederland, Utrecht. 
Superconductive X ray Photon Detectors. 

P. A. J. Dekorte. cDec 92, 10p 

In Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 41-50. Spon- 
sored by Netherlands Technology Foundation. 


The status and developments in the area of supercon- 
ductive photon detectors are reviewed with emphasis 
on superconductive tunnel junctions. An introduction 
to the basics of superconductive tunnel junctions for 
radiation is given together with the requirements on 
the read out electronics. Special attention is devoted 
to the influence of the various quasi-particle and 
loss processes on the detector performance. 

he process of quasi-particle trapping, depending on 
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the proximity effect, and the results obtained in the var- 
ious experimental structures are addressed. This proc- 
ess also plays a central role in the read out of absorb- 
ers of a size substantially larger than the junctions 
themselves. Results of another way to increase detec- 
tor size by the use of detector arrays are presented. 


415,513 
N94-15032/3/GAR 

(Order as N94-15025/7/GAR, PC AIs/MF 

04) 


Superconductors as Photon Detectors. 
T. Girard, V. Jeudy, D. Limagne, V. Pagesy, and A. 
Pi . cDec 92, 5p 
In sa, Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 51-55. Pre- 
pared in Cooperation with Paris Vil Univ., Fra Nce. 


The operational principles of superheated supercon- 
ducting spheres are reviewed, and results of signifi- 
cance to their application in radiation detection are dis- 
cussed. Metastable superconductors are found in 
either intrinsic or geometric states, naively character- 
ized by microspheres and strips, respectively. With 
spheres, prototype matrix detectors have been built 
and provide the basis for potential imaging systems as 
well as specific particle detection systems. Recent re- 
sults demonstrate that with rather large microspheres 
not selected in size, energy resolution can be 
achieved. Strips, recently studied with an induction 
readout technique, indicate a possible new form of de- 
tector with an enhanced capacity for energy resolu- 
tion. 


Paris VI Univ. (France). 


415,514 
N94-15036/4/GAR 
(Order as N94-15025/7/GAR, PC A18/MF 
A04) 
Interuniversity Micro-Electronics Center, Louvain (Bel- 


m). 
Backside Illuminated, Area CCD Imager 
for Electron Detection. 
|. Debusschere, |. Born, C. Claeys, K. Debackker, 
and A. Verbist. cDec 92, 5p 
Contract HV-CCD-N88/20) 21 /22 
In Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 81-85. 


A thinned, backside illuminated, two dimensional 
Charge Coupled Device (CCD) realized for incorpora- 
tion into an —— intensifier is reported. The detection 
of electrons moderate energy (5 to 15 keV) by 
means of a CCD requires backside irradiation of de- 
vices whose sensitive region is thinned down to about 
10 micrometers, such that the electrons are absorbed 
in the sensitive volume of the CCD. After thinning and 
packaging, the CCD’s are subjected to a high tempera- 
ture vacuum bake-out cycle, which poses severe re- 
co's ae on both the die and wire bonding. The 

D’s are finally incorporated into the image intensifi- 


415,515 
N94-15058/8/GAR 
(Order as N94-15025/7/GAR, PC A18/MF 
A04) 
European Space Research and Technology Centre, 
Noordwijk (Netherlands). 
Developments in Extreme Ultraviolet and X ray In- 


strumentation. 

A. Peacock, and J. A. M. Bleeker. cDec 92, 2p 

In Its Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 217-218. 


An overview of the symposium to review the future 
photon detector needs for ESA’s long term science 
program ‘Horizon 2000’ and beyond is presented. 
Once future requirements for detector instrumentation 
are determined it will be possible to focus the agency's 
technological research program on the key areas re- 
quiring further dev it and support. in the region 
covering extreme ultraviolet (EUV) and x-ray wave- 
lengths, a number of papers demonstrated the current 
limitations of various detector systems and highlighted 
possible future developments and trends. A resume of 
the issues, raised at the symposium specifi- 
cally for EUV and x-ray photon detectors, is provided. 


(Order as N94-15025/7/GAR, PC A18/MF 

A04) 

Consiglio Nazionale delle Ricerche, (Italy). Ist. 
on _ Naples (italy 
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Nb-Based SJTJ for Nuclear Detection: Preliminary 
Results with aipha Radiation. 

R. Cristiano, E. Esposito, L. Frunzio, S. Pagano, and 
A. Barone. cDec 92, 4p 

In Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 265-268. Spon- 
sored by Cnr and ETL. 


High quality Nb based Superconducting Josephson 
Tunnel Junctions (SJTJ) are promising devices as de- 
tectors of nuclear radiation because of the low energy 
threshold, fast response, and good thermal cyclability. 
The samples utilized were fabricated with underlayer 
technique and a self aligned insulation process in sili- 
con substrates. A 5 by 5 sq mm chip containing as 
many as 240 SJTJ’s was designed with various junc- 
tion configurations oriented toward energy and time 
sensitive detection. The chip was irradiated with alpha 
particles from an Am-241 source located 5 mm above 
the junction and separated by a mechanically con- 
trolied shutter. Pulse height and risetime spectra of 
both ‘island’ type and series connected SJTJ’s are re- 
ported. Signals generated by nuclear radiation wer2 
observed at temperatures up to 2K, where a reduction 
of the collected charge occurs because of the en- 
hancement of the recombination rate. 


415,517 
N94-15072/9/GAR 

(Order as N94-15025/7/GAR, PC A18/MF 

A04) 

National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard spews Flight Center. 
X-ray Spectroscopy with Silicon PIN and Ava- 
lai Photodiodes. 
U. D. Desai. cDec 92, 3p 
In Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space instrumentation p 285-287. 


Results of an evaluation of silicon P-intrinsic-N (PIN) 
photodiodes and Avalanche Photodiodes (APD) for 
the direct detection of soft x rays from 1 to 20 keV and 
for the detection of scintillation light output from 
Csi(Tl) for higher x ray energies (30 to 1000 keV) are 
presented. About one keV resolution was achieved at 
room temperature for both the PIN and APD detectors 
for soft x rays (1 to 20 keV). Commercially available, 
low power (18 mV), low noise, hybrid preamplifiers, 
were used. These photodiodes were also coupled to 
Cs\(Tl) scintillator and obtained about 6 — at 
662 keV. The photodiode frequency ae 
matches well with the emission spectrum of the CsI(T1) 
scintillator _—— ope spectral resolution and a 
higher signal than Nal(Tl) when viewed by convention- 
al photomultipliers. A PIN-Csi(Tl) combination pro- 
vides a low energy threshold of around 60 keV while 
for the APD-Csl(T]) it is 15 keV. 


415,518 


N94-15083/6/GAR 
(Order as N94-15025/7/GAR, PC A18/MF 


A04) 
Substrate Effects in Tunnel 
Junction Detectors. 
S. Lemke, F. Hebrank, R. Gross, R. P. Huebener, 
and T. Weimann. cDec 92, 4p 
In Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 335-338. Spon- 
sored by Dfg. 


Superconducting Nb/AlOx/Nb tunnel junction detec- 
tors on bulk Si substrates show a spatially innomogen- 
eous detector response when part of the energy of an 
ionizing particle is deposited in the substrate. Nb/ 
AlOx/Nb tunnel junctions with V(sub m) = 24 mV were 
prepared on 1 to 2 micrometer thick Si membranes. 
The spatial oe pe! of the response signal for the 
detection of 35 keV electrons improves signiicantl for 
junctions on Si membranes as compared to junctions 
on bulk silicon. The signal decay time for the mem- 
brane detector is about 450 microseconds at T = 5K, 
reducing the minimum energy (e) required to generate 
and count a single excess quasiparticle to (e) less than 
6 meV. Constraints for the spectroscopy of X-rays with 
high energy resolution in superconducting tunnel junc- 
tion detectors are discussed. 


Tuebingen Univ. (Germany). Physikalisches Inst. 
Superconducting 


415,519 


N94-15089/3/GAR 
(Order as N94-15025/7/GAR, PC A18/MF 


A04) 
Northwestern Univ., Evanston, IL. 


Multilayered ng to Superconducting Tunnel 
Junction X ray 
ED. Ripert, 6. N. J. B. Ketterson, S. R. 
Maglic, and S. Lomatch. cDec 92, 3p 

Contracts NAGW-2859, NSF DMR-88-09864 

In Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 361-363. 


‘First generation’ superconducting tunnel junction X- 
ray detectors (characterized by a single tunnel junction 
in direct contact with its substrate, with totally external 
amplification) remain more than an order of magnitude 
away from their theoretical energy resolutions which 
are in the order of eV’s. The difficulties that first gen- 
eration devices are encountering are being attacked 
by a ‘second generation’ of superconducting X-ray de- 
tector designs including quasiparticle trapping configu- 
rations and Josephson junction arrays. A second gen- 
eration design concept, the multilayered supercon- 
ducting tunnel junction X-ray detector, consisting of 
tens to hundreds of tunnel junctions stacked on top of 
one another (a superlattice), is presented. Some of the 
possibilities of this engineered materials approach in- 
clude the tuning of phonon transmission characteris- 
tics of the material, suppression of parasitic quasiparti- 
cle trapping and intrinsic amplification. 


415,520 
N94-15095/0/GAR 

(Order as N94-15025/7/GAR, PC A18/MF 

A04) 

Center for industrial Research, Oslo (Norway). 
Silicon Radiation Sensor Systems for gamma and 
X ray Detection at Si. 
S. Tunheim, E. Nygaard, A. Kijensmo, L. Evensen, 
and F. Serck-Hanssen. cDec 92, 3p 
in Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 389-391. 


An —- research and development program in the 
field of silicon radiation sensor systems for gamma and 
X-ray detection is presented. In particular, the activities 
on double sided/single sided silicon radiation sensors 
and in front end electronics ASIC’s (Application Specif- 
ic Integrated Circuits) are described. 


415,521 

N94-15752/6/GAR 

Old Dominion Univ., Norfolk, VA. 
Study of Multi-Dimensional Radiative Energy 
Transfer in Molecular Gases. 

J. Liu, and S. N. Tiwari. Oct 93, 71p NAS 
1.26:194613, ODU/ICAM-93-102, NASA-CR-194613 
Contract NAG1-363 


The Monte Carlo method (MCM) is applied to analyze 
radiative heat transfer in nongray gases. The nongray 
mode! employed is based on the statistical arrow band 
model with an exponential-tailed inverse intensity dis- 
tribution. Consideration of spectral correlation results 
in some distinguishing features of the Monte Carlo for- 
mulations. Validation of the Monte Carlo formulations 
has been conducted by comparing results of this 
method with other solutions. Extension of a one-di- 
mensional problem to a multi-dimensional problem re- 
quires some special treatments in the Monte Carlo 
analysis. Use of different assumptions results in differ- 
ent sets of Monte Carlo formulations. The nongray 
ae band formulations provide the most accurate 
results. 


PC A04/MF A01 


415,522 
N94-15795/5/GAR PC A03/MF A01 
Old Dominion Univ., Norfolk, VA. 

| tion of Radiative Interaction in Laminar 
Flows Using Monte Carlo Simulation. 

J. Liu, and S. N. Tiwari. Jun 93, 33p NAS 
1.26:194604, ODU/ICAM-93-101, NASA-CR-194604 
Contract NAG1-363 


The Monte Carlo method (MCM) is employed to study 
the radiative interactions in fully developed laminar 
flow between two parallel plates. Taking advantage of 
the characteristics of easy mathematical treatment of 
the MCM, a general numerical procedure is developed 
for nongray radiative interaction. The nongray model is 
based on the statistical narrow band model with an ex- 
ponential-tailed inverse intensity distribution. To vali- 
date the Monte Carlo simulation for nongray radiation 
problems, the results of radiative dissipation from the 
MCM are compared with two available solutions for a 
given temperature profile between two plates. After 
this validation, the MCM is employed to solve the 
present physical problem and results for the bulk tem- 
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perature are compared with available solutions. In gen- 
eral, good agreement is noted and reasons for some 
— in certain ranges of parameters are ex- 
plained. 


415,523 
PB94-108479/GAR 

(Order as PB94-108461/GAR, PC a 
National Inst. of Standards and Technology, Gaithers- 


burg, ‘ 

Coll Probe Dimension and Uncertainties during 
Measurements of Nonuniform ELF Magnetic 
Fields. 

M. Misakian. 1993, 9p 

Included in Jnl. of Research of the National Institute of 
_ and Technology, v98 n3 p287-295 May/Jun 


Comparisons are made between the calculated aver- 
age magnetic flux density for single-axis and three-axis 
circular coil probes and the calculated magnetic flux 
density at the center of the probes. The results, which 
are determined assuming a dipole magnetic field, pro- 
vide information on the uncertainty associated with 
measurements of nonuniform extremely low frequency 
(ELF) magnetic fields produced by some electrical ap- 
pliances and other electrical equipment. 


415,524 
PB94-118494/GAR PC AO5/MF A01 
National Inst. of Standards and Technology (CSTL), 


Gaithersburg, MD. Ther hysics Div. 
Heenaes s ame Properties of Homogeneous Mix- 
tures of Nitrogen Water from 440 to 1000 K, Up 


to 100 MPa and 0.8 Mole Fraction N2. 

Technical note. 

J. S. Gallagher, J. M. H. L. Sengers, |. M. 
Abdulagatov, J. T. R. Watson, and A. Fenghour. Aug 
93, 80p NIST/TN-1404 

Also available from Supt. of Docs. as SNO03-003- 
03228-0. See also PB87-109948. Prepared in coop- 
eration with Akademiya Nauk SSSR, Makhachkala. 
Inst. of Geothermic Problems of the Dagestan, and 
National Engineering Lab., East Kilbride (Scotland). 


A generalized corresponding-states model of the 
Helmholtz free energy for fluid mixtures, with pure 
water as the reference fluid, has been used to model 
the solubility and thermodynamic properties of nitro- 
gen in water in homogeneous states in a wide range of 
temperatures and pressures around the water critical 
point. The model predictions are compared with the 
literature data available in this range. Tabulated values 
of density, enthalpy, isobaric heat capacity and fugaci- 
ty coefficients are presented at selected entries of 
pressure from 0.05 to 100 MPa, of temperature from 
440 to 1000 K, and of nitrogen mole fractions up to 0.8. 
Also presented are tables of infinite-dilution (standard- 
state) properties of the nitrogen solute in the same 
pressure and temperature range. 


415,525 

PB94-119534/GAR PC A07/MF A02 
Katholieke Univ. Nijmegen (Netherlands). 

Radiative Transitions in Quarkonium. 

Doctoral thesis. 

A. G. M. Verschuren. 25 Jan 91, 132p ISBN-90- 
9003801-9 

See also DE82700768. 


Quantum Chromodynamics (QCD) is the theory of the 
strong interactions, and in principle all static and dy- 
namic properties of hadrons could be calculated. In 
practice, however, most computations prove to be too 
difficult to perform due to the complexity of the theory. 
That’s why we have to look for other methods to de- 
scribe the hadrons. One approach is to discretize 
space-time and to do QCD calculations with the aid of 
fast | computers: lattice QCD. Another is to 
leave QCD for what it is and to follow a more empirical 
approach: what can we learn about the interquark 
interaction from the data. The latter method is a phe- 
nomenological one and is the one followed in this 
thesis. The Unitarized Meson model of the Nij 

roup tries to describe the properties of quarkonium 
those consisting of light quarks as well as those with 
heavy quarks) in a consistent way. Our model is essen- 
tially non-relativistic and therefore heavy quarkonium, 
that is, charmonium and bottomonium, is particularly 
suited to be described by our model and that is where 
the emphasis lies in this thesis. Recently, the model 
has been extended with a one-gluon-exchange poten- 
tial in order to describe the P-wave levels next to the S- 
wave levels in quarkonium. This enables us to calcu- 
late the electric dipole radiative transitions. 


415,526 

PBS4-123783/GAR PC A03/MF A01 
Statens rr, S Boras (Sweden). 

Refractive Dielectric Properties of Helium, 
A and Nitrogen Gases. 

L. Pendrill. 1993, 18p SP-RAPP-1993:23, ISBN-91- 
7848-408-1 


A review has been made of experimental and theoreti- 
cal values of the refractive and dielectric properties of 
macroscopic gases of helium, argon and nitrogen and 
corresponding microscopic parameters such as the 
atomic (or molecular) polarisability. in addition to abso- 
lute values, these quantities are expressed as func- 
tions of optical wavelength, pressure and temperature. 
Also given are relations governing the density of each 
gas. 


415,527 

PB94-124310/GAR PC E05/MF E05 

National Physical Lab., Teddington (England). Div. of 

Quantum Metrology. 

Frontiers of Science and Measurement: Report on 

a Seminar Jointly Organized by the National Physi- 

cal Laboratory and the Institute of Physics. Held in 

Teddington, England on May 26, 1993. 

4 C. Hodge, and D. W. Robinson. c1993, 9p NPL- 
-97 


A Seminar entitled ‘Frontiers of Science and Measure- 
ment’ was held at the National Physical Laboratory 
(NPL) on May 26, 1993. It was aimed at facilitating the 
exchange of ideas and research interests in the expec- 
tation of encouraging future collaborative activities. 
Many expressed the wish for closer links with NPL and 
the need for follow-on meetings to explore the more 
promising areas identified at the Seminar. (Copyright 
(c) Crown Publishers 1993.) 


415,528 

PB94-124344/GAR PC E05/MF E05 
Rutherford Appleton Lab., Chilton (England). 
Charmonium Physics at a Tau-Charm Factory. 

T. Barnes. Sep 93, 15p RAL-93-065 

Contract DE-AC05-840R21400 

Also pub. as Oak Ridge National Lab., TN., rept. no. 
ORNL/CCIP-93/11. See also PB93-204485. Present- 
ed at the International Workshop on a Tau-Charm Fac- 
tory (3rd), Marbella, Spain, June 1-6, 1993. Prepared in 
cooperation with Oak Ridge National Lab., TN., and 
Tennessee Univ., Knoxville. Dept. of Physics and As- 
tronomy. Sponsored by Department of Energy, Wash- 
ington, DC. 


This talk summarizes the status of the charmonium 
system, with particular emphasis on outstanding prob- 
lems in QCD spectroscopy which a tau charm factory 
can address. 


415,529 
PB94-859667/GAR 
NERAC, Inc., Tolland, CT. 
Gas Fiow Measurement Techniques and Equip- 
ment. (Latest citations from Fluidex). 

Published Search®). 

Dec 93, 250 citations 

Updated with each order. Supersedes PB93-894442. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 

The a contains citations concerning tech- 
niques and equipment used to measure gas flow. The 
cited literature references gas flow measurement for 
laboratories and field, for confined and unconfined at- 
mospheric flow of gases, and for small gas flows up to 
large flows, such as pipelines and flare gases. Some of 
the abstracts cite means to determine errors, to cali- 
brate the meters, and to develop reference meters. A 
few of the abstracts cite field evaluations of gas flow 
meters when used for specific application measure- 
ments. Some of the many types of gas flow meters 
include propeller and turbine flowmeters, engine mass 
airflow meters, orifice metering, hot-wire and hot-plate 
anemometers, positive displacement gas meters, vane 
anemometers, vortex shedding flowmeters, ultrasonic 
flowmeters, differential pressure manometers, and 
laser, optical, and microwave Doppler or interferome- 
ter velocimeters. Some citations refer to electronic or 
digitizing means for data handling and process control 
purposes. (Contains 250 citations and includes a sub- 
ject term index and title list.) 


PC NO1/MF NO1 


415,530 
PB94-860103/GAR PC NO1/MF NO1 


415,532 


pays Inc., Tolland, CT. 

Nuclear Fusion and Muon-Catalyzed Fusion. 
(Latest citations from the INSPEC Database). 

ublished Search®). 
Dec 93, 250 citations 
Updated with each order. Supersedes PB93-851939. 
_———- in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations concerning a nu- 
clear fusion process which occurs at lower tempera- 
tures and pressures than conventional fusion reac- 
tions. The references describe theoretical and experi- 
mental results for a proposed muon-catalyzed fusion 
reactor, and for studies on muon sticking and reactiva- 
tion. The temperature dependence of fusion rates, and 
resolution of some engineering challenges are also 
discussed. (Contains 250 citations and includes a sub- 
ject term index and title list.) 
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415,531 


PB94-120268/GAR PC A03/MF A01 


Forest Service, Ogden, UT. Intermountain Research 
Station. 

Hikers and Recreational Stock Users: Predicti 
and Managing Recreation Conflicts in Three Wi 
dernesses. 


Forest Service research paper. 
A. E. Watson, M. J. Niccolucci, and D. R. Williams. 
Nov 93, 35p FSRP/INT-468 


The report will help managers and researchers better 
understand the differences and similarities between 
wilderness hikers and stock users, and the role these 
pp enpnne play in the conflict reported between 

~_—oo. Approaches to help manage this con- 
fit include using persuasive communication to 
change inappropriate or unacceptable behaviors, dis- 
couraging use at certain times when competition be- 
tween the horse users and hikers is likely to be high, 
separating the uses in order to avoid conflict, changing 
each group’s perception of the other group, and 
changing each group’s expectations about interac- 
tions with the other group. The research is aimed at 
learning enough about these two groups, their interac- 
tions, and their perceptions of each other to evaluate 
potential management solutions. 


415,532 

PB94-122827/GAR PC A05/MF A01 
Stacey (E. Lynn) and Associates, Mobil, AL. 

Project to Ex; the Feasibility of a Statewide 
Network for Entrepreneurial Economic Develop- 
ment. 

Final rept. 

M. Portera, and E. L. Stacey. 31 Jul 90, S3p 

Grant EDA-04-06-03645 

Sponsored by Economic Developmen: Administration, 
Washington, DC. Technical Assistance and Research 
Div. 


The purpose of this project is to demonstrate the feasi- 
bility of a statewide network to support innovative en- 
trepreneurs that will result in economic growth for Ala- 
bama. A secondary purpose is to call attention to the 
need to refocus Alabama's industrial recruiting efforts 
to target industries that are adjusting to the new eco- 
nomic realities of flexible manufacturing, niche-market 
creation, and global competition. This report develops 
the concept (including the mechanics) of entrepre- 
neurial economic development. The concept is based 

rowth from within the economic infrastructure. It 
holds that new business built around the innovative 
products and services of developing companies has 
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the capacity to grow into regional or national market 


415,533 


PB94-122876/GAR 
Innovation Associates, Inc., 


PC A07/MF A02 


D. Palmintera. Nov 91, 132p 

Grant EDA-99-06-07304 

Sponsored by Economic Development Administration, 
aan, DC. Technical Assistance and Research 


The report provides an array of programs and initia- 
tives to promote scientific research, technology trans- 
fer, and innovation development intended to stimulate 
entrepreneurial development and modernize existing 
firms at the local level. They were chosen for their in- 
novativeness, comprehensiveness, geographic loca- 
tion, urban/rural distribution, and different program for- 
mats. The ot oe nem are grouped in the following cate- 
manufacturing centers, national manu- 
centers, technology extension services, fed- 
eral he technology transfer, science parks, and 
high technology councils. 


Police, Fire, & Emergency Services 


415,534 
PB94-860012/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 


Updated with each order. PB93-850667. 
Sponsored in part by National Technical information 
Service, Springfield, VA. 


The bibliography contains citations concerning pre- 
paredness and recovery aspects of anthropogenic and 
natural disasters. Topics include disaster forecasting, 
communication systems, specific recovery agen 


pertaining specifically to nuclear disasters are ex- 
cluded. (contains 250 citations and includes a subject 
term index and title list.) 


Transportation 


415,535 


PB94-117637/GAR PC A10/MF A03 
Virginia Polytechnic Inst. and State Univ., 
Planning and Management 


Final rept. 

W. G. Strickland, and K. Denson. 1991, 204p 

Grant EDA-01-06-03147 

Prepared in cooperation with Fifth Planning District 
Commission, Roanoke, VA. Interstate-81 Corridor 
Council. Sponsored by Economic Development Ad- 
ministration, Washington, DC. 


The Interstate 81 Corridor extends 328 miles through 
py Ekg ang tyr ted dir. 
and Allegheny tains. The |-81 interchange study 

is the first major project undertaken by the Council. It 
has two purposes: (1) define and present an inter- 


1 handbook is a guide that can 
be used by localities for merging interchange develop- 
ment with their comprehensive planning process. Its 
Sotinge anemone toe interchange 


ebanng and ania snaiyang oration rat the de 
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415,536 
N94-13800/5/GAR PC A03/MF A01 
Texas A and M Univ., Col Station. 
mers new : of the Shuttle Manipulator. 
i} 
L. J. Everett, and R. C. Redfield. 23 Sep 93, 17p 
NAS 1.26:194351, NASA-CR-194351 
Contract NAG9-450 


The objective initially ” Eran per was to analyze shuttle 
lormance data collect- 


— lator ( 
ya Shute Flight. data was to consist of 


video T ‘AC data collected via a video recorder. Unfor- 
tunately, the flight never collected the data due to 


higher priority experiments —— it. As a result, 
the research team at Texas A&M was directed to work 
on several other pressing issues regarding the TRAC 
sensor. All but one of these issues were reported earli- 
er in the form of periodic status reports. In fulfillment of 
the grant conditions, the last issue investigated is 
being reported as the final report. Ordinarily, a TRAC 
sensor determines the orientation of an object by ana- 
lyzing the image reflected from a mirror target. The 
concern addressed is to develop a method for using 
the TRAC sensor when the target does not reflect a 
usable image. 


PC A09/MF A03 


Viking Instruments Corp., Reston, VA. 
Guvliapene of an Advanced Spacecraft Tandem 
Mass Spectrometer. 

Final Report. 

R. C. Drew. 31 Mar 92, 196p NAS 1.26:194195, 
NASA-CR-194195 

Contracts NAS8-38422, SBIR-08.10-2214A 


The purpose of this research was to apply current ad- 
vanced technology in ics and materials to the 
development of a miniaturized Tandem Mass Spec- 
trometer that would have the a for future devel- 
opment into a package suitable for spacecraft use. 
The mass spectrometer to be used as a basis for the 
tandem instrument would be a magnetic sector instru- 
ment, of Nier-Johnson configuration, as used on the 
Viking Mars Lander mission. This instrument configu- 
ration would then be matched with a suitable second 
stage MS to provide the benefits of tandem MS oper- 
ation for rapid identification of unknown organic com- 
pounds. This tandem instrument is configured with a 
newly GC system to aid in separation of com- 
plex mixtures prior to MS analysis. A number of impor- 
tant results were achieved in the course of this project. 
Ai them were the development of a miniaturized 
GC lem, with a unique desorber-injector, fully 
temperature feedback controlled oven with — 
cooling for rapid reset to ambient conditions, a unique 
combination inlet system to the MS that provides for 
both membrane sampling as direct capillary column 
sample transfer, a and ruggedized alignment 
configuration for the MS, an improved ion source 
design for increased sensitivity, and a simple, rugged 
tandem MS configuration that is particularly adaptable 
to spacecraft use because of its low power and low 
vacuum pumping requirements. The potential applica- 
tions of this research include use in manned space- 
craft like the space station as a real-time detection and 
warning device for the presence of potentially harmful 
trace contaminants of the spacecraft atmosphere, use 
as an ical device for evaluating samples collect- 
ed on the or a planetary surface, or even use in 
connection with potentially hazardous con- 
ditions that may exist in terrestrial locations such as 
launch pads, environmental test chambers or other 
sensitive areas. Commercial development of the tech- 
nology could lead to a new family of environmental test 
instruments that would be small and portable, yet 
would give quick analyses of complex samples. 


PC A04/MF A01 


Sloshing Dynamics on Rotating Helium Dewar 
ank. 


Final Report. 

R. J. Hung. Sep 93, 66p NAS 1.26:194403, NASA- 
CR-194403 

Contract NAG8-129 


The generalized mathematical formulation of sloshing 
dynamics for partially filled liquid of cryogenic super- 
fluid helium |! in dewar containers driven by both the 
gravity gradient and jitter accelerations applicable to 
scientific spacecraft which is eligible to carry out spin- 
ning motion and/or slew motion for the purpose to per- 
form scientific observation during the normal space- 
craft operation are investigated. An example is given 
with Gravity Probe-B (GP-B) spacecraft which is re- 
sponsible for the sloshing dynamics. The jitter accel- 
erations include slew motion, spinning motion, atmos- 
pheric drag on the spacecraft, spacecraft attitude mo- 
tions arising from machinery vibrations, thruster firing, 
pointing control of spacecraft, crew motion, etc. Ex- 
plicit mathematical expressions to cover these forces 
acting on the spacecraft fluid systems are derived. The 
numerical computation of sloshing dynamics were 
based on the non-inertia frame spacecraft bound co- 
ordinate, and solve time dependent, three-dimensional 
formulations of partial differential equations subject to 
initial and boundary conditions. The explicit mathemat- 
ical expressions of boundary conditions to cover capil- 
lary force effect on the liquid vapor interface in micro- 
gravity environments are also derived. The formula- 
tions of fluid moment and angular moment fluctuations 
in fluid profiles induced by the sloshing dynamics, to- 
gether with fluid stress and moment fluctuations exert- 
ed on the spacecraft dewar containers were derived. 
Results were widely published in the open journals. 


415,539 


N94-14080/3/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Washington, DC. 

Discovery Ma Workshop. 

25 May 93, 23p NAS 1.15:108244, NASA-TM- 
108244 

Workshop Held in San Juan, Puerto Rico, 13-15 Apr. 
1993. 


Two dozen participants assembled under the direction 
of the NASA Solar System Exploration Division (SEED) 
April 13-15, 1993. Participants supported the goals of 
cheaper and faster solar system exploration. The 
workshop concluded that the Discovery Program con- 
cept and goals are viable. Management concerns are 
articulated in the final report. Appendix A includes lists 
of participants in alphabetical order, by functional area, 
and by organization type. Appendix B includes the 
agenda for the meeting. 


415,540 


N94-14098/5/GAR PC A12/MF A03 
Science and Technology Agency, Tokyo (Japan). 

Ajia Taiheiyou Kokusai Uchuunen Kaigi (Asia-Pa- 
cific ISY Conference, Volume 1). 

31 Mar 93, 256p NASDA-CM-199-1, JTN-93-80453 
In English and Japanese. Prepared in Cooperation 
with the Institute of Space and Astronautical Science, 
Kanagawa, Japan, Nasda, Tokyo, Japan; and Japan 
International Space Year Association, Tokyo, Japan. 
Conference Held in Tokyo, Japan, 16 Nov. 1992. Origi- 
nal Contains Color Illustrations. 


An overview of the proceedings of the Asia Pacific 
International Space Year Conference is presented. 
Comments, lectures in the opening ceremonies, and 
the keynote lectures and lectures in the following sym- 
posia on the theme of ‘Mission to Planet Earth’ (Ses- 
sion 1), ‘Man in Space’ (Session 2), ‘Space Activities in 
the Asia Pacific Region’ (Session 3), and ‘Future 
Space Missions, Beyond the Horizon’ (Session 4) are 
cutlined. Dates, places and chair persons for the work- 
shops (WS-A to O), and the exhibition and demonstra- 
tions are displayed. 


415,541 


N94-14134/8/GAR 
Alabama Univ., University. 


PC A04/MF A01 





Design and Application of Electromechanical Ac- 
tuators for Deep Missions. 

Annual Report, 16 Aug. 1992 - 15 Aug. 1993. 

T. A. Haskew, and J. Wander. Sep 93, 72p NAS 
1.26:194145, BER-597-163, NASA-CR-194145 
Contract NAG8-240 


The annual report Design and Application of Electro- 
mechanical Actuators for Deep Space Missions is pre- 
sented. The reporting period is 16 Aug. 1992 to 15 
Aug. 1993. However, the primary focus will be work 
performed since submission of our semi-annual 
progress report in Feb. 1993. Substantial progress was 
made. We currently feel confident in providing guide- 
lines for motor and control strategy selection in elec- 
tromechanical actuators to be used in thrust vector 
control (TVC) applications. A smail portion was pre- 
sented in the semi-annual report. At this point, we have 
implemented highly detailed simulations of various 
motor/drive systems. The primary motor candidates 
were the brushless dc machine, permanent magnet 
synchronous machine, and the induction machine. The 
primary control implementations were pulse width 
modulation and hysteresis current control. Each of the 
two control strategies were applied to each of the 
three motor choices. With either pulse width modula- 
tion or hysteresis current control, the induction ma- 
chine was always vector controlled. A standard test 
position command sequence for system performance 
evaluation is defined. Currently, we are gathering all of 
the necessary data for formal presentation of the re- 
sults. Briefly stated for TVC application, we feel that 
the brushless dc machine operating under PWM cur- 
rent control is the best option. Substantial details on 
the topic, with supporting simulation results, will be 
provided later, in the form of a technical paper pre- 
pared for submission and also in the next progress 
report with more detail than allowed for paper publica- 
tion. 


415,542 

N94-14137/1/GAR PC A03/MF A01 
European Space Agency, Paris (France). 

European Space for Exclusively Peaceful Pur- 
poses. 

N. Longdon. c1992, 24p ESA-BR-86, ISBN-9-29- 
092123-4, ETN-93-93946 

Original Contains Color Illustrations. 


The European Space Agency (ESA) activities and pro- 
grams are summarized. Information concerning major 
establishments, political management, budget, and 
planned investments is provided. Results from ESA 
scientific running programs and news from projects 
under development are presented. They include: Hori- 
zon 200 project, X-ray Multi-Mirror, Far Infrared Sub- 
millimeter Telescope, Infrared Space Observatory, 
Huygens Probe, Meteosat satellite, European Remote 
Sensing satellites, microgravity, and manned space 
flights. The role of ESA in the field of telecommunica- 
tion is overviewed. The success of Ariane and the 
future market for ESA launchers are considered. ESA 
partnerships and international cooperation to develop 
human intervention in space are discussed. 


415,543 
N94-14273/4/GAR 
(Order as N94-14209/8/GAR, PC — 
04) 
Academia Sinica, nn See. International Space 
Year China Preparatory Committee. 
China’s Devotion to Space Science and Applica- 


tions. 

D. Wang. 31 Mar 93, 4p 

In Science and Technology Agency, Asia-Pacific Isy 
Conference, Volume 2 p 331-334. 


An overview of China’s space science and its applica- 
tion activities are described. The following topics are 
included: meteorological satellite launching and satel- 
lite meteorology; remote sensing applications (such as 
the CLSPN (Chinese Land-Sea Satellite Positioning 
Network), mapping, the GIST (Geographical Informa- 
tion System Tool Kit), land use, and land cover moni- 
toring, deforestation and afforestation monitoring, and 
natural disaster (flooding and forest fire) monitoring 
and evaluation); space science research programs 
(such as ionospheric studies, theoretical studies of 
solar wind Alfven wave, magnetic storm studies, etc.); 
microgravity experiments (including solidification and 
recrystalization of semiconductor materials during 
space flight); and space environment tests (bio-muta- 
tional effects on various vegetable seeds and grained 
exposed to the space environment) using retrievable 
satellites. 


415,544 
N94-14274/2/GAR 
(Order as N94-14209/8/GAR, PC A17/MF 


A04) 
Science Univ. of Tokyo (Japan). Dept. of Mechanical 


Engineering. 
Space T ition Systems and Space Activi- 
ties in the 21ST Century. 

S. Kobayashi. 31 Mar 93, 6p 

In Science and Technology Agency, Asia-Pacific Isy 
Conference, Volume 2 p 337-342. 


An overview of the space activities, the demands for 
space transportation, the future space transportation 
systems, and the scenario of future space transporta- 
tion system in Japan expected in the 21st century are 
outlined. The following topics are covered: the archi- 
tecture of space activities in which Japan will actively 
participate showing the summary of the report of the 
Committee on the Long-term Policy for the Space De- 
velopment in Japan; the earth and low earth orbit; low 
earth orbit and geostationary orbit; the moon base and 
planets; partially or fully reusable manned or un- 
manned winged vehicles; expendable or reusable orbit 
transfer vehicles; and expendable or reusable cost-ef- 
fective cargo launching vehicles; and the HOPE (H-2 
Orbiting Plane). 


415,545 
N94-14275/9/GAR 
(Order as N94-14209/8/GAR, PC A17/MF 


A04) 
European Space Agency, Paris (France). 
Space Transportation Systems within ESA Pro- 
= Current Status and Perspectives. 
. Delahais. 31 Mar 93, 5p 
In Science and Technology Agency, Asia-Pacific isy 
Conference, Volume 2 p 343-347. 


An overview of the space transportation aspects of the 
ESA (European Space Agency) programs as they 
result from history, present status, and decisions taken 
at the ministerial level conference in Granada, Spain is 
presented. The new factors taken into consideration 
for the long term plan proposed in Munich, Germany, 
the three strategic options for the reorientation of the 
ESA long term plan, and the essential elements of 
space transportation in the Granada long term plan in 
three areas of space activities, scientific, and commer- 
cial launches with expendable launch vehicles, 
manned flight and in-orbit infrastructure, and future 
transportation systems are outlined. The new ESA 
long term plan, in the field of space transportation sys- 
tems, constitutes a reorientation of the initial program 
contemplated in previous councils at ministerial level. 
It aims at balancing the new economic situation with 
the new avenues of cooperation, and the outcome will 
be a new implementation of the space transportation 
systems policy. 


415,546 
N94-14276/7/GAR 
(Order as N94-14209/8/GAR, PC wow 


ly Experiences in Manned Space Flight. 
M. Weeks. 31 Mar 93, 8 
In Science and Technology Agency, Asia-Pacific Isy 
Conference, Volurne 2 p 348-355. 


An outline of the last thirty four years of manned space 
flights; the Mercury and Vostok history; Mercury cap- 
sule and its launch of the Atlas-Mercury; Gemini and its 
launch vehicle; USSR SL-4 with a Soyuz; early US his- 
tory of Mercury, Gemini, and Apollo; Aerospace Corp. 
of US Air Force (USAF); activities of the LLVPG (Large 
Launch Vehicle Planning Group) and MOL (Manned 
Orbiting Laboratory); Space Shuttle Program; USSR 
manned space flight activities; summary of US space 
flight; NASP (National Aero-space Plane) concept; and 
the lessons of history are outlined and some possible 
conclusions on a strong space program by the CIS 
(Commonwealth of Independent States), ESA (Euro- 
pean Space Agency), Japan and the US are outlined. 


415,547 
N94-14279/1/GAR 
(Order as N94-14209/8/GAR, PC A17/MF 
A04) 


Mitsubishi Research Inst., Inc., Tokyo (Japan). 
Mission Scenario of HOPE. 

Y. Kawai, and K. Takeuchi. 31 Mar 93, 5p 

In Science and Technology Agency, Asia-Pacific Isy 
Conference, Volume 2 p 364-368. 


415,550 
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An overview of the study for analyzing the HOPE (H-2 
ae Plane) utilization, which will be launched by 
the H-2 launch vehicle by the end of the 1990's, and 
the HOPE contributions to the progress in science and 
technology is presented. A questionnaire was sent out 
for potential user organizations of the HOPE, namely, 
universities, national laboratories, foundations, and pri- 
vate enterprises. Also, other methods such as cross 
impact matrix method, are being used to clarify the re- 
lation between the manufacture of high quality glass 
— microgravity and the technological develop- 
ment. 


415,548 


N94-14353/4/GAR PC A05/MF A01 
European Space Agency. ESRIN, Frascati (Italy). 
ERS-1 System. 

P. Vass, and B. Battrick. cSep 92, 76p ESA-SP-1146, 
ISBN-92-9092-021-1, ETN-93-93948 

Original Contains Color Illustrations. 


The European Remote Sensing-1 (ERS-1) objectives 
and mission program are summarized. Information on 
the satellite, its instruments, the ground facilities, and 
services from a data user's point of view is given. The 
ERS-1 satellite carries a set of active microwave sen- 
sors, supported by: an active microwave instrument, a 
radar altimeter, a scanning radiometer, a range-rate 
equipment, and laser-retro-reflectors. The ERS-1 was 
designed to acquire data from oceans, ice, and mete- 
orology. The high resolution imaging capability can col- 
lect information on land areas and coastal zones. 


415,549 


N94-14359/1/GAR PC A03/MF A01 
Catholic Univ. of America, Washington, DC. Robotics 
and Control Lab. 

Capaciflector-Based Robotic System. 

Semiannual Technical Report, 1 Feb. - 1 Aug. 1993. 
C. C. Nguyen, and P. F. Uribe. Aug 93, 35p NAS 
1.26:193783, NASA-CR-193783 

Contract NAG5-780 


This report presents preliminary results obtained from 
a research grant entitled ° ciflector-based Control 
and Imaging,’ with Grant Number NAG 5-780, for the 
period between February 1, 1993 and August 1, 1993. 
This report deals with the development of a robotic 
system which is used to evaluate the feasibility of serv- 
icing and repairing the Hubble Space Telescope (HST) 
using robots. In particular, the task of opening the 
HST’s toolbox is considered in this report. First the 
main components of the robotic system will be intro- 
duced. Then each component will be described in 
detail from low-level to high-level. Finally tasks that 
have been accomplished during the reporting period 
for the development of the robotic system will be pre- 
sented. Listings of source codes for the accomplished 
tasks are given at the end of the report. 


415,550 


N94-14832/7/GAR 

(Order as N94-14830/1/GAR, PC — 

02) 

Jet Propulsion Lab., Pasadena, CA. 
Next Century Astrophysics Program. 
P. N. Swanson. 15 Aug 92, 13p 
In Its Workshop Proceedings: Optical Systems Tech- 
nology for Space Astrophysics in the 21ST Century, 
Volume 3 p 11-23. 


The Astrophysics Division within the NASA Office of 
Space Science and Applications (OSSA) has defined a 
set of flagship and intermediate missions that are pres- 
ently ui study for possible launch during the next 
20 years. These missions and tentative schedules, re- 
ferred to as the Astrotech 21 Mission Set, are summa- 
rized. The missions are in three groups corresponding 
to the cognizant science branch within the Astrophys- 
ics Division. Phase C/D refers to the pre-launch con- 
struction and delivery of the spacecraft, and the Oper- 
ations Phase refers to the period when the mission is 
active in space. Approximately 1.5 years before the 
start of Phase C/D, a non-advocate review (NAR) is 
held to ensure that the mission/system concept and 
the requisite technology are at an appropriate stage of 
readiness for full scale development to begin. There- 
fore, technology development is frozen (usually) as of 
the date of a successful NAR. An overview of the tech- 
nol advances required for each of the three wave- 
length groups is provided in the following paragraphs, 
along with a brief description of the individual missions. 
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J. Navagh. Sep 93, 70p NAS 1.26:4546, NASA-CR- 
4546 

Contracts NCC1-104, RTOP 506-49-11-01 

Analysis of interplanetary trajectories is a crucial area 
for both manned and unmanned missions of the 
Exploration initiative. A deep space maneuver (' 


can improve a trajectory in much the same way as a 
Na anys Dag bege es 


hicle is not near a planet. The purpose is t 
algorithm to determine where and when to use deep 
maneuvers to reduce the cost of a traj . 


Space Development Agency, Ibaraki (Japan). 
Launch Vehicle and Satellite System = 


An overview is presented of a conceptual study of a 
lunar revolving a whose missions are to conduct 
the fol aphical, geological, and crust ex- 
plorations the moon; water resource explorations at 
lunar polar region; and a lunar surface landing experi- 
ment. The study was conducted for two cases: a two 
ton observation satellite and an observation satellite 
plus landing experiment vehicle. It was concluded that 
transfer to a was feasible in both 
cases. The topics covered include the following: mis- 
sion study; mission analysis, system study, and analy- 
sis of lunar revolving observation satellite; subsystem 
study of lunar revo observation satellite; study, 
analysis, and subsystem study of landing experiment 
system; and study of the development program. 


415,553 
N94-15006/7/GAR PC A03/MF A01 
Alabama Univ. in Huntsville. 
Visualization of Solidification Front Phenomena. 
Final Report. 
G. L. Workman, and G. A. Smith. 12 Aug 93, 20p 
NAS 1.26:193838, NASA-CR-193838 
Contract NAS8-38609 
Original Contains Color Illustrations. 
Directional solidification experiments have been uti- 
lized the Materials Pr ing in Space 
Program to provide an experimental platform which 
minimizes variables in solidification experiments. Be- 
cause of the See ee use of this experimental 
technique in space-based research, it has become ap- 
parent that a better understanding ofall the phenom. 
ena occurring during solidification can be better under- 
stood if direct visualization of the solidification inter- 
face were possible. 


415,554 

He tees dey Paria ee A02 
wapeen Cones harnce. aris (France). 
Sounding Experiments in Fluid Science 
and Materials Sciences: TEXUS 25 to 27 and Maser 
4, Volume 3. 

Final Reports. 

O. Minster, and B. Kaideich. cFeb 93, 133p ESA-SP- 
1132-V-3, ISBN-9-29-092104-8, ETN-93-94426 
Onginal Contains Color Illustrations. 


No abstract available. 
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415,555 
N94-15158/6/GAR 
(Order as N94-15157/8/GAR, PC — 


) 
Consiglio Nazionale delle Ricerche, Genoa (Italy). Ist. 
di Chimica Fisica Applicata dei Materiali. 
Measurements of Interfacial Tension: MITE. 
* bp Ravera, E. Ricci, and A. Passerone. 


in Esa, Sounding Rock ts in Fluid Science 
and Materials tomer Texus 25 to 27 and Maser 4, 
Volume 3 p 9-15. 


The MITE experiment was flown on MASER 4 in Mar. 
1990. The aim of the experiment was to test in micro- 
vity a new method called the Pressure Derivative 


ure interfacial tension of couples of liquids 


and \ are given. It was found that the be- 
havior of the module was satisfactory, and it allowed 
us to measure values of the interfacial tension of the 
water/alpha-BromoNaphtalene couple which are in 
good agreement with values found on ground for the 
same materials. It is pointed out that the experimental 
signal recorded in space is much smoother and less 
disturbed than the ones recorded on ground. 


415,556 
N94-15159/4/GAR 

(Order as N94-15157/8/GAR, PC aaa 4 
Technische Univ. Muenchen (Germany, F.R.). Anor- 


$ Gdenbach. cFeb 93, 


in Esa, Sounding Rocket Experiments in Fluid Science 
and Materials Sciences: Texus 25 to 27 and Maser 4, 
Volume 3 p 16-23. 


The onset and the flow pattern of magnetic Benard 
convection under reduced gravity were investigated. 
beh se yrs coe uncle glare he sees wy Rev prel 
epee een ee pe regen dee 


aianin on containers is filled with ferrofluid 

‘a suspension of small magnetite particles in an appro- 

priate ee eee Se ween 

—S the outer surface. This special = 

tablishes periodic boundary conditions. 

pt Bc oot st tuples bs & qpvend tenes on 

hong are very important for theoretical in- 

The flow profile was investigated as a 

the strength of the applied magnetic fields. 

eutets ouanatens dat cane cae: 

gravity experiment flown with a TEXUS sounding 
rocket flight in Spring 1990. 


415,557 
N94-15160/2/GAR 
(Order as N94-15157/8/GAR, PC A07/MF 


A02) 
Technische Univ. Muenchen (Germany, F.R.). Anor- 
hes inst. 


In Esa, Sounding Rock et Experiments in Fluid Science 
and Materials Sciences: Texus 25 to 27 and Maser 4, 
Volume 3 p 24-34. Sponsored by Bmft. 


To gain new knc om ete ee ep 
fer in microgravity bubble experi- 
cusnte ware eunde en Gen Gummo of the TOAIS prepeem: 
By a. conventional and optical measuring 
techniques, the governing heat transport mechanisms 
should be detected. Data about bubble growth, heater 
temperatures, and temperature profiles close to the 
bubble, show that for subcooled boiling in microgravity, 
pans peer Pade dwn he op ngen nad megan ng 

establishes a, secondary mecha- 
nisms condensation and Marangoni flow, a steady 
state heat transfer. 


415,558 
N94-15161/0/GAR 
(Order as N94-15157/8/GAR, PC — 
) 
Technische Hochschule Aachen (Germany, F.R.). 


Ultrasound Absorption in Molten Salts. 

E. P. Rejek, J. Richter, L. Schoester, and M. Vogt. 
cFeb 93, 6p 

In Esa, Sounding Rocket Experiments in Fluid Science 
and Materials Sciences: Texus 25 to 27 and Maser 4, 
Volume 3 p 36-41. 


Measurements of ultrasound absorption in liquids 
show values that exceed the classical values caiculat- 
ed from viscosity and heat conduction by one order of 
magnitude. In terrestrial experiments, absorption in 
binary nitrate melts as a function of composition, tem- 
perature, and frequency was investigated with the 
pulse transmission method and the Debye-Sears 
method. The disturbances caused by convection led to 
this experiment under microgravity conditions, in order 
to perform precise reference measurements. The re- 
sults of three TEXUS experiments showed, however, 
that a absorption was 20 percent, respectively 15 
percen’ her. In this third microgravity experiment 
(Ti EXUS 25) no significant difference between micro- 
gravity and terrestrial values could be found, whereas 
lower tion was expected. This new microgravity 


effect is to be confirmed in further experiments. 


415,559 


N94-15163/6/GAR 

(Order as N94-15157/8/GAR, PC Moree) 
Toulouse Univ. (France). Lab. de Genie Chimique et 
se ae 


Visualisation. 
H. Roux-Debaimann, and V. Sanchez. cFeb 93, 9p 
In Esa, Sounding Rocket Experiments in Fluid Science 
and Materials Sciences: Texus 25 to 27 and Maser 4, 
Volume 3 p 54-62. Original Contains Color Illustrations. 


An experiment based on Continuous Flow Electro- 
— (CFE), a process that permits purifying or 
ae ge hee products, such as proteins or cells, flown in 
TEXUS 27 in 1990, is reported. TEXUS provides only 
about 6 minutes of microgravity conditions, and specif- 
ic equipment was used to get relevant information. 
During the CFE process certain phenomena are ob- 
served which can modify the originally cylindrical 
shape of the injected stream that contains the species 
to be separated, thus resulting in a loss of resolution. 
Such phenomena are Poseutle flow, electroosmosis, 
and electrohydrodynamics. The experiment described 
was aimed at —s different kinds of transport phe- 
nomena. It was found that by working with ee 
current the electrohydrodynamic could be 
Studied without any inference with the other ones. With 
a direct current, the coupling of electrohydr 
with all other phenomena could be assessed. ex- 
perimental design is described and results and conclu- 
sions given. 


415,560 


N94-15164/4/GAR 
(Order as N94-15157/8/GAR, PC — 


Commissariat a l’Energie A 
(France). Service de Physique de 
and T R 


elaxation 
ical of Carbon Dioxide under Reduced Gravi- 


B Beysens, Y. Garrabos, P. Guenoun, B. Khalil, and 
B. Leneindre. cFeb 93, 15p 

In Esa, Sounding Rocket Experiments in Fluid Science 
and Materials Sciences: Texus 25 to 27 and Maser 4, 
Volume 3 p 64-78. Sponsored in Part by Cnes. 


In order to investigate the different aspects of the 
transport of heat and mass in the absence of gravity, a 
thermal cycle was performed close to and around the 
critical point of CO2 at critical density. A cell was de- 
signed which allows surface and bulk phenomena to 
be distinguished. Special optical devices were used to 
observe the sample and measure locally temperature 
and density. Experiments under Earth's » paey a few 
mK close to the critical temperature (T(sub C)) are first 
presented. They enable convection patterns to be ob- 
anes ae 0 eee aes as 100,000 to 
be measured. The thermal cycle o experiment in 
weightlessness starts at T(sub C) . 2 mK, where the 
relaxation of the ae caused by liftoff = 
studied: fluid flows, density and a 

Tho ellacl ofa each bans Youn >+2m to Tieub 
C) + 1 mK then at T(sub C) - 1 mK and then again at 
T(sub C) + 2 mK were performed and observations 
given. 





415,561 
N94-15165/1/GAR 
(Order as N94-15157/8/GAR, PC — 


Deutsche Forschungsanstalt fuer Luft- und Raumfahrt, 
ae (Germany). Inst. fuer a. 

Propagation in Near-Critical Fluids 
Prior to and 


H. Klein, G. Schmitz, and D. Woermann. cFeb 93, 4p 
in Esa, Sounding Rocket Experiments in Fluid Science 
and Materials Sciences: Texus 25 to 27 and Maser 4, 
Volume 3 p 80-83. Repr. From Physical Review a, V. 
43, No. 8, 1991. Sponsored in Part by Deutsche Agen- 
tur fuer Raumfahrtangelegenheiten G.M.B.H. 


Temperature propagation in a near critical fluid sample 
(SF6) was experimentally studied under reduced gravi- 
y in space. The experiment was carried out in the 

EXUS sounding rocket and light scattering was used 
to observe the beginning of the gas liquid phase sepa- 
ration and to follow its development. The separation 
was recorded by video. Onset of phase separation was 
indicated by the appearance of a spinodal scattering 
ring. Critical speeding up of temperature equilibration 
prior to phase separation and markedly slowed down 
temperature equilibration during phase separation 
were observed. 


415,562 
NS4-15166/9/GAR 
(Order as N94-15157/8/GAR, PC — 
2) 
Bristol Univ. (England). Interface Analysis Center. 
Pressures of Supercritical Salt Solutions. 


oO 
D. J. Turner. cFeb 93, 7p 

In Esa, Sounding Rocket Experiments in Fluid Science 
and Materials Sciences: Texus 25 to 27 and Maser 4, 
Volume 3 p 84-90. 


It is hypothesized that the gravitational field of the 
Earth results in such severe sedimentation of sodium 
chloride solutions that the apparent critical tempera- 
tures are increased above their true, zero g, values. If 
this is true, then gravitational effects offer an explana- 
tion for the apparent violation of universality in the criti- 
cal behavior of sodium chloride solutions. Experi- 
ments, designed to test this hypothesis in an inde- 
pendent manner using a technique which is easier to 
interpret than inductance and which has a direct bear- 
ing on the rather uncertain p, V, T properties, are ad- 
dressed. The concept of the experiment was quite 
simple. If a solution is just above its true, zero g, critical 
point and the Earth’s gravitational field is icient to 
induce a phase separation, then this change must 
cause a transfer of particles from the ‘vapor’ to the 
liquid phase with a consequent reduction in the pres- 
sure. The experiment was designed to look for an in- 
crease in pressure as a consequence of the reverse 
procedure of going from the Earth's gravity to micro- 
gravity. With a solution 0.001 M in sodium chloride at a 
density of 0.313 and a temperature of 377.5 C there 
was no detectable increase in pressure in going to mi- 
crogravity. Under the conditions of the experiment, the 
detection limit would have been 3 bar. Potentially, the 
system is much more sensitive but to achieve its po- 
tential, the temperature overshoot would have to be 
much reduced and a longer period for thermal equili- 
bration probably allowed. Also, heat flows would prob- 
ably need to be more carefully controlled. If the experi- 
ment were to be repeated, it would almost certainly be 
desirable to use a cell temperature nearer to 375 C, a 
larger concentration and a lower mean density. 


415,563 
N94-15167/7/GAR 
(Order as N94-15157/8/GAR, PC A07/MF 


A02) 
Electrotechnical Lab., Tsukuba (Japan). 
~~ cee Solidification of Liquid-Crystal Ma- 
t 5 
A. Iwasaki, S. Hosokawa, |. Kudo, M. Tanimoto, and 
H. Sakurai. cFeb 93, 8p 
In Esa, Sounding Rocket Experiments in Fluid Science 
and Materials Sciences: Texus 25 to 27 and Maser 4, 
Volume 3 p 92-99. Sponsored by Mechanical Social 
Systems Foundation and Society of Japanese Aero- 
space CO., Inc. Original Contains Color Illustrations. 


The process of the advancing interface and the adja- 
cent region of the fluid during unidirectional solidifica- 
tion of liquid crystal material was investigated using po- 
larization microscopy and interferometry. in the iso- 
tropic-nematic interface, some wavy patterns were ob- 
served and the existence of different mechanisms at 


different gravity levels was identified. In front of the ne- 
matic-solid interface, a. which was rec- 
ognized on the — disappeared under microgra- 
vity conditions. pt pm of gravity on thermal trans- 
port and phase transition using a liquid crystal material 
as a unique model material is discussed. 


415,564 
N94-15169/3/GAR 
(Order as N94-15157/8/GAR, PC A07/MF 


A02) 
Maschinenfabrik Augsburg-Nuernberg A.G., Munich 
(Germany, F.R.). 
Ri of Fe-C-Si-Alloy in a Ceramic Mold Skin. 
W. Amende, P. Harmathy, and G. Vael. cFeb 93, 10p 
in Esa, Sounding Rocket Experiments in Fluid Science 
and Materials Sciences: Texus 25 to 27 and Maser 4, 
Volume 3 p 110-119. Sponsored by Bmft. 


An experiment prepared for the fight TEXUS 27 in 
which rod shaped samples made of Fe-C-Si alloys with 
different amount of silicon were remelted is presented. 
The aim of the experiment was to clarify the following 
points: the reliability of the mold skin during the proc- 
essing of polymorphous alloys with an abrupt change 
in volume and in thermal expansion; the behavior of 
brazed joints in the sample; the processing of samples 
consisting of segments with a different composition 
connected by brazing; and the formation of gaseous 
products by chemical reaction between carbon rich 
melts and the oxide ceramic coating. 


415,565 
N94-15170/1/GAR 
(Order as N94-15157/8/GAR, PC a 


Hamburg Univ. (Germany). 
Behaviour of Monotectic Alloys. 

H. Ahiborn, and K. Loehberg. cFeb 93, 4 

In Esa, Sounding Rocket Experiments in Fluid Science 

and Materials Sciences: Texus 25 to 27 and Maser 4, 

Volume 3 p 120-124. 


A TEXUS experiment to study the impact of wetting the 
crucible material on the separation process in mono- 
tectic alloys is presented. Al-ir alloys with a critical 
com were cooled through the miscibility dey 
during the TEXUS flight in crucibles wetted by the 
phases in a different way. Whether the higher mating 
component gets sucked to the crucible wall (if it is wet- 
ting the crucible wall better than the lower melting In 
rich component) was investigated. In such a case, it 
would form the outer layer, contrary to earlier space 
results. Results and conclusions are given. 


415,566 
N94-15172/7/GAR 

(Order as N94-15157/8/GAR, PC —_ 

) 

Deutsche Forschungsanstalt fuer Luft- und Raumfahrt, 
Stuttgart (Germany). Inst. fuer Technische Thermo- 
dynamik. 
Heat St Module. 
H. J. Staehle, and F. Lindner. cFeb 93, 6p 
In Esa, Sounding Rocket Experiments in Fluid Science 
and Materials Sciences: Texus 25 to 27 and Maser 4, 
Volume 3 p 136-141. 


Experiments performed on TEXUS 27 sounding rocket 
to investigate the thermal energy storage module of 
solar dynamic systems are reported. One of the most 
suitable energy storage materials for the desired tem- 
perature range of 800 to 900 C is lithium fluoride (LiF). 
Due to the large volume increase during melting of ap- 
proximately 22% and the corrosivity in the molten 
state, a canister made of — ‘aphite or glass carbon was 
developed for space use. The heat exchanging wall is 
equipped with channels and the canister is filled in 
such a way that molten LiF occupies the whole volume 
except the channels. In the discharge model, the crys- 
tallization of LiF starts at the outer wall and continues 
towards the center of the canister. There, a void forms 
due to the volume contraction. The next a 
starts again at the heat exchanging wall, and 

plus of volume, due to the pressure of the central void, 

is able to penetrate the channels against the capillary 
forces. As soon as the melting front reaches the void, 
the capillary forces drive the melt out of the channels 
and a new cycle can start. Tests under terrestrial con- 

ditions revealed that the melt did not penetrate the 
channels as long as the gravity dependent pressure 
did not exceed the capillary pressure. The TEXUS ex- 
periments reported were performed to clarify the fol- 
lowing points under microgravity: the melting/freezing 
behavior of LiF; the formation of the void(s) one 


415,570 
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void form or several voids. Where is the void located. If 
several voids are generated, how is their distribution); 
_ the predicted function of the volume compensa- 


415,567 


N94-15713/8/GAR PC A03/MF A01 
Princeton Univ., NJ. Dept. of Mechanical and Aero- 
pe gen 
Mechanisms of Combustion Limits in Premixed 
Gas Flames at 

Final Report, 15 Dec. 1988 - 17 Dec. 1991. 

P. D. Ronney. 1991, 22p NAS 1.26:194557, NASA- 
CR-194557 

Contract NAG3-965 


A three-year experimental and theoretical research 
program on the mechanisms of combustion limits of 
— this -- identfied and 

program is avenues 
fortes Studies are discussed. 


415,568 


N94-15717/9/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Hous- 
= TX. Lyndon B. Johnson Space Center. 

of the Effects of Extravehicular Ac- 
tivity (EVA) Gloves on Performance. 
R. R. Bishu, and G. Klute. Oct | 49p NAS 
1.60:3401, S-732, NASA-TP-340 


The objective was to assess the effects of extravehi- 
cular activity (EVA) oe at different pressures on 
human hand A factorial experiment was 
performed in which three types of EVA gloves were 
tested at five pressure differentials. The independent 


jects participated in an experiment where a number of 
aoe audios time to tie a rope, and the 
time to assemble a nut —F were recorded. Tactili- 
ty was measured through j avy discrimination 
test. The results dione t that with EV) yee 
is soduad ty Seni aguas, Gare 
able reduction in dexterity, performance decrements 
increase with increasing pressure differential, and 
some interesting gender glove interactions were ob- 
served, some of which may have been due to the 
extent (or lack of) fit of the glove to the hand. The im- 
plications for the designer are discussed. 


415,569 


N94-15782/3/GAR PC A04/MF A01 
National Aeronautics and Space Administration, 
Washington, DC. 

NASA Trend Analysis Procedures. 

Oct 93, 71p NAS 1.61:1290, NASA-RP-1290 


This publication is primarily eo for use by NASA 
personnel engaged in managi pore ny ye 
analysis programs. ‘Trend pao be ’ refers to 
servation of current activity in the context of the past in 
order to infer the expected level of future activity. 
NASA trend analysis was divided into 5 categories: 
problem, performance, supportability, programmatic, 

and reliability. Problem trend analysis uncovers multi- 
ple occurrences of historical hardware or software 
problems or failures in order to focus future corrective 
action. Performance trend analysis observes changing 
levels of real-time or historical flight vehicle perform- 
ance parameters such as temperatures, pressures, 
and flow rates as compared to specification or ‘safe’ 
limits. Supportability trend analysis assesses the ade- 
quacy of the ight logistics system; example indi- 
cators are repair-turn-around time and parts stockage 
levels. Programmatic trend analysis uses quantitative 
indicators to evaluate the ‘health’ of NASA programs 
of all types. Finally, reliability trend analysis attempts to 
evaluate the growth of system reli based on a 
decreasing rate of occurrence of hardware problems 
over time. Procedures for conducting all five ae of 
trend analysis are provided in this , pre- 
pared through the joint efforts of the NASA Trend 
Analysis Working Group. 


415,570 


N94-15817/7/GAR 
National Aeronautics and Space 
Cleveland, OH. Lewis Research Center. 
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Explosive Boiling at Very Low Heat Fluxes: A Mi- 
Phenomenon. 


M. fv Hasan, C. S. Lin, R. H. Knoll, and M. D. Bentz. 
Nov 93, NAS 1.15:106325, NASA-TM-106325 
Contract RTOP 506-42-73 

Prepared for Presentation at the Asme Winter Annual 
Meeting, New Orleans, la, 28 Nov. - 3 Dec. 1993; 


Sponsored by Asme. 


The paper presents experimental observations of ex- 
plosive boiling from a large (relative to bubble sizes) 
flat heating surface at very low heat fluxes in microgra- 
ravi eS on a one e 
fave due to of vapor mass over the entire heating sur- 

to 


saturated Freon 113 was odtained in cap hee he 
SB my St en The unique features 
the experimental results are the sustainability of 

high haud supereat for long periods and the occur 
boiling at low heat fluxes (0.2 to 1.2 

Swear. or a heat flux of 1.0 kW/sq m a wall super- 
heat of 17.9 degrees C was attained in ten minutes of 
heating. This was followed by an explosive boiling ac- 
companied with a pressure spike and a violent bulk 
liquid motion. However, at this heat flux the vapor blan- 
keting the heating surface could not be sustained. 
Stable nucleate boiling continued following the explo- 


415,571 
N94-15888/8/GAR 
(Order as N94-15886/2/GAR, PC A19/MF 


A04) 
European Space Research Lab., Noordwijk (Nether- 


). 
ERS-1: 18 Months in Orbit. 
J. Louet. 28 May 93, 43p 
in JPL, Proceedings of the Third Spaceborne Imaging 
Radar Symposium p 9-51. 


Viewgraphs of the ERS-1 mission outline initial objec- 
tives, the orbit configuration, the instrumentation, the 
international cooperation, and the objectives still to be 
achieved. Graphs of specified performances include 
orbit control, inclination correction, soiar array power, 
satellite stability, AMI performance verification, SAR 
radiometric stability, and RA performance stability. 
Also displayed are the number of planned (for Novem- 
ber 92 through February of 93) and acquired SAR 
frames of the mission for each of the various sites 
throughout Europe and the world. A map locating 
these chosen sites is also included. 


(Order as N94-15886/2/GAR, PC A19/MF 


A04) 
National Aeronautics and Space Administration, 
Washington, DC. 
SIR-C/X-SAR Free Flyer 
R. Monson. 28 May 93, 17p 
In JPL, Pri ings of the Third Spaceborne Imaging 
Radar Symposium p 233-249. 


Viewgraphs on Spaceborne Radar (SIR) - C/ 
X- Synthetic Aperture Radar (SAR ) Free conn 
are presented. An overview, science objectives, sci- 
ence rationale, | parameters from SAR, 
programmatic goals, concept description, and a candi- 
date mission description are included. 


415,573 
N94-15904/3/GAR 
(Order as N94-15886/2/GAR, PC A19/MF 


A04) 
Jet Pr Lab., Pasadena, CA. 


EOS SAR: A New 
J. Way. 28 May 93 


In Its Proceedings | oe the Third Spaceborne Imaging 
pres poe on Earth Observing System (EOS) Syn- 
ot od e Radar (SAR) are presented. The goal 
capabilities to predict and/or monitor atmos- 

, and = processes that are 

IF onthe EDS SAR eal = is to provide important 
products to EOS data set to improve 

of the state and of the 

instrument requirements based on required input to 
algorithms, to provide the processing ca- 


Radar Symposium p 251-262. 
OS is to develop the modeling and observa- 
phen terest 
or resulting from global 
Earth system. The EOS SAR strategy is to the 
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pability and algorithms to ——_ such products on 
the required spatial (global) and temporal (3-5 days) 
scales, and to provide the spaceborne instrumentation 
with international partnerships. 


415,574 


N94-15905/0/GAR 
(Order as N94-15886/2/GAR, PC A19/MF 


A04) 
pen ne (Italy). 
T: Global Topographic Mission. 
3 Ven Vetrella. 28 May 93, 28p 


In JPL, Proceedings of the Third Spaceborne Imaging 
Radar Symposium p 263-290. 


Viewgraphs on TOPSAT Global Space Topographic 
Mission are presented. Topics covered include: polar 
region applications; terrestrial ecosystem applications; 
stereo electro-optical sensors; space-based stereo- 
scopic missions; optical stereo approach; radar inter- 
ferometry; along track interferometry; TOPSAT-VISTA 
system approach; ISARA system approach; topo- 
graphic mapping laser altimeter; and role of multi- 
beam laser altimeter. 


415,575 


PB94-125549/GAR PC A02/MF A01 
National Aerospace Lab., Amsterdam (Netherlands). 
Aiding the Operator in the Manual Control of a 


Space Manipulator. 

J. F. T. Bos, H. G. Stassen, and A. van Lunteren. 29 
Jun 92, 10p NLR-TP-92261-U 

See also N90-24301. Presented at the IFAC/IFIP/ 
IFORS/IEA Symposium on Analysis, Design, and Eval- 
uation of Man-Machine Systems (5th), The Hague 
(Netherlands), June 9-11, 1992. Prepared in coopera- 
tion with Technische Univ. Delft (Netherlands). Faculty 
of Mechanical Engineering. Sponsored by Stichting 
voor de Technische Wetenschappen, Utrecht (Nether- 
lands). 


When an operator has to control a space manipulator 
manually he is faced with several difficulties. Three 
problems were i igated: Lack of direct vision, up to 
6 degrees-of-freedom (DOF) to be controlled, and 
slow and complex dynamics. The results showed that 
reference lines enhance the 3D perception; further au- 
tomation of the insert task led to a more efficient task 
execution; the display of the stopping configuration 
can lead to a faster and safer task execution. The dis- 
piay of the predicted trajectory led to less energy con- 
sumption due to a more calm control behavior. The 
length of the prediction horizon should equal half of 
the stopping time. 


415,576 


PB94-126265/GAR PC A03/MF A01 
National Aerospace Lab., Amsterdam (Netherlands). 
Gravity Condensation Pressure Drop 
and Heat Transfer in Ammonia Two-Phase Heat 
Transport S 

A. A. M. Delil. 1992, 13p NLR-TP-92121-U 

Presented at the AIAA Session ‘Phase Chai Heat 
Transfer’, 1992 National Heat Transfer Conference. 
San Diego, CA., August 9-12, 1992. 


Condensers are critical components in two-phase heat 
transport systems envisaged for future large space- 
craft. In order to design such condensers, one 
uses experimental data, obtained from ground testing 
and reduced gravity aircraft and rocket flight testing, 
plus results of thermal modeling and scaling calcula- 
tions. As the flow patterns are different in both situa- 
tions, it was considered to be a better approach by 
theoretically (and later also experimentally) investigat- 
ing the impact of gravity on condensation pressure 
drops and heat transfer for an identical flow pattern. 
The results of this approach are discussed in detail for 
condensers using ammonia as the working fluid. 


Extraterrestial Exploration 


415,577 

N94-14853/3/GAR PC A03/MF A01 
National Aeronautics and Space Administration. Hugh 
L. Dryden Flight Research Facility, Edwards, CA. 


it and Flight Test of a Deployable Pre- 
cision Landing System for Spacecraft Recovery. 
A. G. Sim, J. E. Murray, D. C. Neufeld, and R. D. 
Reed. Sep 93, 31p NAS 1.15:4525, H-1933, NASA- 
TM-4525 
Contract RTOP 505-68-50 


A joint NASA Dryden Flight Research Facility and 
Johnson Space Center program was conducted to de- 
termine the feasibility of the autonomous recovery of a 
spacecraft using a ram-air parafoil system for the final 
stages of entry from space that included a precision 
landing. The feasibility of this system was studied 
using a flight model of a spacecraft in the generic 
shape of a flattened biconic which weighed approxi- 
mately 150 Ib and was flown under a commercially 
available, ram-air parachute. Key elements of the vehi- 
cle included the Global Positioning System guidance 
for navigation, flight control computer, ultrasonic sens- 
ing for terminal altitude, electronic compass, and on- 
board data recording. A flight test program was used to 
develop and refine the vehicle. This vehicle completed 
an autonomous flight from an altitude of 10,000 ft and 
a lateral offset of 1.7 miles which resulted in a preci- 
sion flare and landing into the wind at a predetermined 
location. At times, the autonomous flight was conduct- 
ed in the presence of winds approximately equal to ve- 
hicle airspeed. Several techniques for computing the 
winds postflight were evaluated. Future program ob- 
jectives are also presented. 


415,578 


N94-15797/1/GAR PC A04/MF A01 
Lunar and Planetary Inst., Houston, TX. 

Workshop on Advanced Technologies for Plane- 
tary Instruments. 

J. Appleby. 30 Apr 93, 54p NAS 1.26:194585, LPI- 
TR-93-02-PT-2, NASA-CR-194585 

Contract NASW-4574 

Workshop Held in Fairfax, VA, 28-30 Apr. 1993. 


NASA's robotic solar system exploration program re- 
quires a new generation of science instruments. 
Design concepts are now j against stringent 
mass, power, and size constraints--yet future instru- 
ments must be highly capable, reliable, and, in some 
applications, they must operate for many years. The 
most important single constraint, however, is cost: new 
instruments must be developed in a tightly controlled 
design-to-cost environment. Technical innovation is 
the key to success and will enable the sophisticated 
measurements needed for future scientific exploration. 
As a fundamental benefit, the incorporation of break- 
through technologies in planetary flight hardware will 
contribute to U.S. industrial competitiveness and will 
strengthen the U.S. technology base. The Workshop 
on Advanced Technologies for Planetary Instruments 
was conceived to address these challenges, to pro- 
vide an open forum in which the NASA and DoD space 
communities could become better acquainted at the 
working level, and to assess future collaborative ef- 
forts. Over 300 space scientists and engineers partici- 
pated in the two-and-a-half-day meeting held April 28- 
30, 1993, in Fairfax, Virginia. It was jointly sponsored 
by NASA's Solar System Exploration Division (SSED), 
within the Office of Space Science (OSS); NASA’s 
Office of Advanced Concepts and Technology 
(OACT); DoD’s Strategic Defense Initiative Organiza- 
tion (SDIO), now called the Ballistic Missile Defense 
Organization (BMDO); and the Lunar and Planetary In- 
Stitute (LPI). The meeting included invited oral and 
contributed poster presentations, working group ses- 
sions in four sub-disciplines, and a wrap-up panel dis- 
cussion. On the first day, the planetary science com- 
munity described instrumentation needed for missions 
that may go into development during the next 5 to 10 
re Most of the second day was set aside for the 

D community to inform their counterparts in plane- 
tary science about their interests and capabilities, and 
to describe the BMDO technology base, flight pro- 
grams, and future directions. The working group ses- 
sions and the panel discussion synthesized technical 
and programmatic issues from ali the presentations, 
with a specific goal of assessing the applicability of 
BMDO technologies to science instrumentation for 
planetary exploration. 


415,579 


N94-15831/8/GAR PC A07/MF A02 
Boeing Defense and Space Group, Huntsville, AL. Ad- 
vanced Civil Space Systems. 





Space Transfer Gencente and Analyses for Explo- 
ration Missions, Phase 4. 

Final Report, Jan. - Aug. 1993. 

G. R. Woodcock. Sep 93, 141p NAS 1.26:193849, 
D615-10070, NASA-CR-193849 

Contract NAS8-37857 


Earlier studies carried out under this contract covered 
a wide range of lunar and Mars transportation options, 
and lunar rove concepts and technology needs. The 
current report discusses the activities conducted 
under Technical Directives 16 and 17. Mars transpor- 
tation was addressed as well as a review and update 
of architectures and propulsion systems. 


415,580 

PAT-APPL-7-947 612/GAR PC NO3/MF A04 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 

Spline Screw Payload Fastening System. 

Patent Application. 

J. M. Vranish. Filed 21 Sep 92, 45p N94-15871/4 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A system for coupling an orbital replacement unit 
(ORV) to a space station structure via the actions of a 
robot and/or astronaut is described. This system pro- 
vides mechanical and electrical connections both be- 
tween the ORU and the space station structure and 
between the ORU and the ORU and the robot/astro- 
naut hand tool. Alignment and timing features ensure 
safe, sure handling and precision coupling. This in- 
cludes a first female type spline connector selectively 
located on the space station structure, a male type 
spline connector positioned on the orbital replacement 
unit so as to mate with and connect to the first female 
type spline connector, and a second female type 
spline connector located on the orbital replacement 
unit. A compliant drive rod interconnects the second 
female type spline connector and the male type spline 
connector. A robotic special end effector is used for 
mating with and driving the second female type spline 
connector. Also included are alignment tabs exterioral- 
ly located on the orbital replacement unit for berthing 
with the space station structure. The first and second 
female type spline connectors each include a threaded 
bolt member having a captured nut member located 
thereon which can translate up and down the bolt but 
are constrained from rotation thereabout, the nut 
member having a mounting surface with at least one 
first type electrical connector located on the mounting 
surface for translating with the nut member. At least 
one complementary second type electrical connector 
on the orbital replacement unit mates with at least one 
first type electrical connector on the mounting surface 
of the nut member. When the driver on the robotic end 
effector mates with the second female type spline con- 
nector and rotates, the male type spline connector and 
the first female type spline connector lock together, 
the driver and the second female type spline connec- 
tor lock together, and the nut members translate up 
the threaded bolt members carrying the first type elec- 
trical connector up to the complementary second type 
connector for interconnection therewith. 
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Structural Analysis Technology, Inc., Santa Clara, CA. 


PC A04/MF A01 


Expert 
and 
tures. 
Final Technical Report. 

Apr 92, 70p NAS 1.26:194225, SAT-380.02, NASA- 
CR-194225 

Contracts NAS3-25642, SBIR-04.04-1319 


The results of a research study on the development of 
an expert system for integrated structural analysis and 

ign optimization is presented. An Object Represen- 
tation Language (ORL) was developed first in conjunc- 
tion with a rule-based system. This ORL/AI shell was 
then used to develop expert systems to provide assist- 
ance with a variety of structural analysis and design 
optimization tasks, in conjunction with procedural 
modules for finite element structural analysis and 
design optimization. The main goal of the research 
study was to provide expertise, judgment, and reason- 


em for integrated Structural Analysis 
Optimization for Aerospace Struc- 


ing capabilities in the aerospace structural design 
process. This will allow engineers performing structur- 
al analysis and in, even without extensive experi- 

ence in the field, to develop error-free, efficient and 
reliable structural designs very rapidly and cost-effec- 
tively. This would not only improve the productivity of 
design engineers and analysts, but also significantly 
reduce time to completion of structural design. An ex- 
tensive literature survey in the field of structural analy- 
sis, design optimization, artificial intelligence, and da- 
tabase management systems and their application to 
the structural design process was first performed. A 
feasibility study was then performed, and the architec- 
ture and the conceptual design for the integrated ‘intel- 
ligent’ structural analysis and design optimization soft- 
ware was then developed. An vOuoct Representation 
Language (ORL), in conjunction with a rule-based 
system, was then developed using C + +. Such an ap- 
proach would improve the expressiveness for knowl- 
edge representation (especially for structural analysis 
and design applications), provide ability to build very 
large oak practical expert systems, and provide an effi- 
cient way for storing knowl . Functional specifica- 
tions for the expert systems were then developed. The 
ORL/AI shell was then used to develop a variety of 
modules of expert systems for a variety of modeling, 
finite element analysis, and design optimization tasks 
in the integrated aerospace structural design process. 
These expert systems were developed to work in con- 
junction with procedural finite element structural analy- 
sis and “sar optimization modules (developed in- 
house at SAT, Inc.). The complete software, AutoDe- 
sign, so developed, can be used for integrated ‘intelli- 
gent’ structural analysis and design optimization. The 
software was beta-tested at a variety of companies, 
used by a range of engineers with different levels of 
background and expertise. Based on the feedback ob- 
tained by such users, conclusions were developed and 
are provided. 


415,582 
N94-13674/4/GAR PC A05/MF A02 
Foster-Miller, Inc., Waltham, MA. 

Development of a Nonazeotropic Heat Pump for 
Crew Hygiene Water Heating. 

Final Report, Jun. 1989 - Aug. 1991. 

D. H. Walker, and G. |. Deming. Oct 91, 98p NAS 
1.26:194189, FM-9017-482, NASA-CR-194189 
Contracts NAS8-38407, SBIR-09.04-3200 


A Phase 2 SBIR Program funded by the NASA Mar- 
shall Space Flight Center to develop a Nonazeotropic 
Heat Pump is described. The heat pump system which 
was designed, fabricated, and tested in the Foster- 
Miller laboratory, is capable of providing crew hygiene 
water heating for future manned missions. The heat 
pump utilizes a nonazeotropic refrigerant mixture 
which, in this application, provides a significant Coeffi- 
cient of Performance improvement over a single-con- 
stituent working fluid. In order to take full advantage of 
the refrigerant mixture, compact tube-in-tube heat ex- 
changers were designed. A high efficiency scroll com- 
pressor with a proprietary lubrication system was de- 
veloped to meet the requirements of operation in zero- 
gravity. The prototype heat pump system consumes 
less than 200W of power compared to the alternative 
oo cartridge heaters which would require 2 to 5 


415,583 

N94-13934/2/GAR PC A03/MF A01 
Lockheed Engineering and Sciences Co., Houston, 
TX. Flight Evaluation and Engineering Office. 

STS-53 Space Shuttle M Report. 

R. W. Fricke. Feb 93, 39p NAS 1.26:193101, NSTS- 
08281 

Sponsored by NASA. Johnson Space Center. 


The STS-53 Space Shuttle Program Mission Report 

provides a summary of the Orbiter, External Tank (ET), 
Solid Rocket Booster/Redesigned Solid Rocket Motor 
(SRB/RSRM), and the Space Shuttle Main ine 
(SSME) subsystems performance during the 
second flight of the Space Shuttle Program, and oe 
fifteenth flight of the Orbiter vehicle Discovery (OV- 
103). In addition to the Orbiter, the flight vehicle con- 
sisted of an ET, which was designated as ET-49/LWT- 
42; three SSME’s, which were serial numbers 2024, 
2012, and 2017 in positions 1, 2, and 3, respectively; 
and two SRB's, which were designated BI-055. The 
lightweight RSRM’s that were installed in each SRB 
were designated 360L028A for the left SRB, and 
360L028B for the right SRB. The primary objective of 
this flight was to successfully deploy the ae 
of Defense 1 (DOD-1) payload. The secondary objec 
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tives of this ~ it were to perform the operations re- 
quired by the Glow Experiment/ ic Heat Pipe 
Experiment Payload (GCP); the Hand-Held, —— 
ented, Real-Time, Cooperative, User-Friendly, L 
tion-Targeting and Environmental System (HERCU- 
LES); the Space Tissue Loss (STL); the Battlefield 
Laser Acquisition Sensor Test (BLAST); the Radiation 
Monitoring Equipment-lll (RME-III); the Microcapsules 
in Space-1 (MIS-1); the Visual Function Teste;-2 (VFT- 
2); the Cosmic Radiation Effects and Activation Moni- 
tor (CREAM); the Clouds L to Optimize Use of De- 
fense Systems-1A (CLOUDS-1A); the Fluids Acquisi- 
tion and Resupply Experiment (FARE); and the Orbital 
Debris Radar Calibration Spheres (ODERACS). In ad- 
dition to presenting a summary of subsystem perform- 
ance, this report also discusses each Orbiter, ET, 
SSME, SRB, and RSRM in-flight anomaly in the appli- 
cable section of the ee Listed in the discussion of 
each anomaly is the officially ject Office | tracking 
number as published by each Pri in their re- 
spective Problem Tracking List. nr times in this 
report are in Greenwich mean time (G.m.t.) as well as 
mission elapsed time (MET). 
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N94-13935/9/GAR PC A03/MF A01 
Lockheed Engineering and Sciences Co., Houston, 
TX. Flight Evaluation and Engineering Office. 

STS-54 Space Shuttle Mi Report. 

R. W. Fricke. Mar 93, 34p NAS 1.26:194116, NSTS- 
08282, NASA-CR-194116 

Sponsored by NASA. Johnson Space Center. 


The STS-54 Space Shuttle Program Mission Report is 
a summary of the Orbiter, ae Tank (ET), Solid 
Rocket Booster/R Solid Rocket Motor 
(SRB/RSRM), and the =. Shuttle rong fifty turd 

(SSME) subsystems performance duri d 
flight of the Space Shuttle Program, and the he ture flight 
of the Orbiter vehicle Endeavour (OV-105). In addition 
to the Orbiter, the flight vehicle consisted of an ET, 
which was designated ET-51; three SSME’s, which 
were serial numbers 2019, 2033, and 2018 in positions 
1, 2, and 3, respectively; and two retrievable and reus- 
able SRB’s which were designated BI-056. The light- 
weight RSRM's that were installed in each SRB were 
designated 360L029A for the left SRB, and 360L029B 
for the right SRB. The primary objectives of this flight 
were to perform the operations to deploy the Tracking 
and Data Relay Satellite-F/Inertial Upper Stage pay- 
load and to fulfill the requirements of the Diffuse X-Ray 
Spectrometer (DXS) payload. The secondary objective 
was to fly the Chromosome and Plant Cell Division in 
Space (CHROMEX), Commercial Generic Bioprocess- 
ing Apparatus (CGBA), Ph ge and Anatomical 
Rodent Experiment (PARE), and the Solid Surface 
Combustion Experiment (SSCE). In addition to pre- 
senting a summary of subsystem performance, this 
report also discusses each er, ET, SSME, SRB, 
and RSRM in-flight anomaly in the applicable section 
of the report. The official tracking number for each in- 
flight anomaly, assigned by the cognizant project, is 
also shown. All times are given in Greenwich mean 
time (G.m.t.) and mission elapsed time (MET). 


415,585 

N94-13955/7/GAR PC A05/MF A01 
Texas A and M Univ., College Station. 

Techniques for Estimating Space Station Aerody- 
namic eristics. 

Final Technical Report, 1 Jul. 1989 - 31 Aug. 1992. 
R. E. Thomas. 1993, 85p NAS 1.26:193394, NASA- 
CR-193394 

Contract NAG9-386 


A method was devised and calculations were per- 
formed to determine the effects of reflected molecules 
on the aerodynamic force and moment coefficients for 
a body in free molecule flow. A procedure was devel- 
oped for determining the velocity and temperature dis- 
tributions of molecules reflected from a surface of arbi- 
trary momentum and energy accommodation. A 
system of equations, based on momentum and energy 
balances for the surface, incident, and reflected mole- 

cules, was solved by a numerical optimization tech- 
nique. The calviaination of a ‘cost’ function, developed 
from the set of equations, resulted in the determination 
of the defining properties of the flow reflected from the 
arbitrary surface. The properties used to define both 
the incident and reflected flows were: average temper- 
ature of the molecules in the flow, angle of the flow 
with respect to a vector normal to the surface, and the 
molecular speed ratio. The properties of the reflected 
flow were used to calculate the contribution of multiply 
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B. J. Glass. Oct 92, 123p NAS 1.15:102877, A- 
90319-V-2, NASA-TM-102877 

Contract RTOP 549-03-11 

Contains Microfiche as a Supplement. 


The Systems Autonomy Demonstration Project 
(SADP) produced a k based real-time control 
system for control and fault detection, isolation, and 
recovery (FDIR) of a prototype two-phase Space Sta- 
tion Freedom external active thermal control s' — 
(EATCS). The Thermal Expert System (TEXSYS) 
demonstrated in recent tests to be capable of reliable 
fault anticipation and detection, as well as ordinary 
control of the thermal bus. Performance requirements 
were addressed by adopting a hierarchical symbolic 
control approach-layering model-based expert system 
software on a conventional, numerical data acquisition 
and control system. The model-based reasoning capa- 
bilities of TEXSYS were shown to be advantageous 
over typical rule-based expert systems, particularly for 
detection of unforeseen faults and sensor failures. 
Volume 1 gives a project overview and testing high- 
lights. Volume 2 provides detail on the EATCS testbed, 
test operations, and online test results. Appendix A is a 
test archive, while Appendix B is a compendium of 
design and user manuals for the TEXSYS software. 
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N94-14047/2/GAR PC A05/MF A01 


Volume 2. 
S. R. Houlihan. Feb 92, 80p NAS 1.26:167691, DMS- 
DR-2476-V-2, NASA-CR-167691 
Contract NAS9-17840 


Microfiche as Supplement. 


Data were obtained on a 3-percent model of the Space 
Shuttle launch vehicle in the NASA/Ames Research 
Center 11x11-foot and 9x7-foot Unitary Plan Wind 
Tunnels. This test series has been identified as 
1A190A/B and was conducted from 7 Feb. 1980 to 19 
Feb. 1980 (IA190A) and from 17 March 1980 to 19 
March 1980 and from 8 May 1980 to 30 May 1980 
(1A190B). The primary test objective was to obtain 
structural loads on the f ing external tank protu- 
berances: (1) LO2 feediine; (2) GO2 pressure line; (3) 
LO2 antigeyser line; (4) GH2 pressure line; (5) LH2 
tank cable tray; (6) LO2 tank cable tray; (7) Bipod; (8) 
ET/SRB cable tray; and (9) Crossbeam/Orbiter cable 
tray. To fulfill these objectives the following steps were 
taken: Eight 3-component balances were used to 
measure forces on various sections of 1 thru 6 above; 
315 pressure orifices were distributed over all 9 above 
items. The LO2 feedline was instrumented with 96 
pressure taps and was eg md 
384 pressure measurements. The LO2 ani 

was instrumented with 64 pressure taps a aah 
od te tas Gaaiinen to aad G8 pememe Guana. 
ments; Three Chrysler miniature flow direction probes 
were mounted on a traversing mechanism on the tank 
upper surface centerline to obtain flow field data be- 
tween the forward and aft attach structures; and 
Schlieren photographs and ultraviolet flow photo- 
graphs were taken at all test conditions. Data from 
each of the four test phases are presented. 
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415,588 
N94-14099/3/GAR PC A03/MF A01 
Mitsubishi Heavy Industries Le Tokyo Mn akg 
Roketto No 


Conceptual Study of Booster). 
31 Mar 93, 25p NASDA-CNT-930013, JTN-93-80467 


The results of the study on a future space transporta- 
tion system, a flyback booster, is presented. The initial 
sizing of the rocket was conducted, and the following 
guidelines concerning the selection of its configura- 
tions are presented: (1) the speed increment allotment 
for the booster is aimed at less than 3,000 m/s in an 
ideal velocity when the rocket is on the premise that 
the booster returning to the launch site; (2) to minimize 
the rocket size, upgrading the upper stage structural 
efficiency is effective in designing the flyback booster; 
and (3) assuming and comparing four kinds of return- 
ing systems, it is deemed most prosperous to return in 
ballistic flight by re-igniting the booster immediately 
after upper stage separation. A study was conducted 
on winged and flare type (non-winged) bodies as ex- 
amples based on the initial sizing data, and it was con- 
cluded that both types are feasible within the category 
of the existing design and materials. 
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N94-14100/9/GAR PC A06/MF A02 
Mitsubishi Heavy Industries Ltd., Tokyo (Japan). 

Heisei 3 Nendo + ~ Gainen Sekkei ( 

Study of the Space Transportation System HOPE 
in FY 1991). 

31 Mar 93, 102p NASDA-CNT-930016, JTN-93- 
80470 


An system design was conducted on the HOPE (H-2 
Orbiting Plane), focusing on the following technical 
problems which are deemed to have great effects on 
the specifications of the airframe: (1) the feasibility of 
the tip fin; (2) trade-off of main airframe structure mate- 
rials; and (3) trade-off of the orbit injection systems. 
The feasibility of HOPE was confirmed. The following 
items of the tem and each subsystem were 
straightend up: (1) detail of the design requirements 
and their feasibility; (2) standard ifications of the 
airframe and its alternatives; and (3) design studies. In 
a dev it concept , it was confirmed that 
the HOPE first launch in FY (Fiscal Year) 2000 will be 
een by advancing the development systematical- 
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N94-14120/7/GAR 
Alabama Univ. in Huntsville. 

Pre- 


BALLIST: A Computer Program to E: 
the Thickness to Prevent 


dict 

Perforation of the Space Station by Orbital Debris. 
Final Report. 

W. K. Rule. Dec 91, 25p NAS 1.26:193825, BER- 
550-248, NASA-CR-193825 

Contract NAS8-38555 


A computer program called BALLIST that is intended 
to be a design tool for engineers is described. BALLIST 
empirically predicts the bumper thickness required to 
prevent perforation of the Space Station pressure wall 
by a projectile (such as orbital debris) as a function of 
the projectile’s velocity. ‘Ballistic’ limit curves (bumper 
thickness vs. projectile velocity) are calculated and are 
displayed on the screen as well as being stored in an 
ASCII file. A style of spacecraft wall configura- 
tion is assumed. predictions are based on a data- 
base of impact test results. NASA/Marshall Space 
Flight Center currently has the capability to generate 
such test results. Numerical simulation results of 
impact conditions that can not be tested (high veloci- 
ties or large particles) can also be used for predictions. 
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and Development Bureau 


Contributions “of Winged Re-Entry Vehicle to 
Activities. 


Tver ‘a. 31 Mar 93, 4p 


Ay Asia-Pacific Isy Conference, Volume 2 p 360- 


An overview of some results of the space infrastruc- 
ture study based on the fundamental policy of Japan’s 


space development decided by the SAC (Space Activi- 
ties Commission) is presented. Three phases of the 
life cycle of space segment, five kinds of systems com- 
posing space infrastructure, an example of a ~~ in- 
frastructure with a central system called LASER (Low 
Earth Orbit Advanced Station Equipped with Robot), 
reusable space transportation systems such as space 
plane, the ultimate manned space transportation 

tem, and the unmanned space transportation 
system HOPE (H-2 Orbiting Plane) launched by the H- 
2 launch vehicle under development by the NASDA 
— Space Development Agency of Japan) are 
outlined. 


415,592 
N94-14281/7/GAR 

(Order as N94-14209/8/GAR, PC A17/MF 

A04) 

National Aerospace Lab., Tokyo (Japan). 
Spacepiane Program at NAL: System Concept and 
Related Technology Issues. 
M. Maita. 31 Mar 93, 4p 
In Science and Technology Agency, Asia-Pacific Isy 
Conference, Volume 2 p 375-378. 


An overview of the space plane program planned by 
the NAL (National Aerospace Laboratory) is present- 
ed. The tentative base line mission requirements such 
as space transportation to and from LEO (Low Earth 
Orbit); short term experimental laboratory orbit for 
earth observation; microgravity; servicing to platforms, 
maintenance, and repair; space passenger tour 
— orbital and sub-orbital flight; etc. are outlined. 
aracteristics of the SSTO (Single Stage to Orbit) 
vehicle — are summarized as follows: (1) inte- 
ation of RAMJET (Supersonic Combustion 
amjet) engine and LACE (Liquid Air Cycle Engine); 
(2) fueling with slush hydrogen with fuel weight fraction 
of less than 70 percent; and (3) total gross weight of 
350 tons with the structural weight reduction by 20 per- 
cent of the current technological potential. 
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N94-14309/6/GAR PC A03/MF A01 
Tennessee Univ. Space inst., Tullahoma. 
identification and Interpretation of Patterns in 
Rocket Engine Data. 

Final Report, Jul. 1990 - Jul. 1993. 

C. F. Lo, K. Wu, and B. A. Whitehead. 4 Oct 93, 35p 
NAS 1.26:194534, NASA-CR-194534 

Contract NAG8-166 


A prototype software system was constructed to 
detect anomalous Space Shuttle Main Engine (SSME) 
behavior in the early stages of fault development sig- 
nificantly earlier than the indication provided by either 
redline detection mechanism or human expert analy- 
sis. The major task of the research project is to ana- 
lyze ground test data, to identify patterns associated 
with the anomalous engine behavior, and to develop a 
pattern identification and detection system on the 
basis of this analysis. A prototype expert system which 
was developed on both PC and Symbolics 3670 lisp 
machine for detecting anomalies in turbopump vibra- 
tion data was checked with data from ground tests 
902-473, 902-501, 902-519, and 904-097 of the Space 
Shuttle Main Engine. The neural networks method was 
also applied to supplement the statistical method uti- 
lized in the prototype system to investigate the feasibil- 
ity in detecting anomalies in turbopump vibration of 
SSME. In most cases the anomalies detected by the 
expert system agree with those reported by NASA. On 
the neural networks approach, the results are given 
the successful detection rate higher than 95 percent to 
identify either normal or abnormal running condition 
based on the experimental data as well as numerical 
simulation. 


415,594 
N94-14310/4/GAR PC A03/MF A01 
Tennessee Univ. Space Inst., Tullahoma. 
led Knowledge System for the Space Shut- 
Gas Detection System. 
Final Report, Jun. 1990 - Sep. 1993. 
C. F. Lo, G. Z. Shi, C. Ba , C. Fensky, and E. 
Cegielski. 7 Oct 93, 17p NAS 1.26:194533, NASA- 
CR-194533 
Contract NAG8-835 
A computer-based integrated Ki Based 
System, the intelli lext Manual (IHM), was 
for the ice Shuttle Hazardous Gas De- 
tection System (HGDS) at NASA Marshall Space 
Flight Center (MSFC). The IHM stores HGDS related 





knowledge and presents it in an interactive and intui- 
tive manner. This manual is a combination of hypertext 
and an expert system which store experts’ knowl 
and experience in hazardous gas detection and analy- 
sis. The |HM’s purpose is to provide HGDS personnel 
with the capabilities of: locating applicable documenta- 
tion related to procedures, constraints, and previous 
fault histories; assisting in the training of personnel; 
enhancing the interpretation of real time data; and rec- 
nizing and identifying possible faults in the Space 
Shuttle sub-systems related to hazardous gas detec- 
tion. 


415,595 
N94-14323/7/GAR PC A09/MF A03 
Rockwell International, Downey, CA. 

Strategic Avionics Technology Definition Studies. 
Subtask 3-1A: Electrical Actuation (ELA) Systems. 
Final Report. 

C. L. Pond, W. A. Mcdermott, and B. T. F. Lum. 30 
Sep 93, 198p NAS 1.26:194393, SSD93D0505, 
NASA-CR-194393 

Contract NAS9-18880 


Electrical actuator (ELA) power efficiency and require- 
ments are examined for space system application. Re- 
quirements for Space Shuttle effector systems are pre- 
sented, along with preliminary ELA trades and selec- 
tion to form a preliminary ELA system baseline. Power 
and energy requirements for this baseline ELA system 
= = to the Space Shuttle and similar space 
vehicles. 


415,596 

N94-14463/1/GAR PC A10/MF A03 

National Aeronautics and Space Administration, 

Washington, DC. 

—- of Traveling in Outer Space: The Rocket 
tor. 

H. Noordung. Jun 93, 218p NAS 1.77:10002, NASA- 

TT-10002 

Contract NASW-4693 

Transl. Into English of das Problem der Befahrung des 

Weltraums: Der Raketen-Motor (Berlin, Germany, 

Richard Carl Schmidt and CO.), 1929 188 p. Prepared 

by Scitran, Inc., Santa Barbara, Ca. 


This book is one of the first basic primers on space 
travel history. It covers the solar system and its related 
forces. It then discusses in some detail the problems 
associated with rockets and satellites. Several refer- 
ences are made to H. Oberth, considered by some to 
be the father of space travel. 


415,597 
N94-14626/3/GAR 

(Order as N94-14618/0/GAR, PC A24/MF 

A04) 


DYNACS Engineering Co., Inc., Houston, TX. 
Computational Controls Workstation: Algorithms 
and Hardware. 

R. Venugopal, and M. Kumar. 15 Feb 93, > 

In JPL, Proceedings of the Fifth NASA/NSF/DOD 
—? on Aerospace Computational Contro! p 
117-123. 


The Computational Controls Workstation provides an 
integrated environment for the modeling, simulation, 
and analysis of Space Station dynamics and control. 
Using highly efficient computational algorithms com- 
bined with a fast parallel processing architecture, the 
workstation makes real-time simulation of flexible body 
models of the Space Station possible. A consistent, 
user-friendly interface and state-of-the-art post-proc- 
essing options are combined with powerful analysis 
tools and model databases to provide users with a 
complete environment for Space Station dynamics 
and control analysis. The software tools available in- 
clude a solid modeler, graphical data entry tool, O(n) 
penn multi-flexible body simulation, and 
2D/3D post-processors. This paper describes the ar- 
chitecture of the workstation while a companion paper 
describes performance and user perspectives. 


415,598 
N94-14630/5/GAR 
(Order as N94-14618/0/GAR, PC A24/MF 


A04) 
Air Force Academy, CO. 
Use of Linked Lists in the Simulation of Controller- 
Structure Interaction. 
R. Quan. 15 Feb 93, 14p 
In JPL, Proceedings of the Fifth NASA/NSF/DOD 
Work: on Aerospace tional Control p 
153-166. See Also A93-44533. 


An algorithm for the computer simulation of large 
space structures under active control is considered. 
Linked lists are used in a matrix data structure to imple- 
ment the trapezoidal rule on the system differential 
equations. The use of the trapezoidal rule ensures that 
the numerical stability is equivalent to the system sta- 


bility, which is essential for this type of simulation. The 
a of the system matrices is exploited by the 
linked lists, and the algorithm efficiently steps through 
the lists in an orderly fashion. Results of simulations on 
= NASA large space structure experiment are report- 
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N94-14631/3/GAR 
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A04) 
Ision Lab., Pasadena, CA. 
Operator Algebra for Flexible Multibody 
Dynamics. 
A. Jain, and G. Rodriguez. 15 Feb 93, 17p 
In Its Proceedings of Fifth NASA/NSF/DOD Work- 
shop on Aerospace Computational Control p 167-183. 


This paper presents an approach to modeling the dy- 
namics of flexible multibody systems such as flexible 
spacecraft and limber space robotic systems. A large 
number of degrees of freedom and complex dynamic 
interactions are typical in these systems. This paper 
uses spatial operators to develop efficient recursive al- 
gorithms for the dynamics of these systems. This ap- 
proach very efficiently manages complexity by means 
of a hierarchy of mathematical operations. 


Jet Pri 
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N94-14640/4/GAR 
(Order as N94-14618/0/GAR, PC A24/MF 
A04) 
Boeing Defense and Space Group, Seattle, WA. 
Space Station Common ing Mechanism, a 
Multi-Body Simulation Application. 
|. Searle. 15 Feb 93, 14p 
In JPL, Proceedings of the Fifth NASA/NSF/DOD 
ig on Aerospace Computational Control p 
1-364. 


This paper discusses an application of multi-body dy- 
namic analysis conducted at the —- Company in 
connection with the Space Station (SS) Common 
Berthing Mechanism (CBM). After introducing the 
hardware and analytical objectives we will focus on 
some of the day-to-day computational issues associat- 
ed with this type of analysis. 
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N94-14645/3/GAR 
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A04) 

Purdue Univ., Lafayette, IN. 

tion of IMC Software to Controller 
Design for the JPL LSCL Experiment Facility. 
G. Zhu, and R. E. Skelton. 15 Feb 93, 36p 
In JPL, Proceedings of the Fifth NASA/NSF/DOD 
Workshop on Aerospace Computational Control p 
427-462. 


A software package which Integrates Model reduction 
and Controller design (The IMC software) is applied to 
design controllers for the JPL Large Spacecraft Con- 
troi Laboratory Experiment Facility. Modal Cost Analy- 
sis is used for the model reduction, and various Output 
Covariance Constraints are guaranteed by the control- 
ler design. The main motivation is to find the controller 
with the ‘best’ performance with respect to output var- 
iances. Indeed it is shown that by iterating on the re- 
duced order design model, the controller designed 
does have better performance than that obtained with 
the first model reduction. 


415,602 
N94-14652/9/GAR 
(Order as N94-14618/0/GAR, PC —— 
04) 
National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 


Center. 
for the Investigation of the Multibody 
Verification, and Control Laboratory. 
P. A. Tobbe, P. M. Christian, J. M. Rakoczy, and M. 
L. Bulter. 15 Feb 93, 15; 
In JPL, Proceedings of the Fifth NASA/NSF/DOD 
Workshop on Aerospace Computational Control p 
553-567. 


The Multibody Modeling, Verification, and Control 
(MMVC) Laboratory is under development at NASA 


415,604 
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MSFC in Huntsville, Alabama. The laboratory will pro- 
vide a facility in which dynamic tests and analyses of 
multibody flexible structures representative of future 
space systems can be conducted. The purpose of the 
tests are to acquire dynamic measurements of the 
flexible structures undergoing large angle motions and 
use the data to validate the multibody modeling code, 
TREETOPS, developed under sponsorship of NASA. 
Advanced control systems design and system identifi- 
cation methodologies will also be implemented in the 
MMVC laboratory. This paper describes the ground 
test facility, the real-time control system, and the ex- 
periments. A top-level description of the TREETOPS 
code is also included along with the validation plan for 
the MMVC program. Dynamic test results from compo- 
nent testing are also presented and discussed. A de- 
tailed discussion of the test articles, which manifest 
the properties of large flexible space structures, is in- 
cluded along with a discussion of the various candi- 
date control methodologies to be applied in the labora- 
tory. 


415,603 


N94-14682/6/GAR PC A03/MF A01 
—_ Technologies Research Center, East Hartford, 
Investigation of the Feasibility of Optical Diagnos- 
tic Measurements at the Exit of the SSME. 

Final Report. 

J. A. Shirley, and L. R. Boedeker. 1 Jul 93, 47p NAS 
1.26:193832, R93-957424-F, NASA-CR-193832 
Contract NAS8-36861 


Under Contract NAS8-36861 sponsored by NASA 
Marshall Space Flight Center, the United Technologies 
Research Center is conducting an investigation of the 
feasibility of remote optical diagnostics to measure 
temperature, species concentration and velocity at the 
exit of the Space Shuttle Main Engine (SSME). This is 
a two phase study consisting of a conceptual design 
phase followed by a laboratory experimental investiga- 
tion. The first task of the conceptual design studies is 
to screen and evaluate the techniques which can be 
used for the measurements. The second task is to 
select the most promising technique or techniques, if 
as expected, more than one type of measurement 
must be used to measure ail the flow variables of inter- 
est. The third task is to examine in detail analytically 
the capabilities and limitations of the selected 
technique(s). The results of this study are described in 
the section of this report entitled Conceptual Design 
Investigations. The conceptual design studies identi- 
fied spontaneous Raman scattering and photodisso- 
ciative flow-tagging for measurements respectively of 
gas temperature and major species concentration and 
for velocity. These techniques and others that were 
considered are described in the section describing the 
conceptual design. The objective of the second phase 
of investigations was to investigate experimentally the 
techniques identified in the first phase. The first task of 
the experimental feasibility study is to design and as- 
sembie laboratory scale experimental apparatus to 
evaluate the best approaches for SSME exit optical 
diagnostics for temperature, species concentrations 
and velocity, as selected in the Phase | conceptual 
design study. The second task is to evaluate perform- 
ance, investigate limitations, and establish actual diag- 
nostic capabilities, accuracies and precision for the se- 
lected optical systems. The third task is to evaluate 
design requirements and system trade-offs of concep- 
tual instruments. Spontaneous Raman scattering ex- 
cited by a KrF excimer laser pulse was investigated for 
SSME exit plane temperature and major species con- 
centration measurements. The relative concentrations 
of molecular hydrogen and water vapor would be de- 
termined by measuring the integrated Q-branch scat- 
tering signals through narrow bandpass filters in front 
of photomultipliers. The ternperature would be deter- 
mined by comparing the signal from a single hydrogen 
rotational Raman line to the total hydrogen Q-branch 
signal. The rotational Raman line would be isolated by 
a monochromator and detected with a PMT. 


415,604 


N94-14725/3/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
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Plasma Contactor Technology for Space Station 
Freedom. 

M. J. Patterson, J. A. Hamiey, T. Sarver-Verhey, G. 
C. Soulas, and J. Parkes. Jun 93, 23p NAS 
1.15:106291, NASA-TM-106291, AIAA PAPER 93- 


2228 

Contract RTOP 474-46-10 

See Also A93-50034. Presented at the 29TH Joint Pro- 
pulsion Conference and Exhibit, Monterey, Ca, 28-30 
Jun. 1993; Sponsored by Aiaa, Sae, Asme, and Asee. 


Holiow cathode plasma contactors were baselined for 
Space Station Freedom (SSF) to control the electrical 
potentials of surfaces to eliminate/mitigate damaging 
interactions with the space environment. The system 
represents a dual-use technology which is a direct out- 
growth of the NASA electric propulsion program and in 
particular the technology development effort on ion 
thruster systems. Specific efforts include optimizing 
the design and + 2 of the contactor, validat- 
ing its required lifetime, and characterizing the contac- 
tor plume and electr tic interference. The 
plasma contact or subsystems include the plasma 
= a power electronics unit, and an expel- 

it unit. Under this program these will 
ait be brought to breadboard and engineering model 
development status. New test facilities were devel- 
oped, and existing facilities were augmented, to sup- 
port characterizations and life testing of contactor 
components and systems. The magnitude, scope, and 
status of the plasma contactor hardware development 
program now underway and preliminary test results on 


system components are discussed. 


5,605 
wo4-14727/9/GAR PC A03/MF A01 
Nati Aeronautics and Space Administration, 


Seal 
J. H. Miller, B. M. Steinetz, P. J. Sirocky, and L. A. 
Kren. Apr 93, 11p NAS 1.15:106294, E-8031, NASA- 
TM-106294, AIAA PAPER 93-1346 
Contract RTOP 763-22-41 
See Also A93-33916. Presented at the 34TH Struc- 
tures, Structural Dynamics, and Materials Conference, 
la Jolla, Ca, 19-21 Apr. 1993; Sponsored by Aiaa, 
Asme, AHS, and Asc. 


A test fixture for measuring the dynamic performance 
of candidate high-temperature ine seal its 
was installed at NASA Lewis Research Center. The 
— fixture was designed to evaluate seal concepts 
under development for advanced hypersonic engines, 

such as those considered for the National Aero- 
space Plane (NASP). The fixture can measure dynam- 
performance from room temperature 


PC A01/MF A01 
Scientific Research Associates, Inc., Glastonbury, CT. 
Volume 1. 


Prepared in Cooperation with imperial Coll. of Science 
and Technology, London, England. 


Under the present contract a study was made on the 
Ne ne ae < oe | with 
particular emphasis on on ee een © 
aS oe ee technical effi 
Sas Eouianal Goenede Ir tapadish Galede a Get 
ence and Technology and the details of this effort are 
contained in the technical report by 
eens ans Wittoion, chin foume Vol 2 of to 
report. abel Gduatio abies hapenseneme 
review of material, initial direction of the technical 
effort and review of all reports. The study considered 
of sprays under a variety of conditions. 
Control of these sprays is important as the spray de- 
tails can control both rocket combustion stability and 
efficiency. Imperial College considered the following: 
first, measurement of the size and rate of spread of the 
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coaxial airblast nozzies with 
local size, velocity and flux 
characteristics for a wide range of and liquid flow- 
rates were measured and the r were correlated 
with the conditions of the spray at the nozzie exit. 
Second, examination of the effect of the geometry of 
single coaxial airbiast atomizers on spray characteris- 
tics. The gas and liquid tube diameters were varied 
over a range of values, the liquid tube recess was 
varied and shape of the exit of the gaseous jet was 
varied from straight to converging. Third, quantification 
of the effect of swirl in the gaseous stream on the 
spray characteristics produced by single coaxial air- 
blast nozzles. Fourth, quantification of the effect of 
yan by impingement of the spray on a flat 

disc positioned around 200 mm from the nozzie exit. 
This models spray impingement on the turbopump 
dome the startup process of the preburner of 
the Space Main Engine (SSME). Fifth, study of 
the interaction between multiple sprays without and 
with swirl in their gaseous stream. The spray charac- 
teristics of single nozzles were compared with that of 
three identical nozzles with their axis at a small dis- 
tance from each other. This study simulates the sprays 
in the preburner of the SSME, where there are around 
260 elements on the faceplate of the combustion 
chamber. And lastly, design an experimental facility to 
study the characteristics of sprays at high pressure 
conditions and at supercritical pressure and tempera- 
ture for the gas but supercritical pressure and subcriti- 
cal temperature for the liquid. 


sprays produced by si 
axial gaseous stream. 


N94-14907/7/GAR PC A07/MF A02 
hiokol Chemical Corp., Brigham City, UT. 

Technical Evaluation Motor No. 10 (TEM-10). 

Final Report. 

Aug 93, 130p NAS 1.26:193846, TWR-17674, NASA- 

CR-193846, PUBL-940151 

Contract NAS8-38100 


Technical Evaluation Motor No. 10 (TEM-10) was 
static fired on 27 Apr. 1993 at the Thiokol ‘ation 
full-scale motor static test bay, T-24. This final test 
report documents the procedures, performance, and 
results of the static test firing of TEM-10. All observa- 
tions, discussions, conciusions, and recommendations 
contained are final. Included is a presentation and dis- 
cussion of TEM-10 performance, anomalies, and test 
results in concurrence with the eS Outlined in 
CTP-0110, Revision D, Space Shuttle Technical Eval- 
uation Motor No. 10 (Ti EM-10) Static Fire Test Plan. 


415,608 
N94-15007/5/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Huntsville, AL. George C. 


ro Marshall Space Flight 
ter. 
Results of an Electrical Power System Fault Study 


(CDDF). 

Final Report No. NO6. 

N. R. Dugal-Whitehead, and Y. B. Johnson. Sep 93, 
44p NAS 1.60:3413, M-731, NASA-TP-3413 


This report gives the results of an electrical power 
system fault study which has been conducted over the 
last 2 and one-half years. First, the results of the litera- 
ture search into electrical power system faults in space 
pap tem applications are reported. 
A desedatian of Gee tannded Unplotasntatens of ts 
power system faults into the Large Autonomous 
joel Electrical Power System (LASEPS) bread- 
board is then presented. Then, the actual implementa- 
tion of the faults into the breadboard is discussed 
with a discussion the LASEPS bread- 
board. Finally, the results of the injected faults and 
breadboard failures are discussed. 


415,609 

N94-15191/7/GAR PC A15/MF A03 
Space Station Thermal. Storage/Refrigeration 
System Research and Development. 

Final Report. 

W. G. Dean, and Z. S. Karu. 26 Feb 93, 345p NAS 
1.26:193841, LMSC-HSV-TR-P037989, NASA-CR- 
193841 

Contract NAS8-36401 


Sogn Stee es rategceiiene npc a 


NT 
Thermal storage units (SU's) connapandestiie gee 
on these as well as many applications for ground 


based solar energy storage applications. It is desirable 
to store thermal energy during peak loading conditions 
as an alternative to providing increased radiator sur- 
face area which adds to the —— of the system. Ba- 
sically, TSU’s store heat by ting a phase change 
material (PCM) such as a paraffin. The physical prop- 

data for the PCM’s used in the design of these 
TSU’s is well defined in the literature. Design tech- 
niques are generally well established for the TSU’s. 
However, the Space Station provides a new challenge 
in the application of these data and techniques be- 
cause of three factors: the large size of the TSU re- 
quired, the integration of the TSU for the Space Station 
thermal management concept with its diverse opportu- 
nities for storage application, and the TSU’s interface 
with a two-phase (liquid/vapor) thermal bus/central 
heat rejection system. The objective in the thermal 
storage research and development task was to design, 
fabricate, and test a demonstration unit. One test arti- 
cle was to be a passive thermal stor: unit capable of 
storing frozen food at -20 F for a minimum of 90 days. 
A second unit was to be capable of storing frozen bio- 
logical samples at -94 F, again for a minimum of 90 
days. The articles developed were compatible with 
shuttle mission conditions, including safety and han- 
dling by astronauts. Further, storage rack concepts 
were presented so that these units can be integrated 
into Space Station logistics module storage racks. The 
extreme sensitivity of spacecraft radiator systems 
design-to-heat rejection temperature requirements is 
well known. A large radiator area penalty is incurred if 
low temperatures are accommodated via a singie cen- 
tralized radiator system. As per the scope of work of 
this task, the applicability of refrigeration system tai- 
lored to meet the specialized requirements of storage 
of food and bi ical samples was investigated. The 
issues addr were the anticipated power con- 
sumption and feasible designs and cycles for meeting 
specific storage requirements. Further, development 
issues were assessed related to the operation of vapor 
compression systems in micro-gravity addressing sep- 
aration of vapor and liquid phases (via capillary sys- 
tems). 


415,610 
N94-15416/8/GAR 


PC A03/MF A01 
Georgia Inst. of Tech., Atlanta. 
Research in Robust Control for Hypersonic Air- 


craft. 
repo Report No. 2, 1 Dec. 1992 - 31 Aug. 1993. 


J. Calise. Oct 93, 24p NAS 1.26:194106, NASA- 
CR. 194106 


Contract NAG1-1451 


The research during the second reporting period has 
focused on robust control design for hypersonic vehi- 
cles. An already existing design for the Hypersonic 
Winged-Cone Configuration has been enhanced. Un- 
certainty models for the effects of propulsion system 

tions due to angle of attack variations, struc- 
tural vibrations, and uncertainty in control effective- 
ness were developed. Using H(sub infinity) and mu- 
synthesis techniques, various control designs were 
performed in order to investigate the impact of these 
effects on achievable robust performance. 


415,611 


N94-15446/5/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Minimum Accommodation 


for Aerobrake Assem- 
bly. Phase 2: Structural 


for a Lunar 
Transfer Vehicle Aerobrake Can Be Assem- 
bled on Orbit. 


Final Report. 
P44 , J. J. Watson, and R. D. Tutterow. Oct 


93, 38p NAS 1.15:107610, NASA-TM-107610 
Contract RTOP 506-43-41-02 


A multidisciplinary conceptual study was conducted to 
define a reusable lunar transfer vehicle (LTV) aero- 
brake which could be launched on a Space Shuttle of 
Titan 4 and assembled on orbit at Space Station Free- 
dom. A major objective was to design an aerobrake, 
with integrated structure and thermal protection sys- 
tems, which has a mass less than 20 percent (9040 Ib) 
of the LTV lunar return mass. The aerobrake segmen- 
tation concepts, the structural concepts, a joint con- 
cept for assembly, and a structural design with analy- 
sis of the aerobrake are described. Results show that 
a 50-foot diameter LTV aerobrake can be designed for 
on-orbit assembly which will achieve the 20 percent 
mass budget. 





415,612 

N94-15534/8/GAR PC A03/MF A01 

National Aeronautics and Space Administration, 

—— AL. George C. Marshall Space Flight 
nter. 

Assessment of Finite-Element Modelii Tech- 

niques for Thick-Solid/Thin-Shell Joints 

J. B. Min, and S. G. Androlake. Oct 93, 30p NAS 

1.15:108426, NASA-TM-108426 

Sponsored by NASA, Washington. 


The subject of finite-element modeling has long been 
of critical importance to the practicing designer/ana- 
lyst who is often faced with obtaining an accurate and 
cost-effective structural analysis of a particular design. 
Typically, these two goals are in conflict. The purpose 
is to discuss the topic of finite-element modeling for 
solid/shell connections (joints) which are — 
for the practicing modeler. Several approac’ are 
currently in use, but frequently various assumptions re- 
strict their use. Such techniques currently used in prac- 
tical applications were tested, especially to see which 
technique is the most ideally suited for the computer 
aided design (CAD) environment. Some basic 
thoughts regarding each technique are also discussed. 
As a consequence, some suggestions based on the 
results are given to lead reliable results in geometrical- 
ly complex joints where the deformation and stress be- 
havior are complicated. 


415,613 

N94-15545/4/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cocoa Beach, FL. John F. Kennedy Space Center. 
Space Station Facility Government Estimating. 

J. A. Brown. 1993, 26p NAS 1.15:109324, NASA-TM- 
109324 

— at the Florida Chapter, Orlando, Fi, 8 Oct. 
1993. 


This new, unique Cost Engineering Report introduces 
the 800-page, C-100 government estimate for the 
Space Station Processing Facility (SSPF) and Volume 
IV Aerospace Construction Price Book. At the January 
23, 1991, bid opening for the SSPF, the government 
cost estimate was right on target. Metric, Inc., Prime 
Contractor, low bid was 1.2 percent below the govern- 
ment estimate. This project contains many different 
and complex systems. Volume IV is a summary of the 
cost associated with construction, activation and 
Ground Support Equipment (GSE) design, estimati 
fabrication, installation, testing, termination, and verifi- 
cation of this project. Included are 13 reasons the gov- 
ernment estimate was so accurate; abstract of bids, 
for 8 bidders and government estimate with additive 
alternates, special labor and materials, budget com- 
parison and system summaries; and comments on the 
energy credit from locai electrical utility. This report 
adds another project to our continuing study of ‘How 
Does the Low Bidder Get Low and Make Money’ which 
was started in 1967, and first published in the 1973 
AACE Transaction with 18 ways the low bidders 
low. The accuracy of this estimate proves the benefits 
of our Kennedy Space Center (KSC) teamwork efforts 
and KSC Cost eee Tools which are contributing 
toward our goals of the Space Station. 


415,614 

N94-15546/2/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 

prey and Bidding for the Space Station Proc- 


Facility 
yy mg: 1993, 29p NAS 1.15:109323, NASA-TM- 
100323 
Presented at the Aace International 37TH Annual 
Meeting, Dearborn, Mi, 11-14 Jul. 1993. 


This new, unique Cost Engineering Report introduces 
the 800-page, C-100 government estimate for the 
Space Station Processing Facility (SSPF) and Volume 
\V Aerospace Construction Price Book. At the January 
23, 1991, bid opening for the SSPF, the government 
cost estimate was right on target. Metric, Inc., Prime 
Contractor, low bid was 1.2 percent below the 

ment estimate. This project contains many different 
and complex systems. Volume IV is a summary of the 
cost associated with construction, activation and 
Ground Support Equipment (GSE) ign, estimati 
fabrication, installation, testing, termination, and v 
cation of this project. Incl are 13 reasons the gov- 
ernment estimate was so accurate; abstract of bids, 
for 8 bidders and government estimate with additive 
alternates, special labor and materials, budget com- 


parison and system summaries; and comments on the 
energy credit from local electrical utility. This report 
adds another project to our continuing study of ‘How 
Does the Low Bidder Get Low and Make Money’ which 
was started in 1967, and first published in the 1973 
AACE Transaction with 10 more ways the low bidder 
got low. The accuracy of this estimate proves the ben- 
efits of our Kennedy ice Center (KSC) teamwork 
efforts and KSC Cost Engineer Tools which are con- 
tributing toward our goals of the Space Station. 


415,615 


N94-15709/6/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

P Analysis and Design Optimization of 
the Short Truss of Space Station Freedom. 
A. S. Gendy, S. N. Patnaik, D. A. Hopkins, and L. 
Berke. Aug 93, 20p NAS 1.15:4470, NASA-TM-4470 
Contract RTOP 474-46-10 

Sponsored by NASA, Washington. Original Contains 
Color Illustrations. 


The analysis, dynamic simulation, and design optimiza- 
tion of the short spacer truss of the Space Station 
Freedom are presented in this report. The short spacer 
truss will be positioned between the integrated equip- 
ment assembly (IEA) and another truss, called the long 
spacer truss, in the Space Station Freedom. During its 
launch in the Space Shuttle, the truss will be subjected 
to considerable in-span distributed inertia loads due to 
shuttle accelerations. The short spacer truss, there- 
fore, has been modeled as a space frame to account 
for flexural response. Several parameters have been 
assumed, since the design specifications are in the 
process of development; hence the results presented 
should be considered preliminary. However, the auto- 
mated analysis and design capabilities that have been 
developed can readily be used to generate an opti- 
mum design of the short spacer truss once the actual 
specifications have been determined. This report in- 
cludes static and dynamic analyses of the short spacer 
truss, which have been obtained with the linear elastic 
code LE-HOST (in these analyses, LE-HOST data files 
have been automated to facilitate their future use for 
different design specifications of the short spacer 
truss); the dynamic animation of the short spacer truss, 
which has been carried out by using the results of the 
dynamic analysis and a post-processing feature of the 
modeling code PATRAN; and the optimum-weight 
design of the spacer truss, which was obtained under 
prescribed stress, displacement, and frequency con- 
straints by using the design code COMETBOARDS. 
Examination of the analysis and design results re- 
vealed that the design could be improved if the config- 
uration of the short spacer truss were modified to a 
certain extent. A modified configuration, which may 
simplify fabrication, has been suggested. The perform- 
ance of this configuration has been evaluated and was 
found to be satisfactory under both static and dynamic 
conditions. 
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N94-15753/4/GAR PC A03/MF A01 
National Aeronautics and Space Administration. Hugh 
L. Dryden Flight Research Facility, Edwards, CA. 
Flight Testing of Airbreathing Hypersonic Vehi- 
cles. 


J. W. Hicks. Oct 93, 37p NAS 1.15:4524, PAPER-37, 
NASA-TM-4524, H-1934 

Contract RTOP 505-70-00 

Sponsored by NASA, Washington. Presented at Space 
Course 1993, Munich, Germany, 11-12 Oct. 1993. 


Using the scramjet engine as the prime example of a 
hypersonic airbreathing concept, this paper reviews 
the history of and addresses the need for hypersonic 
a tests. It also describes how such tests can con- 
e to the development of airbreathing technology. 
Aspects of captive-carry and free-flight concepts are 
compared. An incremental flight envelope expansion 
technique for manned flight vehicles is also described. 
Such critical issues as required instrumentation tech- 
nology and proper scaling of experimental devices are 
addressed. Lastly, examples of international flight test 
approaches, existing programs, or concepts currently 
under study, development, or both, are given. 


415,617 


N94-15864/9/GAR PC A06/MF A02 
Joint Inst. for Advancement of Flight Sciences, Hamp- 
ton, VA. 
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Feasibility Study of a Roagety Enhancement 
System for Space Station F: 

P. S. Diamond, and R. H. olson Oc Oct 93, 120p NAS 
1.26:191550, NASA-CR-191550 

Contracts NCC1-104, RTOP 476-14-06-01 

See Also A93-52902. 


The current low frequency microgravity requirements 
for Space Station Freedom (SSF) call for a level of less 
than 1 micro-g over 50 percent of all the laboratory 
racks for continuous periods of 30 days for at least 180 
days per year. While this requirement is attainable for 
some of the laboratory modules for the Permanently 
Manned a (PMC), it can not be met for the 
Man-Tended Configuration (MTC). In addition, many 
experiments would prefer even lower acceleration 
levels. To improve the microgravity environment, the 
Microgravity Enhancement System (MESYS) will apply 
a continuous thrust to SSF, to negate the disturbing 
gravity gradient and drag forces. The MESYS consists 
of a sensor, throttle-able thrusters and a control 
system. Both a proof mass system and accelerometer 
were evaluated for use as the sensor. The net result of 
the MESYS will be to shift the microgravity contours 
from the center of mass to a chosen location. Results 
indicate the MESYS is not feasible for MTC since it will 
require 5,073 kg of hydrazine fuel and 7,660 watts of 
power for 30 days of ration yt F pempa atmos- 
pheric conditions. For PMC, the MESYS is much more 
practical since only 4,008 kg of fuel and 5,640 watts of 
power are required. 


Space Launch Vehicles & Support 
Equipment 


415,618 

N94-13796/5/GAR 

Jet Propulsion Lab., Pasadena, CA. 
Sequential Ranging: How It Works. 
H. W. Baugh. 15 Jun 93, 24p NAS 1.26:194508, JPL- 
PUBL-93-18, NASA-CR-194508 

Contract NAS7-918 


This publication is directed to the users of data from 
the uential Ranging Assembly (SRA), and to 
others who have a general interest in range measure- 
ments. It covers the hardware, the software, and the 
processes used in acquiring ra data; it does not 
cover analytical aspects such as the theory of modula- 
tion, detection, noise spectral density, and other highly 
technical subjects. In other words, it covers how rang- 
ing is done, but not the details of why it works. The 
publication also includes an appendix that gives a brief 
discussion of PN ranging, a capability now under de- 
velopment. 


PC A03/MF A01 
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N94-13918/5/GAR PC A02/MF A01 

National Aeronautics and Space Administration, 

Cleveland, OH. Lewis Research Center. 

SCAILET: An intelligent Assistant for Satellite 

Ground Terminal tions. 

A. K. Shahidi, J. A. Crapo, R. F. Schiegeimilch, R. C. 

Reinhart, and E. J. Petrik. May 93, 10p NAS 

1.15:105879, NASA-TM-105879 

Contract RTOP 506-72-1D 

Previously Announced in laa as A92-55855. Presented 

at the World Space Congress, Washington, DC, 28 

-— - 5 Sep. 1993; Sponsored by NASA, Aiaa, and 
AS. 


NASA Lewis Research Center has applied artificial in- 
telligence to an advanced ground terminal. This soft- 
ware application is being deployed as an e imenter 
interface to the link evaluation terminal (LET) and was 
named Space Communication Artificial a) the hig for 
the Link Evaluation Terminal (SCAILET). The high- 
burst-rate (HBR) LET provides 30-GHz- cenutiiog 
and 20-GHz-receiving, 220-Mbps capability for wide 
band communications oe experiments with 
the Advanced Communication Technology Satellite 
(ACTS). The HBR-LET terminal consists of seven 
major subsystems. A minicomputer controls and moni- 
tors these subsystems through an IEEE-488 or RS-232 
protocol interface. Programming scripts (test proce- 
dures defined by design engineers) configure the 
HBR-LET and pont data acquisition. However, the 
scripts are difficult to use, require a steep learning 
curve, are cryptic, and are hard to maintain. This dis- 
courages experimenters from utilizing the full capabili- 
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PC A05S/MF A01 


93, 88p NAS 1.26:194385, KSC-DL-522- 
REV-B, NASA-CR-194385 
Contract NAS10-11400 


Payload/GSE/data system interface users ~y for 
the Vertical Processing Facility is presented. The pur- 
of the document is three fold. First, the simulated 
ayload and Ground Support Equipment (GSE) Data 
System Interface, which is also known as the payload 
T-O er System is described. This simulated 
located with the Cargo | tion Test 

Equpment (TE) in the Vertical Processing Facility 
that is located in the KSC Industrial Area. The 
actual Payload T-0 S consists of the Orbiter, 
Mobile Launch Platforms (MLPs), and Launch Com- 
Shon (LC) 30A and 6. This is referred to as the Pad 
Payload T-O System (Refer to KSC-DL-116 for Pad 
Payload T-0 — description). Secondly, informa- 
tion is provided to the payload customer of differences 
between this simulated system and the actual system. 
Thirdly, a reference guide of the VPF Payload T-0 
System for both KSC and payload customer personnel 

is provided. 


415,621 
N94-14215/5/GAR 
(Order as N94-14209/8/GAR, PC A17/MF 


A04) 
of Japan, Tokyo. 
Observing 


, Asia-Pacific Isy 

Conference, Volume 2 p 47-50. 
An overview of the x —.5 of ee sys- 
tems, sensor ame, epareeen for 
the Advanced rh Obaereing Setomite (ADEOS), and 
ADEOS a and jay em system is presented. 
fer sensor data transmission 
ansmission (DT), Inter-orbit Com- 
Sussystom (OCS). and Mission Data Re- 


mission; and data and information flow for ADEOS are 
outlined. 


415,622 
N94-14277/5/GAR 
(Order as N94-14209/8/GAR, PC A17/MF 


A04) 
Tokyo Univ., Sagamihar a (Japan). Inst. of Space and 
Astronautical Science. 
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imental Space) Vehicle and the ATR propulsion 
system are outlined. 


415,623 


Propulsion Lab Pasadena, CA east aes 
Telecommunications and Data Report. 
4g Report, Apr. - Jun. 1993. 

E. C. Posner. 15 93, 358p NAS 1.26:194388, 
TDA-PR-42-114, NA’ -CR- 194388 


No abstract available. 


415,624 


N94-14370/8/GAR 
(Order as N94-14369/0/GAR, PC A16/MF 


A03) 
Jet Propulsion Lab., Pasadena, CA. 
Radio Metric Errors Due to Mismatch and Offset 
between a DSN Antenna Beam and the Beam of a 
T Calibration 


instrument. 
R. P. Linfield, and J. Z. Wilcox. 15 Aug 93, 13p 
Contract RTOP 310-10-60-93-01 

In Its the Telecommunications and Data Acquisition 
Report p 1-13. 


Two components of the error of a troposphere calibra- 
tion measurement were quantified by theoretical cal- 
culations. The first component is a beam mismatch 
error, which occurs when the calibration instrument 
senses a conical volume different from the cylindrical 
volume sampled by a Deep Space Network (DSN) an- 
tenna. The it is a beam offset error, 
which occurs if the calioration instrument is not mount- 
ed on the axis of the DSN antenna. These two error 
sources were calculated for both delay (e.g., VLBI) and 
delay rate (e.g., Doppler) measurements. ‘The beam 
mismatch error for both ~ and delay rate drops 
rapidly as the beamwidth of the troposphere calibra- 
tion instrument (e.g., a water vapor radiometer or an 
infrared Fourier transtorm spectrometer) is reduced. At 
a 10-deg elevation angle, the instantaneous beam mis- 
Se ee eee 
mm for a 0.5-deg beam (these are the full angular 
widths of a circular beam with uniform gain out to a 
sharp cutoff). Time averaging for 60-100 sec will 
reduce these errors by factors of 1.2-2.2. Ata 
elevation , the lower limit for current Doppler ob- 
servations, beam-mismatch delay rate error is an 
Allan standard deviation over 100 sec of 1.1 x 10(exp - 
be ole beam and 1.3 x 10(exp -15) for a 0.5- 
beam offset would result in a fairly 
to other expected error sources) 
delay error (less than or equal to 
integrations at any elevation angle is greater than or 
equal to 6 deg). However, the same offset would cause 
a large error in delay rate measurements (e.g., an Allan 
standard deviation of 1.2 x 10(exp -14) over 100 sec at 
a 20-deg elevation angle), which would dominate over 
other known error sources if the beamwidth is 2 deg or 
smaller. An on-axis location is essential for accurate 
troposphere calibration of delay rate measurements. A 
half-power beamwidth (for a beam with a tapered gain 
pp phn tg pe mete 
all types of radio metrics. A water-vapor radiometer 
calibration beam of this size with very low sidelobes 
would require a clear aperture antenna with a diameter 
of at least 1.5 m if the primary water vapor sensing 
channel were in the 20-22 GHz range. 


415,625 


N94-14374/0/GAR 
(Order as N94-14369/0/GAR, PC A16/MF 


A03) 
pate ay oly ee Pasadena, CA 
pe ane tp to Improve DSS 13 Anten- 


Performance. 
R Levy, and D. Strain. 15 Aug 93, 8p 
Contract RTOP 310-20-65-86-04 
In Its the Telecommunications and Data Acquisition 
Report p 43-50. 


Corrective actuator forces are applied to the DSS 13 
antenna structure to improve its accuracy. These 
forces are calibrated according to the antenna eleva- 
tion requirements. The calibration is derived from ac- 
curate field measurements and is not subject to the 
errors that result from computer modeling. A success- 
ful demonstration provided significant antenna surface 
improvement. An improvement of 0.6 to 1 dB is pre- 


415,626 
N94-14375/7/GAR 
(Order as N94-14369/0/GAR, PC A16/MF 


A03) 
Jet Propulsion Lab., Pasadena, CA. 
Seven-Element HEMT Front End for 
3. 


J. Bowen, and D. Neff. 15 Aug 93, 10p 

Contract RTOP 310-20-66-91-02 

In Its the Telecommunications and Data Acquisition 
Report p 51-60. 


A cryogenically cooled Ka-band (33.6-GHz), seven- 
element front-end array for the DSN was built and 
tested. This system uses seven high electron mobility 
transistor (HEMT) low-noise amplifiers cooled by a 
two-stage closed-cycle refrigerator. All system compo- 
nents from the polarizers to the output isolators are 
cooled to a physical temperature between 18 and 35 
K. The noise temperatures of the individual elements 
range from 64 to 84 K over a 2.75-GHz bandwidth. 


415,627 
N94-14377/3/GAR 
(Order as N94-14369/0/GAR, PC A16/MF 


A03) 
Jet Propulsion Lab., Pasadena, CA. 
Coding — ray of the Probe-Orbiter-Earth 
Communication x 
D. Divsalar, S. Dolinar, and F. Pollara. 15 Aug 93, 


16p 

Contract RTOP 310-30-71-83-04 

In Its the Telecommunications and Data Acquisition 
Report p 68-83. 


The coding performance of the Probe-Orbiter-Earth 
communication link is analyzed and compared for sev- 
eral cases. It is assumed that the coding system con- 
sists of a convolutional code at the Probe, a quantizer 
and another convolutional code at the Orbiter, and two 
cascaded Viterbi decoders or a combined decoder on 
the ground. 


415,628 
N94-14381/5/GAR 
(Order as N94-14369/0/GAR, PC A16/MF 


A03) 
Jet Propulsion Lab., Pasadena, CA. 
Stability Measurements of the Radio Science 
System at the 34-M Hi 


Antennas. 
T. T. Pham, J. C. Breidenthal, T. K. Peng, S. F. 
Abbate, and S. T. Rockwell. 15 Aug 93, 28p 
Contract RTOP 314-40-41-11-06 
In Its the Telecommunications and Data Acquisition 


Report p 112-139. 


From 1991 to 1993 the fractional frequency stability of 
the operational Radio Science System was measured 
at DSS’s 15, 45, and 65. These stations are designed 
to have the most stable uplink and downlink equipment 
in the Deep Space Network (DSN). Some measure- 
ments were performed when the antenna was moving 
and the frequency was ramped. The stability, including 
contributions of all elements in the station except for 
the antenna and the hydrogen maser, was measured 
to be 0.3 to 1.3 x 10(exp -15) when the frequency was 
fixed, and 0.6 to 6.0 x 10(exp -15) when the frequency 
was ramped (sample interval, 1000 sec). Only one 
measurement out of fifteen exceeded specification. !n 
al! other cases, when previous measurements on the 
antenna and the hydrogen maser were added, a total 
system stability requirement of 5.0 x 10(exp -15) as 
met. In addition, ambient temperature was found to 
cause phase variation in the measurements at a rate of 


5.5 deg of phase per deg C 


415,629 
N94-14384/9/GAR 
(Order as N94-14369/0/GAR, PC A16/MF 


A03) 
Jet Propulsion Lab., Pasadena, CA. 
PC4CAST: A Tool for DSN Load Forecasting and 


Capacity 

S. J. Loyola. 15 Aug 93, 15p 

Contract RTOP 315-90-22-70-19 

in Its the Telecommunications and Data Acquisition 
Report p 170-184. 


Grane om Netoork (DEN) use and evolution of the Deep 

IN) is a complex problem involving 
many ponent The tool that models many of these 
complexities, yet requires simple structured inputs and 
provides concise easy-to-understand metrics to aid in 





the planning process is discussed. The tool, 
PC4CAST, is used for both load forecasting (predicting 
how well planned that DSN resources meet expected 
demand) and as a decision support tool in the capac- 
ity-planning process poy the relative benefits 
of capacity expansion options). It is now in use in the 
TDA Planning Office, has been used in numerous stud- 
ies, and is also being used by the JPL Multimission Op- 
erations System ice (MOSO) as an integral part of 
Resource Allocation Team activities. Experience using 
the tool has helped to identify additional requirements 
that will further improve the planning process, which 
can be met by future PC4CAST versions. 


415,630 
N94-14385/6/GAR 
(Order as N94-14369/0/GAR, PC A16/MF 


A03) 
Jet Propulsion Lab., Pasadena, CA. 
nchronous Transf ~~ Mode Link Performance 


E. T. Chow, and R. W. Markley. 15 Aug 93, 7p 
Contract RTOP 316-30-19-41-04 

In Its the Telecommunications and Data Acquisition 
Report p 185-191. 


The results of an experiment to determine the feasibili- 
ty of using asynchronous transfer mode (ATM) tech- 
nology to support advanced spacecraft missions that 
require ~ -rate ground communications and, in par- 
ticular, full-motion video are reported. Potential nodes 
in such a ground network include Deep Space Network 
(DSN) antenna stations, the Jet Propulsion Laboratory, 
and a set of national and international end users. The 
experiment simulated a lunar microrover, lunar lander, 
the DSN ground communications system, and distrib- 
uted science users. The users were equipped with 
video-capable workstations. A key feature was an opti- 
cal fiber link between two high-performance worksta- 
tions equipped with ATM interfaces. Video was also 
transmitted through JPL’s institutional network to a 
user 8 km from the experiment. Variations in video de- 
pending on the networks and computers were ob- 
served, the results are reported. 


415,631 
N94-14386/4/GAR 
(Order as N94-14369/0/GAR, PC A16/MF 


A03) 
Jet Propulsion Lab., Pasadena, CA. 
Overview of the Galileo Optical Experiment 
(GOPEX). 
K. E. Wilson, and J. R. Lesh. 15 Aug 93, 13p 
Contract RTOP 315-91-60-10-03 
In Its the Telecommunications and Data Acquisition 
Report p 192-204. 


Uplink optical communication to a deep-space vehicle 
was demonstrated. In the Galileo Optical Experiment 
(GOPEX), optical transmissions were beamed to the 
Galileo spacecraft by Earth-based transmitters at the 
Table Mountain Facility (TMF), California, and Starfire 
Optical Range (SOR), New Mexico. The demonstra- 
tion took place over an eight-day period (9 Dec. 
through 16 Dec. 1992) as Galileo receded from Earth 
on its way to Jupiter, and covered ranges from 1-6 mil- 
lion km. At 6 million km (15 times the Earth-Moon dis- 
tance), the laser beam transmitted from TMF eight 
days after Earth flyby covered the longest known 
range for transmission and detection. 


415,632 
N94-14387/2/GAR 
(Order as N94-14369/0/GAR, PC A16/MF 


A03) 
Jet Propulsion Lab., Pasadena, CA. 
Calibration of the Receiver Channel for the GOPEX 
Precursor Ex 
A. Biswas. 15 Aug 93, 8p 
Contract RTOP 315-91-60-10-03 
In Its the Telecommunications and Data Acquisition 
Report p 205-212. 


Calibration measurements for the cooled (253 K) pho- 
tomultiplier tube (PMT) detector, used on the receiver 
channel of the transmit/receive (T/R) switch for 
See were conducted in the laboratory. A pulsed 
ncy-doubled neodymium: m-aluminum- 
po "NO: YAG) laser was used to direct 532-mn light 
on the PMT. By monitoring the energy per pulse of 
light incident on the PMT, the minimum number of pho- 
tons detected could be determined. These results 
—_ with the photon flux back-calculated from the 
T output waveform. Approximately 700 incident 
photons arriving during a temporal pulse width of ap- 
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proximately 65 nsec were detected with a signal-to- 

noise ratio (SNR) of approximately 1. Other receiver 
channel characteristics, such as PMT dark currents, 
optical transmission, and interference filter sensitivity 
to angle of light incidence, were also measured. 


415,633 
N94-14388/0/GAR 
(Order as N94-14369/0/GAR, PC A16/MF 


A03) 
Jet Propulsion Lab., Pasadena, CA. 
Data Analysis for GOPEX i Frames. 
B. M. Levine, K. S. Shaik, and T. Yan. 15 Aug 93, 
17p 
Contract RTOP 315-91-60-10-03 
In Its the Telecommunications and Data Acquisition 
Report p 213-229. 


The data analysis based on the i frames received 
at the Solid State 7 (SSI) camera of the Galileo 
Optical Experiment (GOPEX) demonstration conduct- 
ed between 9-16 en 9-16 Dec. 1992 is described. Laser uplink 
was successfully established between the ground and 
the Galileo spacecraft during its second Earth-gravity- 
assist phase in December 1992. SSI camera frames 
were acquired which contained images of detected 
laser pulses transmitted from the Table Mountain Fa- 
cility (TMF), Wrightwood, California, and the Starfire 
Optical Range "¢SOR), Albuquerque, New Mexico. 
Laser pulse data were processed — standard 
image-processing techniques at the Multi 
Image Processing Laboratory (MIPL) for qullineny 
pulse identification and to produce public release 
images. Subsequent image analysis corrected for 
prey nae noise to measure received pulse intensi- 
ata were plotted to obtain signe on a daily 
basis and were then compared with theoretical results 
derived from applicable weak-turbulence and strong- 
turbulence considerations. Processing steps are de- 
scribed and the theories are compared with the experi- 
mental results. Quantitative agreement was found in 
both turbulence regimes, and better agreement would 
have been found, given more received laser pulses. 
Future experiments should consider methods to reli- 
ably measure low-intensity pulses, and through experi- 
mental planning to geometrically locate pulse posi- 
tions with greater certainty. 


415,634 
N94-14389/8/GAR 
(Order as N94-14369/0/GAR, PC —_ 
03) 
Jet Propulsion Lab., Pasadena, CA. 
Telescope Pointing for GOPEX. 
W. M. Owen. 15 Aug 93, 6p 
Contract RTOP 315-91-60-10-03 
In Its the Telecommunications and Data Acquisition 
Report p 230-235. 


In order for photons emitted by the GOPEX lasers to 
be detected by Galileo’s camera, the t at 
Table Mountain Observatory and Starfire i 
Range had to be pointed in the right direction within a 
tolerance less than the beam divergence. At both sites 
stars were used as pointing references. The 
technical chal was to ensure that the transmis- 
sion direction and the star positions were specified in 
exactly the same coordinate system; given this assur- 
ance, neither the uncertainty in the star catalog posi- 
tions nor the difficulty in offset meg was expected 
to exceed the pointing error budget. The correctness 
pA? ace scheme was verified by the success of 


415,635 
N94-14390/6/GAR 
(Order as N94-14369/0/GAR, PC A16/MF 


A03) 
Jet ee Lab., Pasadena, CA. 


Galileo Optical Experiment (GOPEX) Optical Train: 
Design and Validation at the Table tain Facili- 


ty. 

J. Yu, and M. Shao. 15 Aug 93, 12p 

Contract RTOP 315-91-60-10-03 

In Its the Telecommunications and Data Acquisition 
Report p 236-247. 


The Galileo Optical Experiment (GOPEX) has demon- 
strated the first laser communications uplink to a deep 

space vehicie. The optical in and validation tests 
pee at the Table Mountain Facility (TMF) trans- 
mitter site are described. The system used a 0.6-m tel- 
escope and an optical ae = ste Sean 
produce the uplink beam. The optical system used a 
pulsed neodymium-yttrium-aluminum-garnet (Nd:Yag) 


415,639 


laser and beam diverger optics to produce the required 
optical output. In order to validate the optical design, a 
number of were performed on Earth-orbiting 
satellites (e.g., Lageos 1 and 2). 


415,636 
N94-14391/4/GAR 
(Order as N94-14369/0/GAR, PC A16/MF 


A03) 
Jet Propulsion Lab., Pasadena, CA. 
GOPEX Laser Transmission and Monitoring Sys- 


G. Okamoto, and K. Masters. 15 Aug 93, 7p 
Contract RTOP 315-91-60-10-03 

In Its the Telecommunications and Data Acquisition 
Report p 248-254. 


The laser transmission and monitoring system for the 
Galileo Optical iment (GOPEX) at the Table 
Mountain Facility (TMF) in Wrightwood, California is 
described. The transmission system configuration _ 
the data measurement techniques are described. The 
calibration procedure and the data analysis algorithm 
are also discussed. The mean and standard deviation 
of the laser energy transmitted each day of GOPEX 
show that the laser transmission system performed 
well and within the limit established in conjunction with 
the Galiieo Project for experiment concurrence. 


415,637 
N94-14392/2/GAR 

(Order as N94-14369/0/GAR, PC i 
Phillips Lab., Kirtland AFB, NM. Starfire Optical Range. 
GOPEX at the Starfire Optical Range. 
R. Q. Fugate. 15 Aug 93, 25p 
Contract RTOP 315-91-60-10-03 
In JPL, the Telecommunications and Data Acquisition 
Report p 255-279. 


The Starfire Optical Range successfully conducted 
laser upink experiments to the Galileo spacecraft 
during the early morning hours of December 9, 10, 11, 
and 12, 1992, when the spacecraft was at ranges be- 
tween 700,000 and 3 million km from Earth. Analysts 
at JPL have reported as many as 79 pulse detections 
by the spacecraft. The best weather conditions oc- 
curred on the second night when 37 pulses were de- 
tected with as many as five on one frame. Signal levels 
at the spacecraft generally agree with predictions. 


415,638 
N94-14393/0/GAR 
(Order as N94-14369/0/GAR, PC A16/MF 


A03) 
Jet Propulsion Lab., Pasadena, CA. 
and Implementation of the 
Baseline 


Architecture for Ad- 
vanced Deep Space Transponders. 

T. M. Ni , and H. Yeh. 15 Aug 93, 15p 

Contract RTOP 315-91-10-13-08 

In Its the Telecommunications and Data Acquisition 
Report p 280-294. 


The baseline design and implementation of the digital 
baseband architecture for advanced space tran- 
—s is investigated and identified. Trade studies 
the selection of the number of bits for the analog- 
to-digital converter (ADC) and woo sampling 
schemes are presented. In addition, the proposed opti 
mum sampling scheme is analyzed in detail. Descnp. 
tions of implementations for the digital base- 
band (or digital front end) and digital phase-locked 
loop (DPLL) for carrier tracking are also described. 


415,639 
N94-14394/8/GAR 
(Order as N94-14369/0/GAR, PC A16/MF 


A03) 
Jet Propulsion Lab., ane, CA. 
— nro Costas oo Sain a Visibility 


K. Ooo is Kup 93, “Sag 

Contract RTOP 315-91-60-10-06 

in Its the Telecommunications and Data Acquisition 
Report p 295-301. 


The hardware for the three Autonomous biery,- 4 Mon- 
itoring (AVM) observatories was redesigned. Changes 


eration of the new hardware is discussed, as well as 
some of its features. The redesign will allow reliable 
automated operation. 
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415,640 
N94-14395/5/GAR 
(Order as N94-14369/0/GAR, PC A16/MF 


A03) 

Jet Propulsion Lab., Pasadena, CA. 
Layout and Cabling Considerations for a Large 

“> Array. 
R. T. Logan. 15 Ai 
Contract RTOP 31 91-60" 10-07 
In Its the Telecommunications and Data Acquisition 
Report p 302-310. 


Layout considerations for a large deep space commu- 
nications antenna array are discussed. A fractal geom- 
etry for the antenna layout is described that provides 
optimal packing of antenna elements, efficient cable 
routing, and logical division of the array into identical 
sub-arrays. 


415,641 
N94-14396/3/GAR 
(Order as N94-14369/0/GAR, PC A16/MF 


A03) 
Jet Propulsion Lab., Pasadena, CA. 
initial Study of Using the 34-M Antenna for Lunar 
Mission 


A. Cha, and P. Cramer. 15 Aug 93, 5p 

Contract RTOP 316-30-19-41-05 

In Its the Telecommunications and Data Acquisition 
Report p 311-315. 


As a part of the long- — planning of future Mars and 
lunar missions, a feasibility study was made of a 34-m 
antenna system with differentially pointed multiple 
beams. The performance loss mechanisms of the dif- 
ferentially pointed multiple-beam systems were identi- 
fied and quantified. Techniques that can significantly 
improve the multiple-beam system performance are 
identified. The goal is to determine the feasibility of 
using the 34-m antenna to support widely separated 
elements associated with lunar missions. 


415,642 
N94-14397/1/GAR 
(Order as N94-14369/0/GAR, PC A16/MF 


A03) 
Jet eS Sky oe Lab., Pasadena, CA. 


HES Sk y Survey Wideband Feed System Design 
for DSS 24 Beam Antenna. 


P. H. ‘Stanton, P. R. Lee, and H. F. Reilly. 15 Aug 93, 
11p 

Contract RTOP 314-30-69-40-06 

In Its the Telecommunications and Data Acquisition 
Report p 316-326. 


The High-Resolution Microwave Survey (HRMS) Sky 
Survey project will be implemented on the DSS 24 
beam wa’ ide (BWG) antenna over the frequency 
range of 2.86 to 10 GHz. Two wideband, ring-loaded, 

ited feed horns were designed to cover this 
range. The horns match the frequency-dependent gain 
requirements for the DSS 24 BWG system. The per- 
formance of the feed horns and the calculated system 
performance of DSS 24 are presented. 


415,643 
N94-14398/9/GAR 
(Order as N94-14369/0/GAR, PC A16/MF 


A03) 
Jet Propulsion Lab., Pasadena, CA. 
— Performance of the Galileo Orbiter USO. 
D. D. Morabito, T. P. Krisher, and S. W. Asmar. 15 


Aug 93, 1 
TOP 314-40-31-30-26, RTOP 889-54-62- 


Contracts 
01-00 

In Its the Telecommunications and Data Acquisition 
Report p 327-345. 


Results are presented from an analysis of radio metric 
data received by the DSN stations from the Galileo 
spacecraft using an Ultrastable Oscillator (USO) as a 
signal source. results allow the health and per- 
formance of the Galileo USO to be evaluated, and are 
used to calibrate this Radio Science instrument and 
the data acquired for Radio Science experiments such 
as the Red-shift Observation, Solar Conjunction, and 
Jovian occultations. Estimates for the USO-referenced 
spacecraft-transmitted frequency and frequency sta- 
bility were made for 82 data acquisition passes con- 
ducted between launch (October 1989) and November 
1991. Analyses of the spacecraft-transmitted frequen- 
cies show that the USO is ing as expected. The 
USO was powered off and then on in A t 
1991 with no adverse effect on its performance. The 
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frequency stabilities measured by Allan deviation are 
consistent with expected values due to thermal wide- 
band noise and the USO itself at the appropriate time 
intervals. The Galileo USO appears to be healthy and 
functioning normally in a reasonable manner. 


415,644 
N94-14674/3/GAR 

(Order as N94-14654/5/GAR, PC —— 

3) 

Virginia Polytechnic Inst. and State Univ., Blacksburg. 
A Propagation Terminal Delivery and Support. 
W. L. Stutzman. 1 Aug 93, 19p 
In JPL, Proceedings of the Seventeenth NASA Propa- 
gation Experimenters Meeting (Napex 17) and the Ad- 
vanced Communications Technology Satellite (Acts) 
Propagation Studies Miniworkshop p 247-265. 


Viewgraphs on the Advanced Communications Tech- 
nology Satellite (ACTS) propagation terminal delivery 
and support are included. Topics covered include: the 
ACTS propagation terminal (APT) development pro- 
gram; terminal overview; physical units; test results; 
Status of terminals and schedule; shipping cartons; 
and site support. 


415,645 

N94-14824/4/GAR PC A20/MF A04 
National Aeronautics and Space Administration, 
— AL. George C. Marshall Space Flight 

enter. 

Terrestrial Environment (Climatic) Criteria Guide- 
lines for Use in Aerospace Vehicle Development, 
1993 Revision. 

D. L. Johnson. Aug 93, 458p NAS 1.15:4511, NASA- 
TM-4511 

Supersedes TM X-64589, TM X-64757, TM X-78118, 
and TM-82473. 


Guidelines on terrestrial environment data specifically 
applicable in the development of design requirements/ 
specifications for NASA aerospace vehicles and asso- 
ciated equipment development are provided. The pri- 
mary raphic areas encompassed are the John F. 
Kennedy Space Center, FL; Vandenberg AFB, CA; Ed- 
wards AFB, CA; Michoud Assembly Facility, New Orle- 
ans, LA; John C. Stennis Space Center, M : Lyndon B. 
Johnson Space Center, Houston, TX; and the White 
Sands Missile Range, NM. In addition, a section was 
included to provide information on the general distribu- 
tion of natural environmental extremes in the conter- 
minous United States that may be needed to specify 
design criteria in the transportation of space vehicle 
subsystems and components. A summary of climatic 
extremes for worldwide operational needs is also in- 
cluded. Although not considered as a specific vehicle 
design criterion, a section on atmospheric attenuation 
was added since sensors on certain Earth orbital ex- 
periment missions are influenced by the Earth's at- 
mosphere. The latest available information on proba- 
ble climatic extremes is presented and supersedes in- 
formation presented in TM X-64589, TM X-64757, TM 
X-78118, and TM-82473. Information is included on at- 
mospheric chemistry, seismic criteria, and on a mathe- 
matical model to predict at ic dispersion of 
aerospace engine exhaust cloud rise and growth. 
There is also a section on atmospheric cloud phenom- 
ena. The information is recommended for use in the 
development of aerospace vehicie and associated 
equipment design and operational criteria, unless oth- 
erwise stated in contract work specifications. The envi- 
ronmental data are primarily limited to information 
below 90 km. 


415,646 
N94-14905/1/GAR PC A03/MF A01 
Alabama Univ. in Huntsville. 

Atomic Research. 

Final Report. 

J. B. Hadaway, R. Connatser, B. Cothren, and R. B. 
Johnson. 26 Jul 93, 36p NAS 1.26:193843, NASA- 
CR-193843 

Contract NAS8-38609 


Work performed by the University of Alabama in 
Huntsville’s (UAH) Center for Applied Optics (CAO) 
entitled Atomic Research is documented. Atomic 
oxygen (AO) effects on materials have long been a 
critical concern in designing spacecraft to withstand 
exposure to the Low Earth Orbit (LEO) environment. 
The objective of this research effort was to provide 
technical expertise in the design of instrumentation 
and experimental techniques for —, materials 
exposed to atomic oxygen in accelerated testing at 
NASA/MSFC. Such testing was required to answer 


fundamental questions concerning Space Station 
Freedom (SSF) candidate materials and materials ex- 
posed to atomic oxygen aboard the Long-Duration Ex- 
posure Facility (.DEF). The primary UAH task was to 
provide technical age review, and analysis to 
MSFC in the development of a state-of-the-art 5eV 
atomic oxygen beam facility required to simulate the 
RAN-induced low earth orbit (LEO) AO environment. 
This development was to be accomplished primarily at 
NASA/MSFC. In support of this task, contamination 
effects and ultraviolet (UV) simulation testing was also 
to be carried out using NASA/MSFC facilities. Any ma- 
terials analysis of LDEF samples was to be accom- 
plished at UAH. 


415,647 


N94-15554/6/GAR 

(Order as N94-15552/0/GAR, PC A99/MF 

A06) 

Deutsches Geodaetisches Forschungsinstitut, Munich 
(Germany, F.R.). 
Laser Ranging Network Performance and Routine 
Orbit Determination at D-PAF. 
F. Massmann, C. Reigber, H. Li, R. Koenig, and J. C. 
Raimondo. Jun 93, 15p 
In NASA. Goddard Space — it Center, Eighth Inter- 
national Workshop on Laser Ranging Instrumentation 
15 p. Prepared in Cooperation with Deutsche Geodae- 
tische Kommission, Munich, Germany. 


ERS-1 is now about 8 months in orbit and has been 
tracked by the global laser network from the very be- 
ginning of the mission. The German processing and 
archiving facility for ERS-1 (D-PAF) is coordinating and 
supporting the network and performing the different 
routine it determination tasks. This paper presents 
details about the global network status, the communi- 
cation to D-PAF and the tracking data and orbit proc- 
essing system at D-PAF. The quality of the preliminary 
and precise orbits are shown and some problem areas 
are identified. 


415,648 


N94-15599/1/GAR 

(Order as N94-15552/0/GAR, PC —— 

) 
McDonald Observatory, Austin, TX. 
Lunar Laser Ranging Data Processing in a Unix/X 
Windows Environment. 
R. L. Ricklefs, and J. G. Ries. Jun 93, 8p 
In NASA. Goddard Space fy it Center, Eighth Inter- 
— Workshop on Laser Ranging Instrumentation 
p. 


In cooperation with the NASA Crustal Dynamics 
Project initiative placing workstation computers at 
each of its laser ranging stations to handle data filter- 
ing and normalpointing, MLRS personnel have devel- 
oped a new generation of software to provide the 
same services for the lunar laser ranging data type. 
The Unix operating system and X windows/Motif pro- 
vides an environment for both batch and interactive 
filtering and normaipointing as well as prediction calcu- 
lations. The goal is to provide a transportable and 
maintainable data reduction environment. This soft- 
ware and some sample displays are presented. that 
the lunar (or satellite) datacould be processed on one 
computer while data was taken on the other. The re- 
duction of the data was totally interactive and in no 
way automated. In addition, lunar predictions were pro- 
duced on-site, another first in the effort to down-size 
historically mainframe-based applications. Extraction 
of earth rotation parameters was at one time attempt- 
ed on site in near-realtime. In 1988, the Crustal Dy- 
namics Project SLR Computer Panel mandated the in- 
stallation of Hewlett-Packard 9000/360 Unix worksta- 
tions at each NASA-operated laser oye pm station to 
relieve the aging controller computers of much of their 
data and communications handling responsibility and 
to provide on-site data filtering and normal pointing for 
a oon of artificial satellite targets. This was 
seen by MLRS staff as an opportunity to provide a 
better lunar data processing environment as well. 


415,649 


N94-15600/7/GAR 
(Order as N94-15552/0/GAR, PC A99/MF 
A06) 
Institut fuer Angewandte Geodaesie, Koetzing (Ger- 
many). Forschungseinrichtung Satellitengeodaesie. 





LLR: Activities in Wettzell. 

U. Schreiber, J. Mueller, R. Dassing, N. Brandi, and 

K. H. Haufe. Jun 93, 3p 

In NASA. Goddard apece ~~ Center, Eighth Inter- 

— Workshop on Laser Ranging Instrumentation 
p 


Following the idea of a fundamental station, the Wett- 
zell Laser Ranging Station was designed to range to all 
types of satellites and to the moon. After obtaining the 
first lunar echos in October 1990, the system’s oper- 
ation was improved. A short report of lunar ranging ac- 
tivities is given. 


415,650 
N94-15601/5/GAR 
(Order as N94-15552/0/GAR, PC A99/MF 


A06) 
Bendix Field Engineering Corp., Seabrook, MD. 
Matera Laser Ranging pha ny (MLRO): An 
Overview 


T. K. Varghese, W. M. Decker, H. A. Crooks, and G. 

Bianco. Jun 93, 5p 

In NASA. Goddard Space + it Center, Eighth Inter- 

— Workshop on Laser Ranging Instrumentation 
p. 


The Agenzia Spaziale Italiana (ASI) is currently under 
negotiation with the Bendix Field Engineering Corpora- 
tion (BFEC) of the Allied Signal Aerospace 

(ASAC) to build a state-of-the-art laser ranging observ- 
atory for the Centro di Geodesia Spaziale, in Matera, 
Italy. The contract calls for the delivery of a system 
based on a 1.5 meter afocal Cassegrain astronomical 
quality telescope with multiple ports to support a varie- 
ty of experiments for the future, with pri emphasis 
on laser ranging. Three focal planes, a COSeEA, 
Coude, and Nasmyth will be available for these experi- 
ments. The open telescope system will be protected 
from dust and turbulence using a specialized dome 
which will be part of the building facilities to be provid- 
ed by ASI. The fixed observatory facility will be parti- 
tioned into four areas for locating the following: laser, 
transmit/receive optics, telescope/dome enclosure, 
and the operations console. The optical tables and 
mount rest on a common concrete pad for added me- 
chanical stability. Provisions will be in place for mini- 
— the effects of EMI, for obtaining maximum 
cleanliness for high power laser and transmit optics, 
and for providing an ergonomic environment fitting to a 
state-of-the-art multipurpose laboratory. The system is 
currently designed to be highly modular and 

for scaling or changes in technology. It is conceived to 
be a highly automated system with superior perform- 
ance specifications to any currently operational 
system. Provisions are also made to adapt and accom- 
modate changes that are of significance during the 
course of design and integration. 


415,651 
N94-15602/3/GAR 
(Order as N94-15552/0/GAR, PC en 
Department of Administrative Services, Canberra 
(Australia). Orroral Geodetic Observatory. 
Performance of the Upgraded Orroral Laser Rang- 
System. 
. M. Luck. Jun 93, 25p 
In NASA. Goddard Space Fgh it Center, Eighth Inter- 
— Workshop on Laser Ranging Instrumentation 
p. 


The topics discussed include the following: upgrade 
arrangements, system prior to 1991, elements of the 
upgrade, laser performance, timing system perform- 
ance, pass productivity, system precision, system ac- 
curacy, telescope pointing and future upgrades and 
extensions. 


415,652 
N94-15604/9/GAR 

(Order as N94-15552/0/GAR, PC oa 
Polish Academy of Sciences, Kornik. Space Research 
Center. 


he toy of the Borowiec Laser Station. 
S. Schillak, E. Butkiewicz, and J. Wiktorowski. Jun 
93, 7p 


In NASA. Goddard Space Figh ht Center, Eighth inter- 
—— Workshop on Laser Ranging Instrumentation 
p 


hay ng (SLA) upgrade at the Borowiec satellite laser rang- 
station since the last is the new 
thea pot laser, which has been installed i in Sep- 
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tember 1991. Short description of the new CONTINU- 
UM laser and first results of satellites observations are 
presented. The results confirm expected increase in 
accuracy (3-5 cm) and in the number of measurements 
per satellite pass (several hundred). In addition, infor- 
mation about second Borowiec SLR system is present- 
ed. Borowiec No 2 is designated for Tunisia in the next 
year. The system is not yet operational. 


415,653 
N94-15605/6/GAR 
(Order as N94-15552/0/GAR, PC A99/MF 


A06) 
Shanghai Observatory (China). 
on of Shanghai Satellite Laser Ranging 


F. Yang, D. Tan, C. Xiao, W. Chen, and J. Zhang. 
Jun 93, 7p 

In NASA. Goddard Space Flign it Center, Eighth Inter- 
national Workshop on Laser Ranging Instrumentation 
7 p. Sponsored in Part by Chinese National Science 
Foundation and Chinese Astronomical Committee. 


The topics covered include the following: improvement 
of the system hardware; upgrading of the software; the 
observation status; preliminary daylight tracking capa- 
bility; testing the new type of laser; and future plans. 


415,654 
N94-15606/4/GAR 
(Order as N94-15552/0/GAR, PC — 


) 
Institut fuer Angewandte Geodaesie, Koetzing (Ger- 
many). Fundamentaistation Wettzell. 

Wettzell Laer Ranging System. 
Status Report. 
R. Dassing, W. Schlueter, and U. Schreiber. Jun 93, 


3p 

In NASA. Goddard Space “y it Center, Eighth Inter- 

——s Workshop on Laser Ranging Instrumentation 
p. 


This sta’ of the Wettzell Laser Ri 
System (WLRS) gives an overview of its set up and the 
developments necessary to make the system oper- 
ational. 


415,655 
N94-15608/0/GAR 

(Order as N94-15552/0/GAR, PC a 4 
State Seismological Bureau of China, Beijing. Inst. of 


Seismology. 
New if T it Wuhan 
et See as Cae Deinahay & 


Z. Xia, W. Ye, and Q. Cai. Jun 93, 8p 

In NASA. Goddard Space + - t ma Center, Eighth Inter- 

— Workshop on Laser Ranging Instrumentation 
p. 


A satellite laser ranging system with an accuracy of the 
level of centimeter has been successfully developed ~ 
the Institute of Seismology, State Seismological 
Bureau with the cooperation of the Institute of Gente. 
sy and Geophysics, Chinese Academy of Science. 
With significant improvements on the base of the 
second generation SLR system developed in 1985, 
od Wom 18 cm to 3-4 cm. Measuring a 
15 cm to 3-4 cm. Measuri has also 
xpanded, so that the ETALO! lite with an 
one height of 20,000 km launched Y~ the former 
U.S.S.R. can now be tracked. Compared with the 2nd 
as SLR system, the developed system 
the following improvements. A Q modulated laser 
is replaced by a mode-locked YAG laser. The new 
device has a pulse width of 150 ps and a repetition rate 
of 1-4 pps. A quick response photomultiplier has been 
adopted as the receiver for echo; for example, the 
adoption of the MCP tube has obviously reduced the 
jitter error of the transit time and has improved the 
peg accuracy. The whole system is controlled by 
an PC/XT ler to guide automatic tracking 
and measurement. It can carry out these functions for 
satellite orbit calculation, real-time tracking and adjust- 
ing, data acquisition and the preprocessed of observ- 
ing data, etc. The automatization level and reliability of 
the observation have obviously improved. 


415,656 
N94-15609/8/GAR 

(Order as N94-15552/0/GAR, PC 3 
Bendix Field Engineering Corp., Seabrook, MD. 


415,659 


TLRS-3 System Upgrades. 

R. Eichinger, G. Cheng, W. Crawford, D. Cresswell, 

and H. A. Crooks. Jun 93, 16p 

In NASA. Goddard Space ay it Center, Eighth Inter- 

— Workshop on Laser Ranging Instrumentation 
p. 


This presentation describes the upgrades to the 
Transportable Laser Ranging Systems serial number 
three (TLRS-3), and the impact that these upgrades 
will have on the TLRS-3 performance in the field. The 
four major areas of system upgrades are the HP-380 
computer, the Optical Attenuation Mechanism (OAM), 
the upgraded spatial, spectral and temporal filtering for 
improved daylight ranging capability, and the software 
upgrade to enable the system to track the Etalon satel- 
lites. The TLRS-3 was returned to the Goddard Geo- 
physical and Astronomical Observatory (GGAO) in De- 
cember 1991 for — upgrades in preparation of 
the TOPEX/POSEIDON campaign scheduled to begin 
in the summer of 1992. Many system upgrades were 
incorporated into the system while interleaving 
— — imnis teal TLRS-3 a more 
versatile and more jaser ranging system. 
The TLRS-3 was initially baselined with the BLAS.7 
via simultaneous satellite ranging on the LAGEOS, 
Ajisai, Starlette, and ERS-| satellites. During the 4 
grades and following completion of the — 
— eatin = the one el ware 
made to vi integrity and accuracy o' lem 
changes. Several other groups of pk 
ed in the TLRS-3 upgrade and are: the Survey 
Section, the Precision Measurement ent Eaupment Labo 
ratory, the Architectural and E 

partment, the Precision Timi Section and the station 
personnel at TLRS-3 and 


415,657 
N94-15610/6/GAR 
(Order as N94-15552/0/GAR, PC em 

Institut fuer Angewandte Geodaesie, Koetzing (Ger- 
many). a Wettzell der Fomdunge 

Satellit 

esults of the » 
P. ¥ “7 L. Amberg, 6. lenski, W. Etling, and U. 
Hessels. Jun 93, 9p 
In NASA. Goddard Space Fligh it Center, Eighth Inter- 
ar Workshop on Laser Ranging Instrumentation 

p. 


In this report, the results of the upgrade of the German 
Modular Transportable Laser Ranging System 
MTLRS-1 are summarized. A short description of the 
new components and their influence on the system ac- 
curacy is given. It is shown, that the single shot accura- 

cy of the MTLRS-1 has been improved from 5 cm to 1 
py 


415,658 
N94-15611/4/GAR 

(Order as N94-15552/0/GAR, PC A99/MF 
A06) 
(Ger- 
orschungs- 


Institut fuer Angewandte Geodaesie, Koetzi 
many). Fundamentalstation Wettzell der Forsc! 


In NASA. Goddard Space ge int Center, Eighth Inter- 
national Workshop on Laser Ranging Instrumentation 
7p. 


In this report, we are giving a detailed description of 
the new receiving system of the German Modular 
Transportable Laser Ranging System MTLRS-1, con- 
sisting of a spectral time and field of view filter and a 
Single Photon Avalanche Diode (SPAD) as a single 
photon detector. The system gives full day and night 
ranging capability to all satellites with cm accuracy. 


415,659 


N94-15612/2/GAR 
(Order as N94-15552/0/GAR, PC —— 


) 
Institut fuer Angewandte Geodaesie, Koetzing (Ger- 
many). Fundamentaistation Wettzell. 
New MTLRS Transmitting System. 
P. Sperber, U. Hessels, R. Motz, W. Beek, and J. W. 
Offierski. Jun 93, 7p 
In NASA. Goddard apace Fligh it Center, Eighth Inter- 


national Workshop on Laser 
7p. 
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Wie eee gaete 0 Set ee oe 
new transmitting system of the Modular Transportable 
Laser Ranging Systems MTLRS-1/2. A simplified 
theory of the Self Filtering Unstable Resonator (SFUR) 
is explained. Laser design details are discussed con- 
cerning the extreme environmental conditions in which 
these mobile systems are operating. Details are given 
ing the new avalanche START detector. The 
new SFUR laser and START detector are necessary 
parts in order to bring both mobile systems towards 1 
cm ranging accuracy. 


415,660 
N94-15613/0/GAR 
(Order as N94-15552/0/GAR, PC As9/ME 


) 

Technische Hogeschool, Delft (Netherlands). Observ- 
atory for Satellite Geodesy. 

Transputer Based Control System for MTLRS. 
E. Vermaat, J. W. Offierski, K. H. Otten, W. Beek, 
and C. Vanes. Jun 93, 9p 
In NASA. Goddard pon a t Center, Eighth Inter- 
national Workshop on Laser Ranging Instrumentation 
9p. 

The Modular Transportable Laser Ranging Systems 
(MTLRS-1 and MTLRS-2) have been designed in the 
early eighties and have been in operation very suc- 
cessfully since 1984. The original design of the elec- 
tronic control system was based on the philosophy of 
parallel processing, but these ideas could at that time 
only be implemented to a v limited extent. This 
present system utilizes two TTOROLA 6800 8-bit 
——- slaved to a HP A-600 micro-computer. 

processors support the telescope tracking 
system and the data-acquisition/formatting, respec- 
tively. Nevertheless, the overall design still is largely 
hardware oriented. Because the system is now some 
nine years old, aging of components increases the risk 
of malfunctioning and some components or units are 
outdated and not available anymore. The control 
system for MTLRS is now being re-designed com- 
pletely, based on the original philosophy of parallel 
processing, making use of contemporary advanced 
electronics and processor technology. The new design 
aims at the requirements for Satellite Laser Ranging 
(SLR) in the nineties, making use of the extensive 
operational experience obtained with the two trans- 
portable systems. 


415,661 
N94-15621/3/GAR 
(Order as N94-15552/0/GAR, PC A99/MF 


A06) 
Czech Technical Univ., Prague. Faculty of Nuclear Sci- 


ence. 
Satellite Laser Station Helwan Status 1992. 
Abstract a" 

M. Cech, K. Hamal, H. Jelinkova, A. Novotny, and I. 
Prochazka. Jun 93, 1p 

Contracts ERS-1/7831 /91, ERS-1/7831/92 


In NASA. Goddard Space Flight Center, Eighth Inter- 
national Workshop on Laser Ranging Instrumentation 
1 p. Sponsored in Part by Smithsonian Astrophysical 
Observatory. 


The Satellite Laser Station Helwan has been operated 
jointly by the National Research Institute of Astronomy 
and Geophysics in Helwan, E and the Czech 
Technical University in Prague, Czechslovakia. The 
station components have been carefully tuned to in- 
crease the systems overall stability and reliability criti- 
cal for the remote location. The mount correction 
model based on the Gaussian smoothing has been im- 
plemented to simplify the blind satellite acquisition and 
tracking. The on-site normal points generation algo- 
rithm has been implemented, the station has been 
connected to the international information network. 
The ERS-1 satellite has been included into the track- 
ing schedule. The station range capability has been 
verified by experimental Etalon 1 ranging by April 
1992. The ranging precision of 2-3 centimeters is ob- 
— when ranging to ERS-1, Starlette, and Lageos 
satellites. 


415,662 
N94-15623/9/GAR 
(Order as N94-15552/0/GAR, PC A99/MF 


A06) 
Sondpey ot Sconces, Potsdam (German D.R.). 
Third Generation SLR Station Potsdam No. 7836. 
H. Fischer, L. Grunwaldt, and R. Neubert. Jun 93, 6p 
In NASA. Goddard Space Flight Center, Eighth Inter- 
ne ere ee janging Instrumentation 
p. 
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The new satellite laser ranging (SLR) station Potsdam 
has been installed during the winter of 1991/1992 in 
an existing dome near the old ruby laser at Helmert 
Tower. It has been built around a one-meter-Coude tel- 
escope and is equipped by a 50 ps Nd:YAG laser and a 
SPAD receiver. The first successful Lageos passes 
were obtained in May 1992 demonstrating 2-3 cm rms 
at the single photon level. The new station will be used 
for experimental work and selected campaigns as well. 


415,663 


N94-15909/2/GAR 

(Order as N94-15886/2/GAR, PC A19/MF 

A04) 
Deutsche Forschungs- und Versuchsanstalt fuer Luft- 
und Raumfahrt e.V., Oberpfaffenhofen (Germany, 
F.R.). 
Recent Advances and Plans in Processing and 
of SAR Data at the DFD. 

W. Noack. 28 May 93, 5p 
In JPL, Proceedings of the Third Spaceborne Imaging 
Radar Symposium p 359-363. 


Because of the needs of future projects like ENVISAT 
and the experiences made with the current operational 
ERS-1 facilities, a radical change in the synthetic aper- 
ture radar (SAR) processing scenarios can be predict- 
ed for the next years. At the German PAF several new 
developments were initialized which are driven mainly 
either by user needs or by system and operational con- 
straints (‘lessons learned’). At the end there will be a 
major simplification and uniformation of all used com- 
puter systems. Especially the following changes are 
likely to be implemented at the German PAF: transcrip- 
tion before archiving, processing of all standard prod- 
ucts with high thr directly at the receiving sta- 
tions, processing of special ‘high-valued’ products at 
the PAF, usage of a single type of processor hardware, 
implementation of a large and fast on-line data ar- 
chive, and improved and unified fast data network be- 
tween the processing and archiving facilities. A short 
description of the current operational SAR facilities as 
well as the future implementations are given. 


415,664 


N94-15910/0/GAR 

(Order as N94-15886/2/GAR, PC A19/MF 

A04) 

Jet Propulsion Lab., Pasadena, CA. 
Data Distribution. 
J. E. Hilland. 28 May 93, 16p 
In Its Proceedings of the Third Spaceborne imaging 
Radar Symposium p 365-380. 


A discussion of data distribution is presented in vu- 
graph form. The following topics are discussed: data 
distribution from the perspective of Earth observations 
and the end user; problems associated with synthetic 
aperture radar (SAR) data distribution; and future data 
distribution techniques. 


415,665 


N94-15917/5/GAR 

(Order as N94-15886/2/GAR, PC — 

) 

Vexcell Corp., Boulder, CO. 
International Collaboration in SAR Ground Data 
Systems. 
J. C. Curlander. 28 May 93, 6p 
In JPL, Proceedings of the Third Spaceborne Imaging 
Radar Symposium p 425-430. 


A set of considerations that are pertinent to future 
international cooperation in the area of synthetic aper- 
ture radar (SAR) ground data systems are presented. 
The considerations are as follows: (1) success of 
future spaceborne SAR missions will require multi- 
agency and/or multi-national collaboration; (2) ground 
processing is typically performed by each agency for 
their user base; (3) international standards are re- 
quired to achieve a uniform data product independent 
of the processing center; (4) to reduce the aggregate 
cost of the ground data systems, collaboration is re- 
quired in design and development; (5) effective utiliza- 
tion of the data by an international user community; (6) 
commercialization of data products; and (7) security of 
data systems. 


Space Safety 


415,666 

N94-15816/9/GAR PC A04/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

— Fluctuations of Astronauts Due to Orien- 
J. W. Wilson, J. E. Nealy, J. S. Wood, G. Qualls, and 
W. Atwell. Sep 93, 54p NAS 1.60:3364, L-17254, 
NASA-TP-3364 

Contract RTOP 199-45-16-11 

Sponsored by NASA. Washington. Original Contains 
Color Iliustrations. 


The dose incurred in an anisotropic environment de- 
pends on the orientation of the astronaut’s body rela- 
tive to the direction of the radiation field. The fluctua- 
tions in exposure of specific organs due to astronaut 
orientation are found to be a factor of 2 or more in a 
typical space habitation module and typical space radi- 
ations. An approximation function is found that overes- 
timates astronaut exposure in most cases studied and 
is recommended as a shield design guide for future 
space missions. 


415,667 


PAT-APPL-8-066 274/GAR PC NO3/MF A04 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 

Inflatable Rescue Device. 

Patent Application. 

S. A. Swan. Filed 4 May 93, 21p N94-15883/9 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


This invention discloses, in one aspect, a personal 
rescue device for use in outer space which has an in- 
flatable flexible tube with a shaper apparatus herein. 
Gas under pressure flows through the shaper appara- 
tus and into the flexible tube. The flexible tube is 
mounted to the shaper so that as it inflates it expands 
and deploys lengthwise away from the shaper. In one 
embodiment a housing contains the shaper and the 
flexible tube and the housing is designed to facilitate 
movement of the expanding tube from the housing so 
the expanding tube does not bunch up in the housing. 


Spacecraft Trajectories & Flight 
Mechanics 
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N94-14104/1/GAR PC A03/MF A01 
lowa State Univ. of Science and Technology, Ames. 
Dept. of Aerospace Engineering and Engineering Me- 
chanics. 
ee Optimization for the National Aero- 


space Plane 

Semiannual Report, 13 Dec. 1992 - 12 Jun. 1993. 
P. Lu. Jul 93, 14p NAS 1.26:194146, NASA-CR- 
194146 

Contract NAG1-1255 


During the past six months the research objectives 
outlined in the last semi-annual report were accom- 
plished. Specifically, these are: three-dimensional (3- 
D) fuel-optimal ascent trajectory of the aerospace 
plane and the effects of thrust vectoring control (TVC) 
on the fuel consumption and trajectory shaping were 
investigated; the maximum abort landing area (foot- 
print) was studied; preliminary assessment of simulta- 
neous design of the ascent trajectory and the vehicle 
configuration for the aerospace plane was also con- 
ducted. The work accomplished in the reporting period 
is summarized. 


415,669 


N94-14165/2/GAR 
(Order as N94-14153/8/GAR, PC A15/MF 


A03) 
Sverdrup Technology, Inc., Arnold AFS, TN. 
Aeropropulsion Test and Evaluation Methods. 
B. Wettlaufer. c1993, 18p 
In Vki, Methodology of Hypersonic Testing 18 p. Pre- 
pared in Cooperation with Arnold Engineering Devel- 
opment Center, Arnold AFS, TN. 





Methods used for propulsion test and evaluation for 
both ground and flight testing, which are very impor- 
tant when the engine systems under consideration are 
supporting hypersonic vehicles, are considered. The 
propulsion systems of these vehicles are highly inte- 
grated within the airframe of the vshicie with many 
supporting systems being shared by both. To ground 
test an engine system such as this, it must first be sep- 
arated from the vehicle. An approach to accomplish 
this through the use of reference planes is discussed. 
Both direct connect and free jet testing methods are 
discussed and some of the advantages, disadvan- 
tages, challenges, and issues associated with these 
testing techniques and approaches as they apply to 
hypersonic propulsion are addressed. 


415,670 
N94-14171/0/GAR 

(Order as N94-14153/8/GAR, PC A15/MF 

A03) 

Calspan Corp., Arnold AFS, TN. Flight Dynamics Sec- 
tion. 
Boundary-Layer Transition. 
R. K. Matthews. c1993, 9p 
In Vki, Methodology of Hypersonic Testing 9 p. Pre- 
pared in Cooperation with Arnold Engineering Devel- 
opment Center, Arnold AFS, TN. 


The prediction of the boundary layer transition Reyn- 
olds number for the design of hypersonic vehicles is 
considered. The boundary layer state (laminar or tur- 
bulent) that approaches the vehicle control surfaces 
can significantly affect the control surface effective- 
ness. In addition, the heating rates associated with tur- 
bulent boundary layers are often ten times higher than 
those of laminar boundary layers. Unfortunately, the 
methodology to predict transition has eluded the aero- 
dynamicist for over three decades, and there are still 
many unanswered questions. Many parameters that 
affect transition are considered and numerous refer- 
ences for those who are interested in specializing in 
this topic are provided. It is emphasized that during 
wind tunnel testing it is very important to know the 
boundary layer state. Typically, heat transfer distribu- 
tions can provide this information; however, it is often 
necessary to artificially trip the flow to induce a turbu- 
lent boundary layer. The methodology of using trip 


spheres is discussed, and illustrative data are present- 
ed. 


415,671 
N94-14174/4/GAR 
(Order as N94-14153/8/GAR, PC oer 4 
Tennessee Univ. Space Inst., Tullahoma. 
Propulsion Integration. 
R. Crawford. c1993, 11p 
In Vki, Methodology of Hypersonic Testing 11 p. 


The airframe-propulsion system integration of hyper- 
sonic vehicles is discussed considering the influences 
and problems of each of the contributing factors: inlet 
integration, combustion integration, nozzle integration, 
thermal management, and control system integration. 
It is noted that very high levels of efficiency in inlet, 
combustor and nozzle performance are required to 
assure net positive propulsive force in the integrated 
system. The higher the flight Mach number, the more 
difficult this integration task becomes. The inlet and 
nozzle integration requirements are evaluated for per- 
formance, stability and control influence on the flight 
vehicle. Combustor performance, fuel flow require- 
ments and cooling loads are coupled by flight vehicle 
thermal management constraints. Low volumetric effi- 
ciency of the high energy density cryogenic fuels im- 
pacts the vehicle configuration due to the large fuel 
tank size. Thus the highly integrated hypersonic flight 
vehicle configuration is dominated by the propulsion 
system. 


415,672 
N94-14258/5/GAR 
(Order as N94-14209/8/GAR, PC ave 

Ghent Univ. (Belgium). Lab. of Remote Sensing and 
+ mo oy ae ree on 7 . 

emote ‘or Monitoring Tropical Moist For- 
ests in the Indo-Chinese R 
R. Dewulf, R. Goossens, and B. Verbist. 31 Mar 93, 


4p 
In Science and Technology Agency, Asia-Pacific Isy 
Conference, Volume 2 p 248-251. 


A summary of results obtained in a number of projects 
completed or in execution, on monitoring of moist trop- 
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ical forests in the Indo-Chinese region in cooperation 
with WWF (World Wide Fund for Nature International), 
and with the Joint Research Center of the European 
a is presented. The choice of sensor, chan- 
nel selection, and classification strategy for and the 
accuracy of tropical forest classification are 
Examples of monitoring deforestation (forest cover 
cha between 1973 and 1988 from archives of 
LANDSAT/MSS (Multi Spectral Scanner) and recent 
LANDSAT/TM (Thematic Mapper)) and major con- 
straints for applications (such as the difficulties in ob- 
taining sufficient and reliable field data) are outlined. 


415,673 
N94-14373/2/GAR 
(Order as N94-14369/0/GAR, PC A16/MF 


A03) 
Jet Propulsion Lab., Pasadena, CA. 
Failure Modes of Reduced-Order Orbit Determina- 
tion Filters and Their Remedies. 
D. J. Scheeres. 15 Aug 93, 9p 
Contract RTOP 310-10-63-50-00 
In Its the Telecommunications and Data Acquisition 
Report p 34-42. 


Ways in which failure can occur in reduced-order, orbit 
determination filter, error covariance calculations are 
discussed. In the context of this article, reduced-order 
filters denote nonoptimal filters which include fixed 
levels of uncertainty in some parameters of the meas- 
urement models or in the spacecraft dynamical model 
which are not explicitly estimated in the filter equa- 
tions. Failure is defined as an increase in the orbit de- 
termination covariance with the addition of data or as 
an unreasonable growth in the covariance with time, 
i.e., nonasymptotic behavior of the covariance. 

simple, known cases of failure are discussed along 
with their traditional remedies. In addition, more 
modern remedies are discussed which are currently 
under development at the Jet Propulsion Laboratory. 
The article first describes the known problems of re- 
duced-order filters when they are employed for orbit 
determination, and their traditional remedies. Then, 
having defined these, the relevancy and desirability of 
the more modern remedies are made apparent. 


415,674 
N94-14538/0/GAR PC A05/MF A02 
Georgia Inst. of Tech., Atlanta. 

Guidance Law it for Aeroassisted 
Transfer Vehicles Using Matched Asymptotic Ex- 


pansions. — 

Final Technical Report, 1 May 1990 - 1 Oct. 1993. 
A. J. Calise, and N. Melamed. Oct 93, 100p NAS 
1.26:194523, NASA-CR-194523 

Contract NAG1-1139 


This report addresses and clarifies a number of issues 
related to the Matched Asymptotic Expansion (MAE) 
analysis of skip trajectories, or any class of problems 
that give rise to inner layers that are not associated 
directly with satisfying boundary conditions. The pro- 
cedure for matching inner and outer solutions, and 
using the composite solution to satisfy boundary con- 
ditions is developed and rigorously followed to obtain a 
set of algebraic equations for the problem of inclina- 
tion change with minimum energy loss. A detailed eval- 
uation of the zeroth order guidance algorithm for aer- 
oassisted orbit transfer is performed. It is shown that 
by exploiting the structure of the MAE solution proce- 
dure, the original problem, which requires the solution 
of a set of 20 implicit algebraic equations, can be re- 
duced to a problem of 6 implicit equations in 6 un- 
knowns. A solution that is near optimal, requires a min- 
imum of computation, and thus can be implemented in 
real time and on-board the vehicle, has been obtained. 
Guidance law implementation entails treating the cur- 
rent state as a new initial state and repetitiv — 
the zeroth order MAE problem to obtain the feedbac' 

controls. Finally, a — procedure is developed for 
constructing a MAE solution up to first order, of the 
Hamilton-Jacobi-Bellman equation based on the 


pendent variable. That is, it is not uniformly valid. Of 
particular interest here is the manner in which match- 
ing and boundary conditions are enforced when the 
expansion is carried out to first order. Two cases are 


415,677 


example is used to illustrate the procedure where the 
obtained solution is uniformly valid to O(Epsilon(exp 
2)). The potential application of this procedure to aer- 
po "lemma emnas eae mim ae 
evaluated. 


415,675 
N94-14710/5/GAR PC A03/MF AO1 
Messerschmitt-Boelkow-Blohm G.m.b.H., Munich 
(Germany, F.R.). 
Simulation of Hypersonic, Flow around 
Reentry Bodies: Comparisons of and 
Experimental Results. 
C. Mundt, R. R. Boyce, and E. H. Hirschei. cSep 92, 
18p MBB-LME-211-S-PUB-507, DGLR-92-03-108, 
ait cu py Br G 

esented at r-Jahrestagung 1992, Bremen, Ger- 
many, 29 Ae Oct. 1992. 

‘sonic 


Results of an a project for hyper: 
flow prediction, which involved both numerical meth- 
ods and experimental facilities, are presented. The 
flow was simulated numerically by solving the Euler 
and the second order bou layer equations. For 
the description of the mic and chemical 
behavior of the test gases, different models were used 
depending on the state of the flow around the test 
body. The experimental facility used was the free 
piston hypervelocity shock tunnel T3, capable of simu- 
lating the real gas chemical effects encountered in re- 
entry. Techniques to retrieve information about the 
flows range from surface measurements through bulk 
flow visualizations to single point optical flow diagnos- 
tics. The general strategy for the ison is de- 
scribed and the results obtained for different param- 
eters and different test gases are compared critically. 
A hyperboloid is chosen to be the test body. The re- 
sults of the comparison provide confidence in both the 
numerical method and the modeling of high tempera- 
ture physical and chemical effects. 


415,676 
N94-15589/2/GAR 

(Order as N94-15552/0/GAR, PC on 
Deutsches Geodaetisches Forschungsinstitut, Munich 
(Germany, F.R.). 
Accuracy of ERS-1 Orbit Predictions. 
R. Koenig, H. Li, F. Massmann, J. C. Raimondo, and 
C. Rajasenan. Jun 93, 8p 
In NASA. Goddard Space tty it Center, Eighth Inter- 
national Works! anging Instrumentation 
8 p. Prepared in — A with Deutsche Geodae- 
tische Kommission, Munich, Germany. 


Since the launch of ERS-1, the D-PAF (German Proc- 
essing and Archiving Facility) provides regularly orbit 
predictions for the worldwide SLR (Satellite Laser 
Ranging) tracking network. The weekly distributed or- 
bital elements are so called tuned IRV’s and tuned 
SAO-elements. The tuning procedure, designed to im- 
prove the accuracy of the recovery of the orbit at the 
stations, is discussed based on numerical results. This 
shows that tuning of elements is essential for ERS-1 
with the currently applied tracking procedures. The or- 
bital elements are updated by daily distributed time 
bias functions. The generation of the time bias function 
is explained. Problems and numerical results are pre- 
sented. The time bias function increases the prediction 
accuracy considerably. Finally, the ated a gree 
of ERS-1 orbit predictions is descri he accuracy 
is compiled for about 250 days since launch. The aver- 
age accuracy lies in the range of 50-100 ms and has 
considerably improved. 


415,677 
N94-15678/3/GAR PC A04/MF AO1 
Eloret Corp., Sunnyvale, CA. 

Particle Kinetic Simulation of High Altitude Hyper- 


velocity Flight. 

Report, 1 Jan. - 31 Aug. 1993. 

B. L. Haas. 12 Oct 93, 58p NAS 1.26:194599, NASA- 
CR-194599 

Contract NCC2-582 


In this grant period, the focus has been on enhance- 
ment and application of the direct simulation — 
Carlo (DSMC) particle method for computing h 
sonic flows of re-entry vehicles. Enhancement e' orts 
dealt with modeling gas-gas interactions for thermal 
non-equilibrium relaxation processes and gas-surface 
interactions for prediction of vehicle surface tempera- 
tures. Both are important for application to problems of 
engineering interest. The code was employed in a 
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parametric study to improve future applications, and in 
simulations of aeropass maneuvers in support of the 


of Fluids A, featuring several a key — 

community as Co-ai and B. Haas as 

first author. This material will be presented at the Fluid 

Dynamics of the American Physical Society 

on November 21, 1993. The aerodynamics of space 

vehicles in highly rarefied flows are very 

the vehicle surface temperatures. Rather than require 

temperature estimates for spacecraft as is 

done in DSMC methods, a new technique was 

which couples the dynamic surface heat 

transfer characteristics into the DSMC flow ——_ 
code to compute surface temperatures directly. This 


iin ¢ maneuver of ‘— 25-Aug. 3, 

. Furthermore, analysis of the roll characteristics 
is was per- 

indmill’ experi- 


PC A02/MF A01 
Lawrence Livermore National Lab., CA. 
MODIL cryocooler demonstration 


e 3 Cruz, and R. M. Franks. 7 Apr 93, 10p UCRL- 
JC-112216, CONF-930445-21 

Contract 'W-7408-ENG-48 

Society of Photo-Optical instrumentation Engineers 
(SPIE) OE/aerospace science and sensing meeting, 
Orlando, FL (United States), 11-16 Apr 1993. Spon- 
ee eee oC. 


The production of large quantities of spacecraft 
needed by SDIO will require a cultural change in 
ae manne tea Low rates production 
and the need for exceedingly high reliability has driven 
the industry to custom , hand crafted, and ex- 


operational lifetimes. These IR sensors 

demand the use of reliable, closed loop, cryogenic re- 

aaioa or active cryocoolers to meet stringent 

system acquisition and pointing requirements. The au- 
thors summarize some spacecraft cryocooler require- 

ments and discuss ae regarding Industry's 
capabilities of . The re- 


current production 
sults of the Lawrence Livermore National Laborat 


(LLNL) aft Fabrication and Test (SF and 
MODIL’s | producibility demonstration project is 
presented. 


415,679 
N94-13713/0/GAR 
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PC A03/MF A01 


National Aeronautics and Space Administration. Wal- 
lops —— Facility, Wallops Island, VA. 
NASA Airborne Satellite Calibra- 


tor (NASIC) Technical Reference. 
J. L. Ward, and G. Mcintire. Jul 93, 49p NAS 
1.61:1315, REPT-93B00107, NASA-RP-1315 


The NASA Satellite instrumentation Calibrator 
(NASIC) is a visible and near-infrared spectrometer 
used to calibrate various satellite instruments by un- 
derflying those instruments in a NASA ER-2 aircraft. 
The calibration instrument's hardware and software 
are documented. The design, operation, and function 
of an Ebert-Fastie monochronomator, which by means 
of a moveable diffraction grating, becomes a visible 
and near-infrared spectrometer used to calibrate satel- 
lite-borne instruments by high altitude underflights in 
the NASA ER-2. 


PC A03/MF A01 
Administration, 
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N94-13917/7/GAR 

National Aeronautics and Space 
Cleveland, OH. Lewis Research Center. 

Interactions between Spacecraft and Their Envi- 
ronments. 


D. C. Fi . Jan 93, 12p NAS 1.15:106115, 
NASA-TM-106115, AIAA PAPER 93-0705 

Contract RTOP 506-41-52 

af the 3167 Aerospace Sciences Meeting, Presented 
at the 31ST Aerospace Sciences ——e Reno, Nv, 
11-14 Jan. 1993; Sponsored by Aiaa. 


Spacecraft inevitably interact with their environments. 
eeticae yn et ee neni 
space (zero-g, solar heating, atmospheric expan- 
sion into vacuum conditions, etc.) other interactions 
ae say bn prayed under soveal home: 

grouped under several headings; 

interactions and spacecraft charging, impact of 


, fadiation degradation, etc. Research- 


pag Tg 


ji ledae i 
ronments, such as may be found at the moon and 
Mars, that will interact in new and different ways with 
exploring spacecraft and spacefarers. 


415,681 
N94-13988/8/GAR PC A10/MF A03 
oo Univ., Delft (Netherlands). Faculty of Aero- 


1. T™ 
ALFIS: Frequency interfero- 


metry Satellites. ’A Feasibity Study. 
M. P. Ni R. Beenen, and W. Simons. 
cSep 92, 214p LR-699, ETN- 93-94011 


Several aspects of the project concerning the Astro- 
nomical Low Frequency Interferometric Satellites 
(ALFIS) is discussed. These satellites are directed to- 
abe the entire sky at frequencies below 15 
mHz. are inaccessible from the ~~ due to 
ionospheric absorption and scattering. 

loans isiecdaumumainad onde 
magnetic spectrum that is essentially unexplored by 
astronomy. The ALFIS instrumental concept is a single 
launch bus which places two free flying spacecraft into 
almost identical geostationary transfer orbits with a 
small inclination between them to provide for baseline 
components at right angles to the orbital plane. ALFIS 


PC A11/MF A03 

Readiness Certifica- 

for F: Risk Assessment 
Volume 1. 

.R. , D. H. Ebbeler, L. E. Newlin, S. 
Sutharshana, and M. Cr . 1 Jun 92, a NAS 
1.26:194498, JPL-PUBL-92-15-V-1, NASA-CR- 
194498 
Contract NAS7-918 


An improved methodology for quantitatively evaluating 
failure risk of 


a po peg 


information on which to base an assessment of failure 


risk, including test experience and pe of pa- 
rameters used in engineering analyses of failure phe- 
nomena, is expensive or difficult to acquire. The PFA 
methodology is a prescribed statistical structure in 
which engineering analysis models that characterize 
failure phenomena are used conjointly with uncertain- 
ties about analysis parameters and/or modeling accu- 
racy to estimate failure probability distributions for spe- 
cific failure modes. These distributions can then be 
modified, by means of statistical procedures of the 
PFA methodology, to reflect any test or flight experi- 
ence. Conventional engineering analysis models cur- 
rently employed for a of failure prediction are 
used in this methodology. The PFA methodology is de- 
scribed and examples of its application are presented. 
Conventional approaches to failure risk evaluation for 
spaceflight systems are discussed, and the rationale 
for the approach taken in the PFA methodology is pre- 
sented. The statistical methods, engineering models, 
and computer software used in fatigue failure mode 
applications are thoroughly documented. 


415,683 

N94-14077/9/GAR PC A16/MF A03 

Jet Propulsion Lab., Pasadena, CA. 

——— Approach for it Readiness Certifica- 
4 for F Risk Assessment 

bn Application Examples. Volume 2: Software 


Documentation. 

N. R. Moore, D. H. Ebbeler, L. E. Newlin, S. 
Sutharshana, and M. Cr . 1 Jun 92, 361 
1.26:194499, JPL-PUBL-92-15-V-2, NASA-CR- 
194499 


An improved methodology for quantitatively a 
failure risk of spaceflight systems to assess flight rea: 
iness and identify risk control measures is presented. 
This me , called Probabilistic Failure Assess- 
—_ aera. combines operating experience from tests 
hts with - ineering analysis to estimate failure 
PFA me jogy is of particular value when 
indies on which to base an assessment of failure 
risk, including test experience and know! of 
rameters used in engineeri a of failure p' 
nomena, is expensive or It to acquire. The PFA 
methodology is a prescribed statistical structure in 
which engineering analysis models that characterize 
failure phenomena are used conjointly with uncertain- 
ties about analysis parameters and/or modeling accu- 
racy to estimate failure probability distributions for spe- 
cific failure modes, These distributions can then be 
by means of statistical procedures of the 
PFA methodology, to reflect any test or flight experi- 
ence. Conventional engineering analysis models cur- 
rently employed for design of failure prediction are 
used in this methodology. The PFA methodology is de- 
scribed and examples of its application are presented. 
Conventional approaches to failure risk evaluation for 
spaceflight systems are discussed, and the rationale 
for the approach taken in the PFA methodology is pre- 
sented. The statistical methods, engineering models, 
and computer software used in fatigue failure mode 
applications are thoroughly documented. 


NAS 
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N94-14078/7/GAR 

Jet Propulsion Lab., Pasadena, CA. 
Improved Approach for it Readiness Certifica- 
tion: for F Risk Assessment 
and xamples. Volume 3: Structure 
and Listing of Programs. 

N. R. Moore, D. H. Ebbeler, L. E. Newlin, S. 
Sutharshana, and M. Creager. 1 Jun 92, 522p NAS 

1 —" JPL-PUBL-92-15-V-3, NASA-CR- 

1 


An improved methodology for quantitatively evaluating 
failure risk of spaceflight systems to assess flight read- 
iness and identify risk control measures is presented. 
This me’ , called Probabilistic Failure Assess- 
ment (PFA), combines operating experience from tests 
and flights with engineering analysis to estimate failure 
risk. The PFA methodology is of particular value when 
information on which to base an assessment of failure 
risk, including test experience and —— of pa 
rameters used in engineering analyses of failure ta 
= is expensive or difficult to acquire. The PFA 
is a prescribed statistical structure in 
which engineering analysis models that characterize 
failure phenomena are used conjointly with uncertain- 
ties about analysis parameters and/or modeling accu- 
racy to estimate failure probability distributions for spe- 
cific failure modes. These distributions can then be 
modified, by means of statistical procedures of the 


PC A22/MF A04 





PFA methodology, to reflect any test or flight experi- 
ence. Conventional engineering analysis models cur- 
rently employed for de: of failure prediction are 
used in this methodology. The PFA methodology is de- 
scribed and pot of its application are presented. 
Conventional approaches to failure risk evaluation for 
spaceflight systems are discussed, and the rationale 
for the approach taken in the PFA methodology is pre- 
sented. The statistical methods, engineering models, 
and computer software used in fatigue failure mode 
applications are thoroughly documented. 


415,685 

N94-14107/4/GAR PC A03/MF A01 
Norwegian Defence Research Establishment, Kjeller. 
Laboratory Simulation of Spacecraft Charging in 
the Plasma Wake Region. 

J. Troeim, and R. Eirik. 25 Jan 93, 41p FFI-93-7007, 
ETN-93-94454 

Contract ESTEC-7989/88/NL/PB(SC) 

Original Contains Color Illustrations. 


An investigation as to how insulated areas on the wake 
side of a larger spacecraft model embedded in a 
——- plasma are charged when being exposed to 
beams of fast electrons is presented. It is relevant to 
differential charging on satellites in orbits crossing 
polar latitudes where they may be subjected to high 
energy electron precipitation. The measurements are 
performed in a medium size vacuum system (1 m di- 
ameter by 2 m) with thermal plasma generator and an 
electron accelerator. The velocity of the plasma 
stream can be varied to simulate the relative speed of 
a spacecraft moving through the ionosphere. The elec- 
tron accelerator can operate at energies correspond- 
ing to typical auroral electron energies. Results of 
charging of different materials (Kapton in particular) as 
a function of plasma density and electron energy are 
presented. It is demonstrated how a charged area on 
the wake side of the spacecraft model modifies the 
plasma density structure downstream on the wake 
side of the model. 


415,686 
N94-14280/9/GAR 

(Order as N94-14209/8/GAR, PC A17/MF 

A04) 


Tsukuba Space Center, Sones (Japan). 
Status of the HOPE Concept S 

J. Kouchiyama, and A. Eguchi. 31 Mar 93, 6p 

In Science and Technology Agency, Asia-Pacific Isy 
Conference, Volume 2 p 369-374. 


National Space Development Agency of Japan 
(NASDA) has been studying an unmanned winged ve- 
hicle called the H-2 Orbiting Plane (HOPE). The HOPE 
will be launched by H-2 launch vehicle or H-2 deriva- 
tive launch vehicle, and injected into low orbit. After a 
few days stay in space for access to the space station, 
HOPE will de-orbit and go back to a named landing site 
automatically. The concept of the 10-ton class vehicle 
launched by H-2 launch vehicle was prepared in 1988. 
However, its payload capability is not enough for the 
practical use of the space station expected at the be- 
ginning of the 21st century. Therefore, the concept of 
20-ton class vehicle launched by the Solid Rocket 
Booster (SRB)-added H-2 launch vehicle without the 
second stage (Liquid Engine-5A (LE-5A) pd pom was 
studied in 1989. This vehicle will be inj into low 
orbit by its own propulsion system. Its aw capabil- 
ity was estimated at 3 tons. in the study from 1990 to 
1991, it was revealed that the reduction of the HOPE 
weight is the most important problem. At present, the 
shapes of the main wing, the orbital injection systems 
(reusable engine or expendable one), and the materi- 
als of the main structure (carbon/polyimide) are being 
studied to reduce the weight. 


415,687 

N94-14411/0/GAR PC A16 
National Aeronautics and Space Administration, 
Washington, DC. 

Large Structures and Systems in the Space 
— A Bibliography with Indexes (Supple- 
ment 05). 

Mar 93, 362p NAS 1.21:7085(05), NASA-SP- 
7085(05) 


Bibliographies and abstracts are listed for 1363 re- 
ports, articles, and other documents introduced into 
the NASA scientific and technical information item 
between January 1, 1991 and July 31, 1992. Topics 
covered include technology development and mission 
design according to system, interactive analysis and 
design, structural and thermal analysis and design, 


structural concepts and control systems, electronics, 
advanced materials, assembly concepts, propulsion 
and solar power satellite systems. 
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N94-14726/1/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 

Derated lon Thruster Development Status. 

M. J. Patterson, T. W. Haag, and G. J. Williams. Jun 
93, 16p NAS 1.15:106292, NASA-TM-106292, AIAA 
PAPER 93-2225 

Contract RTOP 506-42-31 

See Also A93-50031. Presented at the 29TH Joint Pro- 
pulsion Conference and Exhibit, Monterey, Ca, 28-30 
Jun. 1993; Sponsored by Aiaa, Sae, Asme, and Asee. 


A 30 cm diameter xenon ion thruster is under develop- 
ment at NASA to provide an ion propulsion option for 
auxiliary and primary propulsion on missions of nation- 
al interest. Specific efforts include thruster design opti- 
mizations, component life testing and validation, vibra- 
tion testing, and performance characterizations. Under 
this program, the ion thruster will be brought to engi- 
neering model development status. The activities and 
preliminary test results to develop a 30 cm engineering 
model thruster are discussed. 


415,689 


N94-15001/8/GAR PC A99/MF A06 
National Space Development Agency of Japan, Tokyo. 
Chikyuu Shigen Eisei 1 Gou (JERS-1) No Kaihatsu 
Oyebi Sono Seika (De it of Japanese 
Earth Resources Satellite-1 (JERS-1; Fuyo-1) and 
its Operational Results). 

= -—¥ 93, 734p NASDA-SPP-930001, JTN-93- 

7 


Various aspects of development progress from the 
policy decision to the launch and early orbit phase op- 
eration of the JERS-| (Japanese Earth Resources Sat- 
ellite-l) are presented. The items presented are as fol- 
lows: the fundamental development policy, related or- 
ganizations, and the system for the development; the 
master schedule and the progress of the development; 
the outline of JERS-| including its missions, the struc- 
ture and characteristics of the system, and the oper- 
ation plan; satellite mission and the system design 
analyses; the system development, including that of 
subsystems and components, production and test of 
the system development model, the integration and 
test of the system PFM (Proto-Flight Model), and the 
modification and post-modification test of the PFM; 
interfaces with other programs; program control; satel- 
lite operation in the launch and early orbit operation 
phase and the analysis and evaluation of the operation 
results; and the initial examination on on-orbit failures. 


415,690 


N94-15193/3/GAR PC A15/MF A03 
National Aeronautics and Space Administration, 
patna MD. Goddard Space Flight Center. 
Characterization of the Laser 
Seles Satellite (LAGEOS 2). 
P. O. Minott, T. W. Zagwodzki, T. Varghese, and M. 
Seldon. Sep 93, 343p NAS 1.60:3400, REPT- 
93B00102, NASA-TP-3400 


The optical range correction (the distance between the 
apparent retroreflective skin of the satellite and the 
center of mass) of the LAGEOS 2 was determined 
using computer analysis of theoretical and experimen- 
tally measured far field diffraction patterns, and with 
short pulse lasers using both streak camera-based 
range receivers and more conventional PMT-based 
range receivers. The three measurement techniques 
yielded range correction values from 248 to 253 milli- 
meters dependent on laser wavelength, pulsewidth, 
and polarization, location of the receiver in the far field 
diffraction pattern and detection technique (peak, half 
maximum, centroid, or constant fraction). The Lidar 
cross section of LAGEOS 2 was measured at 4 to 10 
million square meters, comparable to the LAGEOS 1. 
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N94-15532/2/GAR PC AO5/MF A01 
Auburn Univ., AL. Solid State Sciences Center. 
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A ic Flight Control to Increase Payload 
of Future Launch Vehicles. 

Final Report, 14 Dec. 1992 - 31 Aug. 1993. 

J. E. Cochran, Y. C , T. Leleux, S. Bi , and 
W. Hasbrook. 31 Aug 93, 89p NAS 1.26:193850, 
NASA-CR-193850 

Contract NAS8-39131 


In this report, we provide some examples of French, 
Russian, Chinese, and Japanese launch vehicles that 
have utilized fins in their designs. Next, the omer 
namic design of the fins is considered in Section 3 
Some comments on basic static stability and control 
theory are followed by a brief iption of an aerody- 
namic characteristics prediction code that was used to 
estimate the characteristics of a modified NLS 1.5 
Stage vehicle. Alternative fin igns are proposed 
and some estimated aerodynamic characteristics pre- 
sented and discussed. Also included in Section 3 is a 
discussion of possible methods of enhancement of the 
aerodynamic efficiency of fins, such as vortex genera- 
tors and jet flaps. We consider the construction of fins 
for launch vehicles in Section 4 and offer an assess- 
ment of the state-of-the-art in the use of composites 
for aerodynamic control surfaces on high speed vehi- 
cles. We also comment on the use of smart materials 
for launch vehicle fins. The dynamic stability and con- 
trol of a launch vehicle that utilizes both thrust vector 
control (engine nozzle gimballing) and movable fins is 
the subject addressed in Section 5. We give a short 
derivation of equations of motion for a launch vehicle 
moving in a vertical plane above a spherical earth, dis- 
cuss the use of a gravity-turn nominal trajectory, and 
give the form of the period equations linearized about 
such a nominal. We then consider feedback control of 
vehicle attitude using both engine gimballing and fin 
deflection. Conclusions are stated and recommenda- 
tions made in Section 6. An appendix contains aerody- 
namic data in tabular and graphical formats. 


415,692 
N94-15583/5/GAR 

(Order as N94-15552/0/GAR, PC A99/MF 

A06) 

National Aeronautics and ice Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Millimeter Accuracy Satellites for Two Color Rang- 
ing. 
J. J. Degnan. Jun 93, 16p 
In Its Eighth International Workshop on Laser Ranging 
Instrumentation 16 p. 


The principal technical challenge in designing a milli- 
meter accuracy satellite to support two color observa- 
tions at high altitudes is to provide high optical cross- 
section simultaneously with minimal pulse spreading. 
In order to address this issue, we provide, a brief 
review of some fundamental properties of optical re- 
troreflectors when used in spacecraft target arrays, de- 
velop a simple model for a spherical geodetic satellite, 
and use the model to determine some basic design 
criteria for a new generation of geodetic satellites ca- 
pable of supporting millimeter accuracy two color laser 
ranging. We find that increasing the satellite diameter 
provides: a larger surface area for additional cube 
mounting thereby leading to higher cross-sections; 
and makes the satellite surface a better match for the 
incoming planar phasefront of the laser beam. Re- 
stricting the retroreflector field of view (e.g. by recess- 
ing it in its holder) limits the target response to the frac- 
tion of the satellite surface which best matches the op- 
tical phasefront thereby controlling the amount of 
pulse spreading. In surveying the arrays carried by ex- 
isting satellites, we find that European STARLETTE 
and ERS-1 satellites appear to be the best candidates 
for supporting near term two color experiments in 
space. 


415,693 

N94-15644/5/GAR PC A03/MF A01 
European Space Agency, Paris (France). 

ECS: Ninth Year in Orbit. 

D. W. Baston, P. Button, B. Demelenne, K. R. 
Derbyshire, and P. J. Li tt. can 93, 30p ESA-BR- 
91, ISBN-92-9092-143-9, ETN-93-94408 

Original Contains Color Illustrations. 


Experience gained with the European Communica- 
tions System (ECS) satellites during the ninth year of 
service in orbit from the beginning of Jul. 1991 to the 
end of Jun. 1992 is summarized. Appraisals are made 
of how various individual satellite systems have per- 
formed taking into account: thermal control; telemetry, 
tracking and command; attitude and orbit control and 
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Jun. 1992 was 
the original Eutelsat requirement upon E 
a minimum of 180 channel years. In 

1 the ECS system accumulated 
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(Order as N94-15886/2/GAR, PC A19/MF 


A04) 
- a, ( ) 
J. Mcnally, and S. Parashar. 28 May 93, 19p 

in JPL. Proceedings of the Third Spaceborne Imaging 


415,697 
N94-15912/6/GAR 
(Order as N94-15886/2/GAR, PC — 
) 
Advanced Spacecraft. 


<clipad to ccdhoats tre teeuiany wh colton iaroe oe. 
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erture polarimetric synthetic aperture radar (SAR) sys- 
tems to be launched in low cost vehicles such as the 
Delta 2. The antennas are 18.9 m long by 2.6 m wide 
(L-band) and achieve single polarization imaging to an 
incidence angle of 55 degrees and dual/quad imaging 
to 42 degrees. When combined with strawman space- 
craft designs, both concepts meet the mass and 
volume constraints imposed by a Delta 2 launch. 


415,698 
PAT-APPL-8-008 427/GAR PC NO3/MF A04 
Administration, 
light Center. 
Coolers. 


Patent ; 
V. T. Bly. Filed 25 Jan 93, 15p N94-15873/0 

pe -owned invention available for U.S. li- 
and, possibly, for foreign licensing. Copy of 
eopieaton available NTIS. 


A unique structure for cons the emissive patch 
of a spaceborne radiative cooler is shown. The struc- 
ture has very high emissivity for all angles up to a de- 
signed-in maximum and near zero emissivity for 
reater angles. The structure also allows the use of 
emissivity, nonconducting paints while fully com- 
plying with the NASA Electrostatic Discharge Suscep- 
tibility requirements for spacecraft. To accomplish 


paints 
y radiator. A reflector consisti 
concentrators is separated 
boa element by an electrically conductive spacer. 
The concentrators serve to limit the field of view while 


of an array 
a black 


PC NO3/MF A04 


ton, TX. Lyndon B. Johnson Space Center. 
Tetrahedral Lander. 

Patent Application 

K. L. Nyberg. Filed 3 Feb 93, 18p N94-15951/4 

This peer ay invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


An po a= een and method is disclosed for ere 

and absorbing impact of a re-entry vehicle suitable for 
payloads that are relatively light as well as payloads 
weighing several tons or more. The apparatus includes 
four inflatable legs — equidistantly from each 
other around a or housing which contains a 
payload. The legs are inflated at a designated altitude 
eae ee ee 
of the re-entry vehicle. Connected between each of 
the four legs are drag inducing surfaces that deploy as 
the legs inflate. The drag inducing surfaces are trian- 

shaped with one such 


J. Mccanna. Filed 3 Jun 93, 24p N94-15935/7 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


An apparatus and method is disclosed for producing 


spin trifugal force 

thereby created acts as an artificial gravitational force. 
The apparatus includes an engine 
drive force offset from the 
craft towards a destination. engine is also used as 
a counterbalance for a crew cabin for rotation of the 
spacecraft. Mass of the spacecraft, which may include 
Scnstaans Glen caine ont is shifted such that the 
rected trough on that mass is no longer di- 
rected cagh tno oonier of manne of tre coat. Teas Of 

center centrifugal force creates a moment that coun- 
terbalances the moment produced by the off-center 
drive force to eliminate unwanted rotation which would 
otherwise be precipitated by the offset drive force. 


415,701 

PAT-APPL-8-115 832/GAR PC NO3/MF A04 
National Aeronautics and Space Administration, Hous- 
ton, TX. Lyndon B. Johnson Space Center. 
Geometrical Vapor Blocker for Parallel 

tion Tubes Requiring Cooling. 

Patent Application. 

E. Ungar, J. Cornwell, and W. Harwell. Filed 3 Sep 
93, 20p N94-15962/1 

This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


An apparatus and method is disclosed for regulating 
flow of working fluid ——— parallel condensation 
tubes requiring subcooling. apparatus provides an 
elongated restriction element extending into the outlet 
of the respective condensation tubes to the approxi- 
mate point of onset of subcooling. The elongated re- 
striction element is braced externally to the condensa- 
tion tube with a support that is used for positioning and 
maintaining the elongated restriction element in the 
correct position. The elongated restriction element has 
a pentagonal cross-section and is slightly undersized 
with respect to the — fluid passageways through 
the condensation tubes. The restriction member sig- 
nificantly restricts flow of partially vaporized working 
fluid but does not significantly afrect the f the flow of fully 
liquid working fluid. 


415,702 

PB94-126257/GAR PC A02/MF A01 
National Aerospace Lab., Amsterdam (Netherlands). 
MAC-TSA Applied in the ISO and SAX Spacecraft 


Projects. ‘ 

F. J. Sonnenschein, and H. Keppel. 30 Mar 92, 10p 
NLR-TP-02134-U 

Presented at the 1992 European Simulation Multicon- 
ference (ESM92), York, UK, June 1-3, 1992. 


The place of the Test and Simulation Assembly for a 
Modular Attitude and Orbit Control Subsystem (MACS- 
TSA) in the development process of the ISO and SAX 
spacecraft is given, with emphasis on the simulation 
aspects. The MACS-TSA is used as checkout equip- 
ment during the integration of AOCS, hardware and 
software at subsystem level. The other spacecraft sub- 
system are simulated, as well the dynamic behavior in 
the orbital environment. A description of the compo- 
nents of the TSA is given. 


General 


415,703 

DE93014492/GAR PC A03/MF A01 
Sandia National Labs., Albuquerque, NM. 

Travel to Germany to attend First European Space 
Debris Conference. Foreign trip report, March 27-- 
April 10, 1993. 

L. C. Chhabildas, and E. S. Hertel. 7 May 93, 33p 
DOE/FTR-93014492 

Contract ACO04-76DP00789 

Sponsored by Department of Energy, Washington, DC. 
U.S. Sales Only. 


The primary purpose of the trip was to attend the First 
European Space Debris Conference, at Darmstadt, 
Germany. The European Conference was hosted by 
European Space Operation Center, ESOC, and the 
meeting was organized by Dr. Walter Flury. Lalit Chha- 
bildas was invited to be the chairman on the technical 
session related to hypervelocity impact. Lalit Chhabil- 
das and Gene Hertel presented papers on the use of 
experimental and computational techniques at Sandia 
to evaluate various single sheet Whipple bumper 
shield iS proposed for spacecraft. During this trip 
both Gene ertel and Lalit Chhabildas visited the Ernst 
Mach Institut (EMI) in Freiburg, the Institut-fur Luft und 
Raumfahrt, Munich, the Institut fur Chirugische Fors- 
chung (ICF), Universitat Munchen, Munich, and the In- 
stitut fur Angewandte Physik (LAP), Darmstadt, Ger- 
many. These laboratories are actively performing 
state-of-the-art research on the dynamic properties of 
materials, including those of importance to current 
space programs at Sandia. They are also among the 
few labs in the forefront of studies on hypervelocity 
launcher developments, shock strength, and ballistic 
impact. A visit to these laboratories would give us an 
opportunity to get a first-hand look at their research 





programs and allow us to stay abreast of new develop- 
ments in these areas. Similar research programs are 
also actively pursued at Sandia for a variety of applica- 
tions. The laboratories ICF, Munich, and IAP, Darm- 
stadt are renowned in the study of lithotripsy to frac- 
ture kidney stones and gallstones. This visit was made 
to explore the possibility of providing Sandia with a po- 
= of using DOE technology for US medical appli- 
cations. 


415,704 
N94-13755/1/GAR 
(Order as N94-13732/0/GAR, PC A11/MF 
A03) 
National Aeronautics and Space Administration, 
Cleveland, OH. Lewis Research Center. 
Acceleration 


Microgravity Measurement Environ- 
ment Characterization. 
R. Delombard. Aug 93, 7p 


In NASA. Marsha | Space Flight Center, Spacelab J 
Experiment Descriptions p 121-127. 


The Space Acceleration Measurement System 
(SAMS) is a general-purpose instrumentation system 
designed to measure the accelerations onboard the 
shuttle Orbiter and shuttle/Spacelab vehicles. These 
measurements are used to support microgravity ex- 
periments and investigations into the microgravity en- 
vironment of the vehicle. Acceleration measurement 
can be made at locations remote from the SAMS main 
instrumentation unit by the use of up to three remote 
triaxial sensor heads. The SAMS was developed by 
NASA's Lewis Research Center (LeRC) in support of 
NASA's microgravity science programs. In the past, 
numerous acceleration measurement systems have 
flown on various space missions. These systems were 
tailored to measure accelerations for a narrow set of 
requirements and were limited in bandwidth, dynamic 
range, and recording capability. In addition, these sys- 
tems were mission-peculiar and not easily modified for 
other applications or missions. The result has been an 
inability to accurately assess the expected microgra- 
vity environment prior to a mission for a particular ex- 
periment and/or location. The prime science objective 
for SAMS on the SL-J mission will be to measure the 
accelerations experienced by a multitude of experi- 
ments in the two racks of the Japanese First Materials 
Processing Test (FMPT). The FMPT consists of a vari- 
ety of materials science and life science experiments 
contained in racks no. 7 and no. 10. The SAMS data 
will be made available to the FMPT a 
a SO ee eee 
data. A science objective for SAMS will be 
the characterization of the acceleration environment of 
the Spacelab module. This will include an analysis of 
the acceleration transfer function of the Spacelab 
module which will utilize the FMPT acceleration meas- 
urement along with measurements at the rack no. 9 
structure. Another analytical effort to be undertaken is 
a general characterization of the acceleration environ- 
ment of the Spacelab as an orbiting laboratory. These 
analysis efforts will be in with similar 
measurements and analyses on other SAMS Spacelab 
missions. 


415,705 
N94-13788/2/GAR PC A99/MF A06 
age STX =. Lanham, MD. 

Space and Earth Sciences, Computer Systems, 
and Scientific Data Support, Volume 1. 
Final Progress Report, 1 Jun. - 30 Sep. 1993. 

R. H. Estes. 6 Oct 93, 688p NAS 1.26:194535, 
NASA-CR-194535 

Contract NAS5-30440 


This Final Progress Report covers the specific techni- 
cal activities of STX Corporation for the last 
contract triannual period of 1 June through 30 Sep. 
1993, in support of task activities at Goddard 
Space Flight Center (GSFC). It also provides a brief 
summary of work the contract period of 
performance on each active task. Technical activity is 
presented in Volume 1, while financial and level-of- 
effort data is presented in Volume 2. Technical 
was provided to all Division and Laboratories of 
dard’s Space Sciences and Earth Sciences Director- 
ates. ete agua a 
——- programming, comput 

sion planning, scientific investigation, data analysis, 
data processing, data base creation and maintenance, 
instrumentation —— and management serv- 
ices. Mission and AT XIE AMAE GRO. include: 
ROSAT, Astro-D, BBXRT, XTE, AXAF, GRO, COBE, 
WIND, UIT, SMM, STIS, HEIDI, DE, URAP, CRRES, 
Voyagers, ISEE, San Marco, LAGEOS, TOPEX/Posei- 


don, Pioneer-Venus, Galileo, Cassini, Nimbus-7/ 
TOMS, be pty | FIFE, BOREAS, TRMM, 


support, computational up- 
grades for data archival and analysis centers, end-to- 
end it for mission data flow, scientific mod- 
eling and results in the fields of space and Earth phys- 
ics, planning and design of GSFC VO DAAC and VO 
IMS, fabrication, assembly, and testing of mission in- 
strumentation, and design of mission operations 
center. 


415,706 
N94-13871/6/GAR 
National Aeronautics and 


PC A03/MF A01 
ice Administration, 


Greenbelt, MD. Goddard Space ig ht Center. 
—_— ASIC 


B. S. Smith 93, 33p NAS 1.61:1319, REPT- 
93E02366, NASA-RP-1319 


The ‘Mongoose’ ASIC microcontroller is a radiation- 
hard implementation of the R3000 microprocessor. 
This document describes the internals of the micro- 
controller in a level of detail necessary for someone 
implementing a software design. 


415,707 

N94-13878/1/GAR PC A03/MF A01 
National Aeronautics and Administration, 
Greenbelt, MD. war ~ light Center. 

Phase Aligner for Electr 

Thinned Array A. BE (ESTAR) | 

W. A. Chren, and B. G. Zomberg. 93, 16p NAS 
1.15:4518, REPT-93E02368, NASA-TM-4518 


A prototype Phase Aligner (PA) or the Electronically 
— Mone ee Array Radiometer instrument has 
ned and tested. Implemented in a “es 
ra x 2PC84-125 Field Programmable Gai 
Array (FPGA), it is a dual-port register file which ann 
independent storage and phase coherent retrieval of 
antenna array data by the Central Pri Unit 
(CPU). It has dimensions of 4 x 20 bits and can be used 
at clock frequencies as high as 25 MHz. The ESTAR is 
a passive synthetic-aperture radiometer designed to 
sense soil moisture and ocean salinity at L-band. 


415,708 
N94-13932/6/GAR PC A03/MF A01 
Research Inst. for Advanced Computer Science, Mof- 


Final Report, 1 Jul. - 31 Dec. 1992. 
J. Oliger. 1992, 27p NAS 1.26:194334, NASA-CR- 


1943: 
Contract NCC2-387 


The Research Institute for Advanced Computer Sci- 
ence (RIACS) was established the Universities 
Space Research Association (USRA) at the NASA 
Ames Research Center (ARC) on 6 June 1983. RIACS 
is privately operated by USRA, a consortium of univer- 
sities with research programs in the aerospace sci- 
ences, under a cooperative agreement with NASA. 
The primary mission of RIACS is to provide research 
and expertise in computer science and scientific com- 
ee ee 
esearch carried out at RIACS must change its 
emptasis for year 10 yea! In response to NASA 
ARC's changing needs and technological opportuni- 
ties. A flexible scientific staff is provided through a uni- 
versity faculty visitor program, a post doctoral pro- 
gram, stiches med ae Pept oman 
rapa pee yay it introduces sci- 
entists outside of N. to NASA problems. _—— 
group of core RIACS staff provides continuity and 
interacts with an ARC technical monitor and scientific 
advisory group to determine the RIACS mission. 
SIE cna 
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SPACE TECHNOLOGY 
General 


JERS-1 Deta Kousei to Naibu Kenshou Kekka (Cali- 
Ternary 
). 
T. Moriyama, M. Shimada, M. Nakai, and Y. Kasai. 

15 Mar 93, 141p 

Text in Japanese. In Its Earth Observation Center 
Annual Report on Research and Dev it, Fiscal 
Year 1992 p 1-163. Original Contains Color Illustra- 
tions. 


The purposes of system validation, forms of implemen- 
tation, sensors ed to the validation, present 
status of operation of JERS-1, calibration and valida- 
tion of the SAR and OPS, examples of calibrated data 
application, and the outline of NASDA (National Space 
Development of Japan)-NASA joint research 
are described. Topics discussed include: image data 
obtained from satellite-borne sensors; geophysical 
value measurement accuracy; conversion to various 
physical values necessary for global environment 
er yn NASDA in-house validation; joint research 
with overseas research institutes; Announcement of 
mont the (AO) validation based on ic recruit- 
e Radar (SAR) and Optical 
Ss) for the JERS-1 (Japanese Earth Re- 
tellite-1); and sensors for the ERS-1. This 

report is represented in viewgraphs only. 


415,710 
N94-14093/6/GAR 
(Order as N94-14091/0/GAR, PC A11/MF 


A03) 

Hoe Space Development Agency, Saitama 
( in). 

Kansoku Jikken Deta Kaiseki (Earth Ob- 


eee Ween Y fatten 
H. Koguma, T. Moriyama, Y. Nakaya, and H. 


Maejima. 15 Mar 93, 51p 

Text in Japanese. In Its Earth Observation Center 
Annual Report on Research and Development, Fiscal 
Year 1992 p 165-230. Original Contains Color Illustra- 
tions. 

An overview of earth observation experiments and 
their data analysis, experimenting with and data analy- 
sis of the observation experiments on Kushiro marsh- 
land and those for the Sea of Kumano, and plans for 
FY 1993 observation experiments are outlined. Topics 
discussed include: sites of observation; characteristics 
of the conditions and observation spectrums of air- 
borne Multi-Spectral a oe data 
acquisition equipment and units; ation experi- 
ments by the Marine Observation Satellite-1 (MOS-1) 
Visible and Thermal Infrared Radiometer (VTIR); and 
airborne MSS and Advanced Experimental Bottom 
Temperature (AXBT) systems. This report is repre- 
sented in viewgraphs only. 


415,711 
N94-14094/4/GAR 
(Order as N94-14091/0/GAR, PC A11/MF 


A03) 
Space Development 


Agency, Saitama 
uto Ni Tsuite (ADEOS Project). 

|. Nakanishi, S. Suzuki, and T. Moriyama. 15 Mar 93, 

52p 


Text in Japanese. in Its Earth Observation Center 
Annual Report on Research and Dev it, Fiscal 
Year 1992 p 231-287. Original Contains Color Illustra- 
tions. 
An overview of Advanced Earth Observing Satellite 
(ADEOS), equipment development and operation plan, 
data products, and validation plan related to ADEOS 
are outlined. Topics discussed include: the purpose of 
am; data related to ADEOS; sensors car- 
ADEOS; core sensors; Ocean Color and 
emperature Sensor (OCTS); Advanced Visible and 
Near-Infrared Radiometer (AVNIR); Announcement of 
pt en J (AO) of sensors; Interferometric Monitor 
Greenhouse a Rs) Retorone —? Atmos- 
oneric Spectrometer (! etroreflector In ice 
(RIS); NASA Scatterometer (NSCAT); and Total 
Ozone Mapping ler (TOMS). This report is 
represented in viewgraphs only. 


National 


taesd 


415,712 
N94-14112/4/GAR PC A03/MF A01 
——- on Earth Observations Satellites, London 


ngland) 
Minutes of the Sixth CEOS rere 
25 Mar 93, 35p NAS 1.15:108252, -TM-108252 
Metting Held in London, England, 9-11 Dec. 1992. 
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SPACE TECHNOLOGY 
General 


The Committee on Earth Observations Satellites 
(CEOS) minutes for the sixth plenary meeting held in 
ean December 9-11, 1992 are presented. Attend- 
tive members were the Russian Space 
Agency (A ASA), the Committee for ometeorology 
ons Ceconmontal Morte of the Mini for Ecol- 
and Natural resources of the Russian Federation 
(8OSCOMGIDROMET). the Chinese Academy of 
Space T (CAST) and the National Remote 
Sensing Center of China (NRSCC). Actions taken at 
the meeting included membership nop Ay a 
posals, data penn: and working gr ta 
requirements of CEOS affiliates were n= oone on. 
Additional summations and statements as well as lists 
of participants and future are included. in 
general, topics covered related to remote sensing and 


global change. 


415,713 
N94-14149/6/GAR PC A07/MF A02 


Cologne Univ. (Germany, F.R.). 
Eichverfahren fuer 


und Sein Einfluss Auf die Interpretation der Mess- 
werte (Calibration Procedure for Radiation Budget 
Radiometers and Its Influence on Interpretation of 


Measured Values). 

J. Mueller. 1991, 129p MITT-82, ETN-93-94382 
Contract BMFT-01-QS-88168 

Text in German. 


A procedure for the calibration of the spectral broad- 
band satelliteborne radiometer ‘ScaRiaB’ (Scanner for 
Radiation Budget) is developed. The calibration was 
divided into a preflight ground calibration and an on- 
board calibration. The onboard calibration was repeat- 
ed five times per orbit. During the presentation of the 
calibration process, the influence of the properties of 
calibration sources on the results of the measure- 
ments was analyzed. A procedure was developed to 
minimize the necessary corrections on the measure- 
ments by the choice of sources. The calibration 
sources were investigated, and the achievable accura- 
cies were evaluat The spectral qualities of the 
ground calibration sources determine the conversion 
of the filtered radiances into unfiltered radiances. A 
black body source and a calibrated solar diffusor were 


ted onboard sources. end 
are revised critically with respect to homogeneity, iso- 
tropy, and spectral emission. The black body simula- 
tors fulfill these requirements well. The isotropy of the 
lamp sources was tolerable, but should be improved in 
future. The onboard solar diffusors are not sufficient in 
their present design. An alternative concept of solar 
diffusors is presented. 


415,714 
N94-14164/5/GAR 
(Order as N94-14153/8/GAR, PC on 4 
) 
Calspan Corp., Arnold AFS, TN. Flight Dynamics Sec- 
t 


ion. 
Materials/Structures Testing. 

R. K. Matthews. c1993, 12p 

In Vki, of Hypersonic Testing 12 p. Pre- 
pared in Cooperation with Arnold Engineering Devel- 
opment Center, Arnold AFS, TN. 


An overview of the materials/structures test methodol- 
ogy used in the development of hypersonic vehicle 
pot ma is presented. Focus is on aerothermal 
and weather/erosion testing. For the 

latter, testing techniques which evaluate particle 
impact effects on vehicles operating at supersonic 
speeds in particle laden environ- 
ments are described. Such facilities for increasing ve- 
locities are: wind tunneis/sleds; arc facilities; aerobal- 
listic ranges. It is noted that it is of particular impor- 
tance to demonstrate that flight components such as 
leading edges, cow/ lips, and structural panels will sur- 
vive the aerothermal flight environment. com- 
ponents can experience very high heating rates and 
surface temperatures from 1100 to 1950 C. 


415,715 
wee-14200/8/GAR PC A17/MF A04 


pL Aja Taihelyou Kok Kokusai Uchuunen Rai sgh (Avia-Pa- 


31 Mar 93, 396p 5 seep NASDACM + 2, JTN-93-80454 
Prepared in Cooperation with Tokyo Univ., Sagami- 
hara, Japan; Nasda, Tokyo, Japan; and International 
Space Year Association, Tokyo, Japan. Conference 
Held in Tokyo, Japan, 16-20 Nov. 1992. 
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No abstract available. 


415,716 
N94-14210/6/GAR 
(Order as N94-14209/8/GAR, PC — 
) 
European Space Research and Technology Centre, 
Noordwijk (Netherlands). 
Results from ERS-1 and JERS-1 SAR Calibration 


vie one rn ef Mar 93, 4p 


In Science and Tech , Asia-Pacific isy 
Conference, Volume 2 p 23-26. 


With the successful launches and operations of ERS-1 
and JERS-1 (Japanese Earth Resources Satellite-1) 
SAR (Synthetic Aperture Radar), a new era of continu- 
ee ere | aes ae 
open and the si gy provi by the different fre- 
quencies of the SAR instruments is fully available. This 
report summarizes the work performed using ERS-1 
data, which started in July 1991 during the ERS-1 com- 
missioning phase and was followed by some additional 
work performed during the operational phase of the 
satellite. This work got a natural extension with the ex- 
periments we have set up for the JERS-1 system verifi- 
cation program starting in July 1992 and extending to 
1993. A preliminary overview of this is presented. 


415,717 
N94-14213/0/GAR 
(Order as N94-14209/8/GAR, PC — 
04) 


Jet Propulsion Lab., Pasadena, CA. 

Exact Processing Algorithm for Wide Beam Space- 
borne SAR Data. 

M. Y. Jin. 31 Mar 93, 4p 


in Science and Technology , Asia-Pacific Isy 


Agency. 
Conference, Volume 2 p 35-38. Sponsored by NASA, 
Washington. 


Signal processing algorithms for a spaceborne SAR 
(Synthetic Aperture Radar) system were based on the 
approximation that the phase history of a point-target 
is a second order polynomial. For a wide beam or a 
spotlight mode spaceborne SAR systems, this as- 
sumption cannot be applied. This report gives the deri- 
vation for the spectrum of a wide beam point-target 
response and describes a processing algorithm based 
on this spectrum. 


415,718 
N94-14214/8/GAR 

(Order as N94-14209/8/GAR, PC wa 4 

) 

Korea Aerospace Research Inst., Taejon (Republic of 
Korea). Dept. of Space Application Technology. 
High Performance Multi-Mode Radar Altimeter for 
Future Spaceborne Application. 
Y. Kim. 31 Mar 93, 6p 
In Science and Ti Agency, Asia-Pacific Isy 
Conference, Volume 2 p 39-44. 


radar altimeter will 
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A04) 
). Dept. of Information Science. 
for / Validation of AVNIR. 
K. Arai. 31 Mar 93, 4p 


In Science and Technology Agency, Asia-Pacific Isy 
Conference, “ton 2p 51-54. 


An overview of the investigation on user requirements 
(inoperations such as disaster prevention; basic re- 
panne eb gph agricultural use, etc.; and in 
is presented for working group activi- 

ties on 12 , concerning a calibration and valida- 
tion management pian in two categories: (1) radiomet- 
and geometric peformances for the Advanced Visi- 

tte and Neer nbered Radiometer (AVNIR) to be car- 


ried onboard the Advanced Earth Observing Satellite 
(ADEOS), and in-flight test site calibration methods for 
the ADEOS. Pre-launch and in-flight calibration accu- 
racies are discussed. 


415,720 
N94-14220/5/GAR 
(Order as N94-14209/8/GAR, PC A17/MF 
A04) 
National Inst. for Environmental Studies, Tsukuba 
(Japan). 
—— of the ILAS Operational Data Processing 
ystem. 
T. Yokota, T. Nakajima, M. Suzuki, S. Mukai, and Y. 
Sasano. 31 Mar 93, 4p 
In Science and Technology Agency, Asia-Pacific Isy 
Conference, Volume 2 p 67-70. 


An overview of operational data processing system 
designed for processing the data obtained by the Im- 
proved Limb Atmospheric Spectrometer (ILAS), which 
is one of the Announcement of Opportunity (AO) sen- 
sors provided by the Japanese Environment Agency 
and scheduled to be launched onboard the Advanced 
Earth Observing Satellite (ADEOS), is presented. The 
measurement region, measurement targets, instru- 
ment specification, data retrieval algorithms, meas- 
ured data, and operationai data processing system for 
ILAS are outlined. Solar occultation geometry, ILAS 
observation latitudes after launch, an overview of 
ILAS, characteristics of ILAS instrument, and ILAS 
operational data processing system are shown. 
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N94-14235/3/GAR 
(Order as N94-14209/8/GAR, PC A17/MF 
A04) 
China Centre for Resources Satellite Data and Appli- 
cation, Beijing. 
Remarkable Achievement of China Satellite Appli- 


cation. 

M. Wu. 31 Mar 93, 4p 

In Science and Technology Agency, Asia-Pacific Isy 
Conference, Volume 2 p 137-140. 


In this report, a brief survey of satellite applications in 
China is presented. It covers the main fields of satellite 
application such as telecommunications, earth-obser- 
vation remote-sensing techniques, meteorological 
forecasting, and microgravity experiments. A list of 29 
launches using home-made satellites and ground 
equipment can be drawn, including six earth-station- 
ary-orbit communications satellites, 13 low-orbit recov- 
erable remote-sensing satellites, two polar-orbit mete- 
orological satellites, and 12 science-and-technological 
test satellites. Multiple purpose and typical examples 
are given showing good social and economic benefits 
attained. In China, since the successful launch of DFH- 
1 dated April 24, 1970, 33 launches have been made 
whereby 33 self-developed satellites, one COMSAT 
(Communications Satellite Corp., CS) Asia-1, one 
AUSSAT (Australian Satellite) (CS (Communication 
Satellite)) and two S & T (Science and Technology) 
test satellites (one for Pakistan, another for Sweden) 
were sent into appropriate orbits. 


415,722 


N94-14248/6/GAR 

(Order as N94-14209/8/GAR, PC — 

) 

Deutsche Versuchsanstalt fuer Luft- und Raumfahrt 
e.V., Oberpfaffenhofen (Germany, F.R.). Inst. fuer 
Flugfunk und Mikrowellen. 
Earth Observation from Low-inclination Orbit as a 
Necessary Compiement to Polar Missions. 
W. Kirchhof, D. Beran, and T. Esdar. 31 Mar 93, 5p 
in Science and Tech Agency, Asia-Pacific Isy 
Conference, Volume 2 p 199-203. 


Earth observation on near-polar orbits provides a cov- 
erage of nearly the complete globe. By using low-incli- 
nation orbits, dominant dynamic processes in the trop- 
ics and subtropics can be monitored with high cover- 
age performance. The effects of orbit inclination, alti- 
tude and sensor field of view on local observation time, 
revisit frequency, and illumination conditions are illus- 
trated. These elements describe the capabilities for 
the measurement of dynamic processes, diurnal 
cycles, seasonal and interannual variations, and for 
the forecast or observation of catastrophic events as a 
necessary complement to polar missions. Time and il- 
lumination dependent measurement needs are listed. 
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N94-14485/4/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
NASA/DOD Aerospace Knowledge Diffusion Re- 
search ioe Paper 34: Users and Uses of DOD 
Technical Reports: A Report from the Field. 

T. E. Pinelli, R. O. eon oa and J. M. Kennedy. 1993, 
23p NAS 1.15:109327, NASA-TM-109327 

Presented at the 1993 Military Librarians Workshop, 
Albuquerque, NM, 15-19 Nov. 1993; Sponsored by 
Phillips Lab. And Special Libraries Association. 


The NASA/DoD Aerospace Knowl Diffusion Re- 
search Project attempts to understand the information 
environment in which U.S. aerospace engineers and 
scientists work, the information-seeking behavior of 
U.S. aerospace engineers and scientists, and the fac- 
tors that influence the use of scientific and technical 
information (STI). Such an understanding could (1) 
lead to the development of practical theory, (2) con- 
tribute to the design and development of aerospace 
information systems, and (3) have practical implica- 
tions for transferring the results of federally funded 
aerospace research and development (R&D) to the 
U.S. aerospace community. This paper presents data 
from two information-seeking behavior studies involv- 
ing U.S. aerospace a and scientists that were 
undertaken as Phase 1 activities of the NASA/DoD 
Aerospace Knowledge Diffusion Research Proj 
Responses from three groups of respondents - D, 
other government, and industry - are presented for two 
sets of selected questions. One set focuses on DoD 
technical reports: their use and importance, reasons 
for non-use, the factors affecting their use, the sources 
used to find out about them and the sources used to 
Jun obtain them, and the quality of DoD techni- 

r 's. The second set focuses on information 
sources ene in problem solving: the use of U.S. gov- 
ernment technical reports in problem solving and the 
information sources used to find out about U.S. gov- 
ernment technical reports. 


415,724 

N94-14486/2/GAR PC A02/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

NASA/DOD Aerospace Knowledge Diffusion Re- 
search Project. Paper 36: Technical Uncertainty as 
a Correlate of tedomnation Use by US industry-Af- 
filiated Aerospace Engineers and Scientists. 

T. E. Pinelli, N. A. Glassman, L. O. Affelder, 4 M. 
Hecht, and J. M. Kennedy. 1994, 10p NAS 
1.15:109328, AIAA PAPER 94-0839, NASA-TM- 
109328 

Proposed for Presentation at the 32ND Aerospace Sci- 
ences Meeting and Exhibit of the American Institute of 
Aeronautics and Astronautics, Reno, Nv, 11 Jan. 1994. 


This paper reports the results of an exploratory study 
that investigated the influence of technical uncertainty 
on the use of information and information sources by 
U.S. industry-affiliated aerospace engineers and scien- 
tists in completing or solving a project, task, or prob- 
lem. Data were collected through a self-administered 
questionnaire. Survey participants were U.S. aero- 
space engineers and scientists whose names ap- 
peared on the Society of Automotive Engineers (SAE) 
mailing list. The results support the findings of previous 
research and the following study assumptions. Infor- 
mation and information-source use differ for projects, 
problems, and tasks with high and low technical uncer- 
tainty. As technical uncertainty increases, information- 
source use changes from internal to external and from 
informal to formal sources. As technical uncertainty in- 
creases, so too does the use of federally funded aero- 
space research and development (R&D). The use of 
formal information sources to learn about federally 
funded aerospace R&D differs for projects, problems, 
and tasks with high and low technical uncertainty. 
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N94-14487/0/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 


A. P. Bishop, and T. E. Pinelli. 1994, 16p NAS 
1.15:109331, AIAA PAPER 94-0841, NASA-TM- 
109331 

Proposed for Presentation at the 32ND Aerospace Sci- 
ences Meeting and Exhibit of the American institute of 
Aeronautics and Astronautics, Reno, Nv, 11 Jan. 1994. 


This paper presents selected results from an empirical 
investigation into the use of computer networks in 
aerospace engineering. Such networks allow aero- 
space engineers to communicate with people and 
access remote resources through electronic mail, file 
transfer, and remote log-in. The study drew its subjects 
from private sector, government and academic organi 
zations in the U.S. aerospace industry. Data presented 
here were gathered in a mail survey, conducted in 
Spring 1993, that was distributed to aerospace engi- 
neers performing a wide variety of jobs. Results from 
the mail survey provide a snapshot of the current use 
of computer networks in the aerospace industry, sug- 

gest factors associated with the use of networks, ‘and 
identify perceived impacts of networks on aerospace 
engineering work and communication. 


415,726 
N94-14488/8/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 


Hampton, VA. Langley ym = 
NASA/DOD Aerospace 


search yy "The impact of lta 
Control on 


ative S of Fuss Russian and US poche Engi- 
neers bh 

R. O. Barclay, T. E. Pinelli, M. Flammia, and J. M. 
Kennedy. 1994, 12p NAS 1.15:109329, AIAA PAPER 
94-0838, NASA-TM-109329 

Proposed for Presentation at the 32ND Aerospace Sci- 
ences Meeting and Exhibit of the American Institute of 
Aeronautics and Astronautics, Reno, Nv, 11 Jan. 1994. 


Until the recent dissolution of the Soviet Union, the 
Communist Party exerted a strict contro! of access to 
and dissemination of scientific and technical informa- 
tion (STI). This article presents models of the Soviet- 
style information society and the Western-style infor- 
mation and discusses the effects of centralized 
governmental control of information on Russian tech- 
nical communication practices. The effects of political 
control on technical communication are then used to 
interpret the results of a survey of Russian and U.S. 
aerospace engineers and scientists concerning the 
time devoted to technical communication, their col- 
laborative writing practices and their attitudes toward 
collaboration, the kinds of technical documents they 
produce and use, and their use of computer technolo- 
gy, and their use of and the importance to them of li- 
braries and technical information centers. The data are 
discussed in terms of tentative conclusions drawn 
from the literature. Finally, we conclude with four ques- 
tions +7 | vernment policy, collaboration, 
and the flow of ST! between Russian and U.S. aero- 
space engineers and scientists. 
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N94-14489/6/GAR PC A03/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
NASA/DOD K Diffusion Re- 
search Project. Paper 38: ier Mediated 
Communication (CMC) and the Communication of 
Technical information in Aerospace. 

D. J. Murphy, and T. E. Pinelli. 1994, 13p NAS 
1.15:109330, AIAA PAPER 94-0840, NASA-TM- 
109330 

Proposed for Presentation at the 32ND Aerospace Sci- 
ences Meeting and Exhibit of the American Institute of 
Aeronautics and Astronautics, Reno, Nv, 11 Jan. 1994. 


This paper discusses the use of computers as a 
medium for communication (CMC) used by aerospace 
engineers and scientists to obtain and/or provide tech- 
nical information related to research and development 
activities. The data were obtained from a questionnaire 
survey that yielded 1006 mail responses. In addition to 
communication media, the research also investigates 
degrees of task uncertainty, environmental complexity, 
and other relevant variables that can affect aerospace 
workers’ information- ing strategies. While findings 
indicate that many individuals report CMC is an impor- 
tant function in their communication patterns, the re- 
search indicates that CMC is used less often and 
deemed less valuable than other more conventional 
media, such as paper documents, group meetings, 
telephone and face-to-face conversations. Fewer than 
one third of the individuals in the survey account for 
nearly eighty percent of the reported CMC use, and 
another twenty percent indicate they do not use the 
medium at all, its availability notwithstanding. These 
preliminary suggest that CMC is not as perva- 
sive a communication medium among aerospace 
workers as the researcher expect a priori. The reasons 
underlying the reported media use are not yet fully 


415,731 


SPACE TECHNOLOGY 
General 


known, and this suggests that continuing research in 
this area may be valuabie. 


415,728 


N94-14618/0/GAR PC A24/MF A04 
Jet Propulsion Lab., Pasadena, CA. 
Proceedings of the Fifth NASA/NSF/DOD Work- 
chop on Aer Control. 
ette, and 


Computational 
K. Man. 15 Feb 93, 554p NAS 
1.26: 194515, JPL-PUBL-93-02, NASA-CR-194515 
Workshop Held in Santa Barbara, Ca; Cosponsored by 
NSF and DOD. 


No abstract available. 
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N94-14622/2/GAR 
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A04 
Jet Propulsion Lab., Pasadena, CA. ai ' 
Reduction a for 


Multi-Flexible oe Re 
A. Y. Lee, and W. S. Tsuha. 15 Feb 93, 21 
In Its Proceedings of the Fifth NASA/NSF/ D Work- 


shop on Aerospace tional Control p 55-75. 
See Also A92-55168. 


Component. Mode Synthese. (CM 
M Synthesi (CMS 
developed Enhanced Projection 
Te ny stodology.calld the 
ind Assembly 


eee oe sea ste tye — 
REduction (COMPARE) method, vawehees the 
tion of CM qunde Geta, euch an tro Winahied Paain 


system 

pace neg eerie ee a te nh ow ong 
duced-order system models. In the second stage, the 
EP&A model reduction method is employed to reduce 
further the order of the system peel pt 
first stage. The effectiveness of the COMPARE meth 
odology has been successfully demonstrated on a 
high-order, finite-element model of the cruise-config- 
ured Galileo spacecraft. 
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N94-14638/8/GAR 
(Order as N94-14618/0/GAR, PC A24/MF 


A04) 
Jet Propulsion Lab., Pasadena, CA. 
Real- Dynamics Simulation of the Cassini 
Dlities and the Spatial Algebra ———— 
A. Jain, and G. K. Man. 15 Feb 93,10p 
In Its Proceedings of the Fifth NASA/NSF/DOD Work- 
shop on Aerospace Computational Control p 297-306. 
ms for 


a eee describes namics Al 
Real- Simulation (DARTS) real-time hardware-in- 


the-loop mics simulator for the National Aeronau- 
tics and ce Administration's Cassini spacecraft. 
The spacecraft model consists of a central flexible 
body with a number of articulated rigid-body append- 
ages. The demanding performance requirements from 
the spacecraft control system require the use of a high 
_— simulator for control system In and testing. 
ARTS algorithm provides a new algorithmic and 
hardware approach to the solution of this hardware-in- 
the-loop simulation problem. It is based upon the effi- 
cient spatial algebra dynamics for flexible multibody 
systems. A parallel and vectorized version of this algo- 
rithm is implemented on a low-cost, multiprocessor 
computer to meet the simulation timing requirements. 
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N94-14639/6/GAR 
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A04) 
PA may tere , Pasadena, CA. 
Simulation of the Cassini 


Dynamic 
DARTS. Part 2: Parallel/Vector- 
pe ner nee Using 
A. Fijany, J. A. Roberts, A. Jain, and G. K. Man. 15 
Feb 93, 20p 
In Its Proceedings of the Fifth NASA/NSF/DOD Work- 
shop on Aerospace Computational Control p 307-326. 
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Part 1 of this paper presented the requirements for the 
real-time simulation of Cassini spacecraft along with 
some discussion of the DARTS algorithm. Here, in Part 
2 we discuss the dev it and implementation of 
parallel/vectorized DARTS algorithm and architecture 
for real-time simulation. Development of the fast algo- 
rithms and architecture for real-time hardware-in-the- 
loop simulation of spacecraft dynamics is motivated by 
the fact that it represents a hard real-time problem, in 


~ the sense that the correctness of the simulation de- 


pends on both the numerical accuracy and the exact 
timing of the computation. For a given model fidelity, 
the computation should be computed within a prede- 
fined time period. Further reduction in computation 
time allows increasing the fidelity of the model (i.e., in- 
clusion of more flexible modes) and the integration 
routine. 
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N94-14646/1/GAR 
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A04) 
National Aeronautics and Space Administration, 
— AL. George C. Marshall Space Flight 
iter. 

Control System Design for Flexible Structures 
Using Data Models. 
R. D. Irwin, W. G. Frazier, J. R. Mitchell, E. A. 
Medina, and A. P. Bukley. 15 Feb 93, 15p 
In JPL, Proceedings of the Fifth NASA/NSF/DOD 
— on Aerospace Computational Control p 


The dynamics and control of flexible aerospace struc- 
tures exercises many of the engineering disciplines. In 
recent years there has been consider: research in 
the developing and tailoring of control system design 
techniques for these structures. This problem involves 
designing a control system for a multi-input, mullti- 
output (MIMO) system that satisfies various perform- 
ance criteria, such as vibration suppression, disturb- 
ance and noise rejection, attitude control and slewing 
control. Considerable progress has been made and 
demonstrated in control system design techniques for 
these structures. The key to designing control systems 
for these structures that meet stringent performance 
requirements is an accurate model. It has become ap- 
parent that theoretically and finite-element generated 
models do not provide the needed accuracy; almost all 
successful demonstrations of control system design 
techniques have involved using test results for fine- 
tuning a model or for extracting a model using system 
ID techniques. This paper describes past and ongoing 
efforts at Ohio University and NASA MSFC to design 
controllers using ‘data models.’ The basic philosophy 
of this approach is to start with a stabilizing controller 
and frequency response data that describes the plant; 
then, iteratively vary the free parameters of the con- 
trolier so that performance measures become closer 
to satisfying design specifications. The frequency re- 
sponse data can be either experimentally derived or 
analytically derived. One ‘design-with-data’ algorithm 
presented in this paper is called the Compensator Im- 
provement Program (CIP). The current CIP designs 
controllers for MIMO systems so that classical gain, 
phase, and attenuation margins are achieved. The 
center-piece of the CIP algorithm is the constraint im- 
provement technique which is used to calculate a pa- 
rameter change vector that guarantees an improve- 
ment in ali unsatisfied, feasible performance metrics 
from iteration to iteration. The paper also presents a 
recently demonstrated CiP- algorithm, called the 
Model and Data Oriented puter-Aided Design 
System (MADCADS), developed for achieving H(sub 
infinity) type design specifications using data models. 
Control system design for the NASA/MSFC Single 
Structure Control Facility are demonstrated for both 
CIP and MADCADS. Advantages of design-with-data 
algorithms over techniques that require analytical plant 
models are also presented. 
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Jet Propulsion Lab., Pasadena, CA. 
Computational Issues in Optimal Tuning and Place- 
ment of Passive Dampers. 
C. C. Chu, and M. H. Milman. 15 Feb 93, 12 
In Its Proceedings of the Fifth NASA/NSF/ Work- 
shop on Aerospace Computational Control p 479-490. 
The effectiveness of viscous elements in introducing 
damping in a structure is a function of several variables 
including their number, their location in the structure, 
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and their physical properties. in this paper, the optimal 
damper placement and tuning problem is posed to op- 
timize these variables. Both discrete and continuous 
optimization problems are formulated and solved cor- 
responding, respectively, to the problems of place- 
ment of passive elements and to the tuning of their 
parameters. The paper particularly emphasizes the 
critical computational issues resulting from the optimi- 
zation formulations. Numerical results involving a light- 
ly damped testbed structure are presented. 


415,734 
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Structural Interaction Testbed: A Model 
for Multiple Flexible Body Verification. 
M. A. Chory, A. L. Cohen, R. A. Manning, M. L. 
Nai , and V. A. Spector. 15 Feb 93, 18p 
In JPL, Proceedings of the Fifth NASA/NSF/DOD 
—— on Aerospace Computational Control p 
-524. 


Conventional end-to-end ground tests for verification 
of control system performance become increasingly 
complicated with the development of large, multiple 
flexible body spacecraft structures. The expense of ac- 
curately reproducing the on-orbit dynamic environment 
and the attendant Oificu iculties in reducing and account- 
ing for = test effects limits the value of these 
tests. TRW has developed a building block approach 
whereby a combination of analysis, simulation, and 
test has replaced end-to-end performance verification 
by ground test. Tests are performed at the component, 
subsystem, and system level on engineering testbeds. 
These tests are aimed at authenticating models to be 
used in end-to-end performance verification simula- 
tions: component and subassembly engineering tests 
and analyses establish models and critical param- 
eters, unit level engineering and acceptance tests 
refine models, and subsystem level tests confirm the 
models’ overall behavior. The Precision Control of 
Agile Spacecraft (PCAS) project has developed a con- 
trol structural interaction testbed with a muitibody flexi- 
ble structure to investigate new methods of precision 
control. This testbed is a model for TRW’s approach to 
verifying control system performance. This approach 
has several advantages: (1) no allocation for test 
measurement errors is required, increasing flight hard- 
ware design allocations; (2) the approach permits 
greater latitude in investigating off-nominal conditions 
and parametric sensitivities; and (3) the simulation ap- 
proach is cost effective, because the investment is in 
understanding the root behavior of the flight hardware 
and not in the ground test equipment and environment. 


415,735 
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Insoluble Coatings for Stirling Engine Heat Pipe 
Condenser Surfaces. 


Final Report. 

P. M. Dussinger. Sep 93, 63p NAS 1.26:191188, 
NASA-CR-191188 

Contracts NAS3-26325, RTOP 324-01-00 


The work done by Thermacore, Inc., Lancaster, Penn- 
sylvania, for the Phase 1, 1992 SBIR National Aero- 
nautics and Space Administration Contract, ‘insoluble 
Coatings for Stirling Engine Heat Pipe Condenser Sur- 
faces’ is described. The work was performed between 
January 1992 and July 1992. Stirling heat engines are 
being developed for electrical power ation use 
on manned and unmanned earth orbital and planetary 
missions. Dish Stirling solar systems and nuclear reac- 
tor Stirling systems are two of the most promising ap- 
plications of the Stirling engine electrical! power gen- 
eration tech . The sources of thermal energy 
used to drive the Stirling engine typically are non-uni- 
form in temperature and heat flux. Liquid metal heat 
pipe receivers are used as thermal transformers and 
isothermalizers to deliver the thermal energy at a uni- 
form high temperature to the heat input section of the 
Stirling engine. The use of a heat pipe receiver greatly 
enhances system efficiency and potential life span. 
One issue that is raised during the design phase of 
heat pipe receivers is the potential solubility corrosion 
of the Stirling engine heat input section by the liquid 
metal working fluid. This Phase 1 effort initiated a pro- 
gram to evaluate and demonstrate coatings, applied to 
nickel based Stirling i C.2 heater head materials, 
that are practically ‘i * in sodium, potassium, 
and Nak. This program initiated a study of nickel alu- 


minide as a coating and developed and demonstrated 
a heat pipe test vehicle that can be used to test candi- 
date materials and coatings. Nickel 200 and nickel alu- 
minide coated Nickel 200 were tested for 1000 hours 
at 800 C at a condensation heat flux of 25 W/sq cm. 
Subsequent analyses of the samples showed no visi- 
bie sign of solubility corrosion of either coated or un- 
coated samples. The analysis technique, photomicro- 
graphs at 200X, has a resolution of better than 2.5 mi- 
crons (.0001 in). The results indicate that the heat pipe 
environment is not directly comparable to liquid metal 
pumped loop data, that nickel aluminide is still a lead- 
ing candidate for solubility corrosion protection, and 
that longer duration tests are required to reach a defin- 
itive conclusion whether coatings are required at all. 
Should further testing be required, the test vehicle and 
analytical tools were developed. 
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Workshop Proceedings: Optical Systems Technol- 
for Space Astrophysics in the 21ST Century, 
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J. A. Ayon. 15 Aug 92, 155p NAS 1.26:194102, JPL- 
PUBL-91-24-V-3, NASA-CR-194102 

Astrotech 21 Series 3: Integrated Technology Planning 
Workshop Held in Pasadena, Ca, 6-8 Mar. 1991. Origj- 
nal Contains Color Illustrations. 


No abstract available. 
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Wavefront Sensing, Control, and Pointing. 
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In JPL, Workshop Proceedings: Optical Systems Tech- 
nology for Space Astrophysics in the 21ST Century, 
Volume 3 p 29-57. 


A majority of future NASA astrophysics missions from 
orbiting interferometers to 16-m telescopes on the 
Moon have, as a common requirement, the need to 
bring light from a large entrance aperture to the focal 
plane in a way that preserves the spatial coherence 
properties of the starlight. Only by preserving the 
phase of the incoming wavefront, can many scientific 
observations be made, observations that range from 
measuring the red shift of quasi-stellar objects (QSO’s) 
to detecting the IR emission of a planet in orbit around 
another star. New technologies for wavefront sensing, 
control, and pointing hold the key to advancing our ob- 
servatories of the future from those already launched 
or currently under development. As the size of the opti- 
cal system increases, either to increase the sensitivity 
or angular resolution of the instrument, traditional tech- 
nologies for maintaining optical wavefront accuracy 
become prohibitively expensive or completely imprac- 
tical. For space-based instruments, the low mass re- 
quirement and the large temperature excursions fur- 
ther challenge existing tech ies. The Hubble 
Space Telescope (HST) is probably the last large 
space telescope to rely on passive means to keep its 
primary optics stable and the optical system aligned. 
One needs only look to the significant developments in 
wavefront sensing, control, and pointing that have oc- 
curred over the past several years to appreciate the 
potential of this technology for transforming the capa- 
bility of future space observatories. Future develop- 
ments in space-borne t will be based in part 
on developments in ground-based systems. Tele- 
scopes with rigid primary mirrors much larger than 5 m 
in diameter are impractical because of gravity loading. 
New technologies are now being intr ed, such as 
active optics, that address the scale problem and that 
allow very large telescopes to be built. One approach 
is a segmented design such as that being pioneered by 
the W.M. Keck telescope now under construction at 
the Mauna Kea Observatory. It consists of 36 hexago- 
nal mirror segments, supported on a framework struc- 
ture, which are positioned by actuators located be- 
tween the structure and the mirrors. The figure of the 
telescope is initialized by making observations of a 

ight star wy Shack Hartmann sensor integrated 

ith a white light interferometer. Then, using sensed 
data from the mirror edges to control these actuators, 
the figure of the mosaic of 36 segments is maintained 
as if it were a rigid primary mirror. Another active optics 
approach is the use of a thin meniscus mirror with ac- 
tuators. This technique was demonstrated on the Eu- 





ropean Southern Observatory’s New Technology Tel- 
escope (NTT) and is planned for use in the Very Large 
Telescope (consists of four 8-m apertures), which is 
now entering the design phase. 


415,738 
N94-14835/0/GAR 

(Order as N94-14830/1/GAR, PC A08/MF 

A02) 

National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 
Materials and Structures. 
T. T. Saito, S. L. Langenbeck, G. Al-Jamily, J. Arnold, 
and T. Barbee. 15 Aug 92, 13p 
in JPL, Workshop Proceedings: Optical Systems Tech- 
nology for Space Astrophysics in the 21ST Century, 
Volume 3 p 85-97. 


Materials and structures technology covers a wide 
range of technical areas. Some of the most pertinent 
issues for the Astrotech 21 missions include dimen- 
sionally stable structural materials, advanced compos- 
ites, dielectric coatings, optical metallic coatings for 
low scattered light applications, low scattered light sur- 
faces, deployable and inflatable structures (including 
optical), support structures in 0-g and 1-g environ- 
ments, cryogenic optics, optical blacks, contamination 
hardened surfaces, radiation hardened glasses and 
crystals, mono-metallic telescopes and instruments, 
and materials characterization. Some specific exam- 
ples include low coefficients of thermal expansion 
(CTE) structures (0.01 ppm/k), lightweight thermally 
stable mirror materials, thermally stable optical assem- 
blies, high reliability/accuracy (1 micron) deployable 
structures, and characterization of nanometer level be- 
havior of materials/structures for interferometry con- 
cepts. Large filled-aperture concepts will require mate- 
rials with CTE’s of 10(exp 9) at 80 K, anti-contamina- 
tion coatings, deployable and erectable structures, 
composite materials with CTE’s less than 0.01 ppm/K 
and thermal hysteresis, 0.001 ppm/K. Gravitational 
detection systems such as LAGOS will require rigid/ 
deployable structures, dimensionally stable compo- 
nents, lightweight materials with low conductivity, and 
high stability optics. The Materials and Structures 
panel addressed these issues and the relevance of the 
Astrotech 21 mission requirements by dividing materi- 
als and structures technology into five categories. 
These categories, the necessary development, and 
applicable mission/program development phasing are 
summarized. For each of these areas, technology as- 
sessments were made and development plans were 
defined. 


415,739 
N94-14836/8/GAR 

(Order as N94-14830/1/GAR, PC A08/MF 

A02) 

National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 
Optical Testing. 
J. Wyant, E. Hochberg, R. Breault, J. Greivenkamp, 
and G. Hunt. 15 Aug 92, 22p 
In JPL, Workshop Proceedings: Opticai Systems Tech- 
nology for Space Astrophysics in the 21ST Century, 
Volume 3 p 99-121. 


Optical testing is one of the most vital elements in the 
process of preparing an optical instrument for launch. 
Without well understood, well controlled, and well doc- 
umented test procedures, current and future mission 
goals will be jeopardized. We should keep in mind that 
the reason we test is to provide an opportunity to catch 
errors, oversights, and problems on the ground, where 
solutions are possible and difficulties can be rectified. 
Consequently, it is necessary to create tractable test 
procedures that truly provide a measure of the per- 
formance of all optical elements and systems under 
conditions which are close to those expected in space. 
Where testing is not feasible, accurate experiments 
are required in order to perfect models that can exactly 
predict the optical performance. As we stretch the 
boundaries of technology to perform more complex 
space and planetary investigations, we must expand 
the technology required to test the optical components 
and systems which we send into space. As we expand 
the observational wavelength ranges, so must we 
expand our range of optical sources and detectors. As 
we increase resolution and sensitivity, our understand- 
ing of optical surfaces to accommodate more yo 
figure and scatter requirements must expand. ly 
with research and development in these areas can we 
hope to achieve success in the ever increasing de- 
mands made on optical testing by the highly sophisti- 


cated missions anticipated over the next two decades. 
Technology assessment and development plan for 
surface figure, surface roughness, alignment, image 
quality, radiometric quantities, and stray light measure- 
ment are presented. 


415,740 
N94-14837/6/GAR 

(Order as N94-14830/1/GAR, PC A08/MF 

A02) 

Arizona Univ., Tucson. 
Optical Systems Integrated Modeling. 
R. R. Shannon, R. A. Laskin, S. Brewer, C. Burrows, 
and H. Epps. 15 Aug 92, 9p 
In JPL, Workshop Proceedings: Optical Systems Tech- 
nology for Space Astrophysics in the 21ST Century, 
Volume 3 p 123-131. 


An integrated modeling capability that provides the 
tools by which entire optical systems and instruments 
can be simulated and optimized is a key technology 
development, applicable to all mission classes, espe- 
cially astrophysics. Many of the future missions require 
optical systems that are physically much larger than 
anything flown before and yet must retain the charac- 
teristic sub-micron diffraction limited wavefront accura- 
cy of their smaller precursors. It is no longer feasible to 
follow the path of ‘cut and test’ development; the 
sheer scale of these systems precludes many of the 
older techniques that rely upon ground evaluation of 
full size engineering units. The ability to accurately 
model (by computer) and optimize the entire flight sys- 
tem’s integrated structural, thermal, and dynamic char- 
acteristics is essential. Two distinct integrated model- 
ing capabilities are required. These are an initial design 
capability and a detailed design and optimization 
system. The content of an initial design package is 
shown. It would be a modular, workstation based code 
which allows preliminary integrated system analysis 
and trade studies to be carried out quickly by a single 
engineer or a small design team. A simple concept for 
a detailed design and optimization system is shown. 
This is a linkage of interface architecture that allows 
efficient interchange of information between existing 
large specialized optical, control, thermal, and structur- 
al design codes. The computing environment would be 
a network of large mainframe machines and its users 
would be project level design teams. More advanced 
concepts for detailed design systems would support 
interaction between modules and automated optimiza- 
tion of the entire system. Technology assessment and 
development plans for integrated package for initial 
design, interface development for detailed optimiza- 
tion, validation, and modeling research are presented. 


415,741 
N94-14838/4/GAR 

(Order as N94-14830/1/GAR, PC A08/MF 

A02) 

National Aeronautics and Space Administration, 
Huntsville, AL. George C. Marshall Space Flight 
Center. 
Advanced Optical Instruments bw 
M. Shao, M. Chrisp, L. Cheng, S. Eng, and T. 
Glavich. 15 Aug 92, 16p 
In JPL, Workshop Proceedings: Optical Systems Tech- 
nology for Space Astrophysics in the 21ST Century, 
Volume 3 p 133-148. 


The science objectives for proposed NASA missions 
for the next decades push the state of the art in sensi- 
tivity and spatial resolution over a wide range of wave- 
lengths, including the x-ray to the submillimeter. While 
some of the proposed missions are larger and more 
sensitive versions of familiar concepts, such as the 
next generation space telescope, others use con- 
cepts, common on the Earth, but new to space, such 
as optical interferometry, in order to provide spatial 
resolutions impossible with other concepts. However, 
despite their architecture, the performance of all of the 
proposed missions depends critically on the back-end 
instruments that process the collected energy to 
produce scientifically interesting outputs. The Ad- 
vanced Optical Instruments Technol panel was 
chartered with defining technology development plans 
that would best improve optical instrument perform- 
ance for future astrophysics missions. At this work- 
shop the optical instrument was defined as the set of 
optical components that reimage the light from the tel- 
escope onto the detectors to provide information 
about the spatial, spectral, and polarization properties 
of the light. This definition was used to distinguish the 
optical instrument technology issues from those asso- 
ciated with the telescope, which were covered by a 
separate panel. The panel identified several areas for 


415,743 


SPACE TECHNOLOGY 
General 


optical component technology development: diffrac- 
tion gratings; tunable filters; interferometric beam com- 
biners; optical materials; and fiber optics. The panel 
also determined that stray light suppression instru- 
ments, such as coronagraphs and nulling interfero- 
meters, were in need of general development to sup- 
port future astrophysics needs. 


415,742 


N94-14841/8/GAR PC A09/MF A03 
Jet Propulsion Lab., Pasadena, CA. 

Improved Approach for Flight Readiness Certifica- 
tion: Probabilistic Models for Flaw Pr 

and Turbine Blade Failure. Volume 1: 

and Applications. 

N. R. Moore, D. H. Ebbeler, L. E. Newlin, S. 
Sutharshana, and M. Creager. 30 Dec 92, 200p NAS 
1.26:194496, JPL-PUBL-92-32-V-1, NASA-CR- 
194496 

Contracts NAS7-918, RTOP 553-02-01 


An improved methodology for quantitatively evaiuating 
failure risk of spaceflight systems to assess flight read- 
iness and identify risk control measures is presented. 
This methodology, called Probabilistic Failure Assess- 
ment (PFA), combines operating experience from tests 
and flights with analytical modeling of failure phenom- 
ena to estimate failure risk. The PFA met! is of 
particular value when information on which to base an 
assessment of failure risk, including test experience 
and knowledge of parameters used in analytical mod- 
eling, is expensive or difficult to acquire. The PFA 
methodology is a prescribed statistical structure in 
which analytical models that characterize failure phe- 
nomena are used conjointly with uncertainties about 
analysis parameters and/or modeling accuracy to esti- 
mate failure probability distributions for specific failure 
modes. These distributions can then be modified, by 
means of statistical procedures of the PFA methodolo- 
gy, to reflect any test or flight experience. State-of-the- 
art analytical models currently employed for designs 
failure prediction, or performance analysis are used in 
this methodology. The rationale for the statistical ap- 
proach taken in the PFA methodology is discussed, 
the PFA methodology is described, and examples of 
its application to structural failure modes are present- 
ed. The engineering models and computer software 
used in fatigue crack growth and fatigue crack initiation 
applications are thoroughly documented. 


415,743 


N94-14842/6/GAR 

Jet Propulsion Lab., Pasadena, CA. 
Improved Approach for Flight Readiness Certifica- 
tion: Probabilistic Models for Flaw Pr tion 
and Turbine Blade Failure. Volume 2: are 
Documentation. 

N. R. Moore, D. H. Ebbeler, L. E. Newlin, S. 
Sutharshana, and M. Creager. 30 Dec 92, 507p NAS 
1.26:194497, JPL-PUBL-92-32-V-2, NASA-CR- 
194497 

Contracts NAS7-918, RTOP 553-02-01 


PC A22/MF A04 


An improved methodology for quantitatively evaluating 
failure risk of spaceflights systems to assess flight 
readiness and identify risk control measures is pre- 
sented. This methodology, called Probabilistic Failure 
Assessment (PFA), combines operating experience 
from tests and flights with analytical modeling of failure 
phenomena to estimate failure risk. The PFA method- 
ology is of particular value when information on which 
to base an assessment of failure risk, including test 
experience and knowledge of parameters used in ana- 
lytical modeling, is expensive or difficult to acquire. 
The PFA methodology is a prescribed statistical struc- 
ture in which analytical models that characterize failure 
phenomena are used conjointly with uncertainties 
about analysis parameters and/or modeling accuracy 
to estimate failure probability distributions for specific 
failure modes. These distributions can then be modi- 
fied, by means of statistical procedures of the PFA 
methodology, to reflect any test or flight experience. 
State-of-the-art analytical models currently employed 
for design, failure prediction, or performance analysis 
are used in this methodology. The rationale for the sta- 
tistical approach taken in PFA methodology is dis- 
cussed, the PFA methodology is described, and exam- 
ples of its application to structural failure modes are 
presented. The engineering models and computer 
software used in fatigue crack growth and fatigue 
crack initiation applications are thoroughly document- 
ed. 
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415,744 
N94-14846/7/GAR PC A03/MF A01 
Federal Aviation Administration, Oklahoma City, OK. 


i American 
ites (1965 and 1940 Editions), AOCHRR pilates (2nd 
dition), Ishihara plates (14-, 16-, 24-, and 38-plate 
tests), Dvorine plates, Richmond plates, Farnsworth 
Lantern, Schoo! of Aviation Medicine Color Threshold 


colors better at night —_ during the day. Recommen- 
dations for i the disposition criteria of some 
Clinical tests, and for discontinuing several obsolete 
tests are discussed. 


415,745 
PC A18/MF A04 
, Paris (France). 
s ESA Symposium on Photon De- 


tectors 

T.D.G ne, and J. J. Hunt. Sd tant oes 92, 415p ESA- 
SP-356, ISBN-9-29-092266-4, ETN-93-93952 
Symposium Held in Noordwijk, Netherlands, 10-12 
Nov. 1992. 


No abstract available. 


415,746 
N94-15034/9/GAR 
(Order as N94-15025/7/GAR, PC A18/MF 


A04) 
Max-Planck-inst. fuer Extraterrestrische Physik, 


com (Germany). 
XMM Pn-CCD Detector System: First Results. 
H. Br: . R. Danner, N. Findeis, D. Hauff, and 
P. Holl. cDec 92, 5p 
Contract BMFT- 50-OX- 90020/XMM-EPIC 
in Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 69-73. 
aes Coupled Device) is a novel type 

developed for fast X-ray i ing and spectros- 
copy for the X-ray Multi Mirror (XMM) satellite mission. 
Each 200 by 64 pixel large pn-CCD unit with a sensitive 
area of 3 by 1 sq cm is a fully depleted detector. With 
he use of the CMOS Ampito and Mulptoxng chp 
(CAMEX64B) it is possible to ccD 
channels i 


X-ray source are ene and discussed. 


415,747 
N94-15035/6/GAR 
(Order as N94-15025/7/GAR, PC A18/MF 
A04) 


AF. Denboggende, and A. C. Brinkman. ‘eDec 92, 
Ct a we Sate a a 
Detectors for Space Instrumentation p 75-80. 

The Reflection 


ction Grating Spectrometer (RGS) on ESA's 
X-ray Multi Mirror mission (XMM) will perform spectros- 
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pe de Back illuminated CCD’s have been fabricat- 
ed with very shallow activated p+ layers (0.06 mi- 
crometers, from spr resistance profiles). X-ray 
measurements, however, indicate that there is a 0.22 
micrometer thick layer with collection less than 
unity. This may be due to a layer of implanted boron 
and associated lattice damage, which is left unan- 
ealed. Anodic etching, ultralow energy implantation, 
and gas immersed laser doping are being studied as 
improvements and alternatives. 


415,748 
N94-15043/0/GAR 
(Order as N94-15025/7/GAR, PC Aree 


) 
Rockwell International Science Center, Anaheim, CA. 
Visible 


Light Photon Counters for Astronomy. 
M. G. Stapelbroek, M. D. Petroff, and R. Bharat. 
cDec 92, 4p 
in Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space instrumentation p 125-128. 


The demonstration of Visible Light Photon Counters 
Cm eee im efficiency of 60% is 
reported. A quantum in excess of 85% 
should be achievable with optimization With such high 
photon detection efficiencies, the VLPC can have 


signed. By inserting these cassettes into an efficient 
eS 5 ae the cassette could be 
cooled down rapidly to operating temperatures to 
evaluate VLPCs for various applications. Operation of 
the cassette and cryostat is described. 


by Region Midi-Pyrenees; Direction des Re- 
cherches, Etudes et Techniques; Cnes; and Cnrs. 
Preliminary results on a developed Blocked Impurity 
Band (BIB) photodetector based on antimony silicon 


415,750 
N94-15048/9/GAR 
(Order as N94-15025/7/GAR, PC A18/MF 


A04) 
London Univ. (Ei . Dept. of Physics. 
Optimisation of Photoconductors for Atmos- 


pheric Spectroscopy. 

A. G. Murray, M. J. Griffin, P. A. R. Ade, J. Leotin, 
ees. Meny. cDec 92, 5p 

in Esa, Proceedings of an Esa Symposium on 
Comatuee ter tenis cmeamaediete e100. Geer. 
sored by Science Research Council. 


The optimization of far infrared photoconductive de- 
tectors for use in balloon-borne or satellite-borne limb 


sounding atmospheric spectrometers was investigat- 
ed. Instruments of this kind find important applications 
in the study of stratospheric chemistry, and the infiu- 
ence of anthropogenic pollutants. The choice of detec- 
tor type for a given spectral region, and the optimiza- 
tion of the operational parameters (temperature, bias 
voltage, readout electronics) to achieve the best de- 
tector performance (detective quantum efficiency, 
speed of response) are considered. Results are pre- 
sented for Ge:Ga, Ge:Sb, Ge:Be, Ge:Zn, bulk photo- 
conductors, and for Si:Sb BIB detectors. 


415,751 


N94-15059/6/GAR 

(Order as N94-15025/7/GAR, PC A18/MF 

A04) 

Max-Planck-Inst. fuer Astronomie, Heidelberg (Germa- 
ny). 
Infrared Detectors and Coolers for Space instru- 
mentation: Summary and Concluding Remarks. 
D. Lemke. cDec 92, 2p 
in Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 219-220. 


Remarks on posters and ora! presentations address- 
ing the application of infrared detectors and coolers as 
space instrumentation are presented. Achievements 
and status in this area are summarized: a comparison 
of the IRAS (infrared Astronomy Satellite) mission with 
the ISO (infrared Space Observatory); transient effects 
in extrinsic photoconductors; block impurity band de- 
tectors; and bolometers. Future developments are dis- 
cussed: coverage of the far IR by even larger arrays; 
cooling of the new generation IR mission by closed 
cycle coolers; and definition of the next mission. The 
progress in iR astronomy is outlined in conciusion. 


415,752 


N94-15060/4/GAR 
(Order as N94-15025/7/GAR, PC A18/MF 
A 


04) 
Delft Electronic Products, Roden (Netherlands). 
— of an Ultra Violet Auroral Imager for 


J. Adema, R. A. King, and R. Wlochowicz. cDec 92, 
4p 

in Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 223-226. 


A long term program for the research of the aurora and 
the interaction of the solar wind plasma with the 
Earth’s magnetic field and atmosphere is discussed. 
The Freja satellite is part of that program. Among sev- 
eral other experiments, the Freja satellite carries two 
UV sensitive cameras which will make images of the 
aurora. The cameras contain special types of UV 
image intensifiers. The satellite was launched on 5 
Oct. a. 992 and first images have already been re- 
ceived. 


415,753 


N94-15063/8/GAR 

(Order as N94-15025/7/GAR, PC A18/MF 

A04) 
Mullard Space Science Lab., Dorking (England). 
——s Incidence Detectors for the SOHO Coro- 
‘ometer. 

ry A. Breeveld, and P. D. Thomas. cDec 92, 5p 
In Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 237-241. 


The Grazing Incidence Spectrometer (GIS) forms part 
of the Coronal Diagnostic Spectrometer (CDS) on 
SOHO (Solar and Heliospheric Observatory). Ultravio- 
let light is focused onto a Rowland circle, where four 
detectors image the spectra of chosen wavelength 
ranges, between 15 and 80 nm. Since the detectors 
are tangential to the circle, the incoming light meets 
the surfaces at grazing incidence. The detector design 
is a microchannel plate ‘z-stack’, backed by a SPAN 

_ position sensitive in one dimension. he detec- 
tors are required to work at a high speed (100,000 
counts/sec) and to have a resolution of better than 47 
micrometers over the 50 mm . The design, con- 
struction and performance testing of the GIS detectors 
and associated electronics are examined in the con- 
text of the resolution and throughout requirements. 
The special requirements needed for a space applica- 
tion and for running an anode at high voltage are de- 





415,7: 
N94-15064/6/GAR 
(Order as N94-15025/7/GAR, PC A18/MF 
A04) 
Wise Observatory, Mitzpe Ramon (israel). 
TAUVEX Experiment. 
~ Brosch, A. Shemi, J. Topaz, and O. Braun. cDec 
2, 5p 
In Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 243-247. 


The TAUVEX (Tel Aviv University UV Explorer) pay- 
load will be launched in 1995 onboard the spectrum X- 
= spacecraft, as part of the SODART (Soviet- 

lanish X-ray Telescope) high energy experiment. It 
consists of three 20 cm diameter coaligned telescopes 
imaging the same 0 deg .9 diameter sky area onto 
photon counting detectors in the 1400 to 2800 A band. 
The expected lifetime of the platform of at least three 
years will permit coverage of approximately 8% of the 
sky with a sensitivity of approximately 21 mag for point 
sources. The entire design of the payload depends 
strongly on the availability of imaging photon counting 
detectors in the desired spectral range. 


415,755 
N94-15065/3/GAR 

(Order as N94-15025/7/GAR, PC A18/MF 

A04) 

Philips Components Ltd., Southampton (England). 
Discrete CMT Infrared Detectors for Space Appli- 
cation, from ISSR to Second Generation Meteosat 
and MIPAS. 
D. E. Chariton, L. G. Moore, and W. |. Mcmillan. 
cDec 92, 6p 
In Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 249-254. 


Design constraints, electronic requirements, and hous- 
ing requirements for space application of CMT detec- 
tors are described. The CMT detector was used in the 
thermal band of the Infrared Spin Scan Radiometer 
(ISSR) flown on the U.S. Synchronous Meteorological 
Satellite in the 1970's. Space application calls for high 
performance, often in low background flux, and with a 
diversity of wavelength. This presents design con- 
straints often more demanding than terrestrial applica- 
tions. However, there is considerable freedom to opti- 
mize temperature of operation. Verification of perform- 
ance requirements calls for both practical demonstra- 
tions and modeling. CMT photodiodes are generally 
best at shorter wavel s, while photoconductive 
detectors are generally better at long wavelengths. 
The diffference in approach and the design trades re- 
quired in detectors for space application are compared 
with terrestrial thermal imaging. This is illustrated by 
consideration of the design trades for the MIPAS (Mi- 
chelson Interferometer for Passive Atmospheric 
Sounding) detectors and preamplifiers. 


415,756 
N94-15066/1/GAR 
(Order as N94-15025/7/GAR, PC A18/MF 


A04) 
London Univ. (England). Dept. of Physics. 
Performance Testing of nium Photo- 
conductors for the ISO Long Wavelength Spec- 
trometer. 
S. E. Church, M. J. Griffin, P. A. R. Ade, M. C. Price, 
and R. J. Emery. cDec 92, 6p 
in Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 255-260. Spon- 
sored in Part by Science Research Council. 


The ISO (Infrared Space Observatory) Long Wave- 
length Spectrometer (LWS) uses an array of ten doped 
germanium photoconductors to cover the wavelength 
range 45 to 200 micrometers. The performance of the 
detectors was characterized, optimized, and calibrat- 
ed, both individually and in the flight instrument. The 
detector test techniques and calibration methods are 
described and results for the spectral response, dark 
current, responsivity, and noise equivalent power are 
presented. The dependence of these parameters on 
operating conditions was explored and optimum 
values established for the flight instrument. Calibration 
of the flight instrument demonstrated that the sensitivi- 
ty of the LWS is within specifications. 


415,757 
N94-15067/9/GAR 
(Order as N94-15025/7/GAR, PC A18/MF 
A04) 


London Univ. (England). Dept. of Physics. 


Non-Linear Effects in Doped-Germanium Photo- 
conductors for the ISO Long Wavelength Spec- 


trometer. 

S. E. Church, M. C. Price, M. J. Griffin, P. A. R. Ade, 
and R. J. Emery. cDec 92, 4p 

In Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 261-264. Spon- 
sored in Part by Science Research Council. 


The !SO (infrared Space Observatory) Long Wave- 
length Spectrometer (LWS) uses an array of ten doped 
Ge photoconductors to cover the wavelength range 45 
to 200 micrometers. Under the low background condi- 
tions appropriate to the LWS, these devices are know 
to exhibit a number of memory effects, such as sponta- 
neous spiking at high signal levels and slow relaxation 
after a step change in illumination. This type of nonlin- 
ear behavior can cause degradation of the excellent 
instantaneous sensitivity of the LWS detectors, and 
other calibration problems. These effects were studied 
and the implications of operation and calibration of the 
LWS are considered. 


415,758 
N94-15069/5/GAR 
(Order as N94-15025/7/GAR, PC A18/MF 
A04) 
Nationa! Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
STIS MAMA Status: Current tector Perform- 


ance. 

A. C. Danks, C. Joseph, R. Bybee, V. Argebright, and 
J. Abraham. cDec 92, 6p 

In Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 269-274. 


The STIS (Space Telescope Imaging Spectrograph) is 
a second generation Hubble instrument scheduled to 
fly in 1997. Through a variety of modes, the instrument 
will provide spectral resolutions from R approximately 
50 in the objective spectroscopy mode to 100,000 in 
the high resolution echelle mode in the wavelength 
region from 115 to 1000 nm. In the UV the instrument 
employs two MAMA (Multimode Anode Microchannel 
plate Arrays) 1024 by 1024 pixel detectors, which pro- 
vide high DQE (Detective Quantum Efficiency), and 
good dynamic range and resolution. The current 
Progress and performance of these detectors are re- 
ported, illustrating that the technology is mature and 
that the performance is very close to flight require- 
ments. 


415,759 
N94-15070/3/GAR 
(Order as N94-15025/7/GAR, PC A18/MF 
A04) 


Mullard Space Science Lab., Dorking (England). 
Adiabatic tisation Refrigerator with a Me- 
chanical Pre-Cooler for Space Applications. 

|. J. Davenport, A. Smith, |. Hepburn, P. A. R. Ade, 
and T. J. Sumner. cDec 92, 5p 

in Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 275-279. Spon- 
sored in Part by Science Research Council. 


An Adiabatic Demagnetization Refrigerator (ADR) suit- 
able for use in space would have applications in the 
fields of mm/submm and x-ray astronomy. Since 
ADR's operate in the absence of gravity without the 
need for highly complex modifications from estab- 
lished laboratory igns, they could offer a consider- 
able advantage over He-3 refrigerators. The concept 
of an ADR backed by a mechanical pre-cooler is evalu- 
ated. Either a second ADR or a recycling Helium bath 
is used between the ADR and the mechanical cooler. 
This has the potential for both high reliability and very 
long operations. A system design which is related to 
the present development status of mechanical coolers 
is presented. The performance of such a system is 
evaluated. The operational parameters addressed in- 
clude: achievable temperature and stability; hold and 
recycle times; and residual magnetic field strength. 


415,760 
N94-15073/7/GAR 

(Order as N94-15025/7/GAR, PC — 

04) 
Battelle-Inst. e.V., Frankfurt am Main (Germany, F.R.). 
Extrinsic Photoconductor Detectors for the Wave- 
D. Engomann, R.Faymonvile, FR. Felten, 
D. nn, R. Faymonville, R. Felten, O. Frenzi, 
. Overhamm. cDec 92, 4p 

in <i Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 289-292. Spon- 
sored by Dir and Estec. 


415,763 


SPACE TECHNOLOGY 
General 


Extrinsic photoconductors are favored detectors for in- 
frared photon detection in astronomical instruments of 
cooled space telescopes which provide low back- 
ground flux conditions. Elementary silicon and germa- 
nium host crystal detectors doped by shallow impuri- 
ties cover the infrared spectral range from 2 to 120 
micrometers, and up to 240 micrometers by applica- 
tion of rs uniaxial stress to germanium. The instru- 
ments ISO (Infrared Space Observatory) are 

equipped with extrinsic photoconductors. The physical 
background and the status of the detector technology 
of the ISO detectors is described. The designs and the 
mounts are given. The measurement method of the 
spectral response used is presented. 


415,761 
N94-15074/5/GAR 
(Order as N94-15025/7/GAR, PC A18/MF 


A04) 
Battelle-inst. e.V., Frankfurt am Main (Germany, F.R.). 
Detector Assemblies of ISOPHOT and the Spec- 
ye ISO-SWS and ISO-LWS. 

oo R. Fayrnonville, R. Felten, O. Frenzli, 

-A Overhamm. cDec 92, 6p 
In Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 293-298. 


The development, qualification, and testing of the de- 
tector assemblies of three instruments for the Europe- 
an satellite Infrared Space Observatory (ISO) are re- 
ported: ISOPHOT (photometer, polarimeter, spectrom- 
eter); SO SWS (Short Wavelength Spectrometer); and 
ISO LWS (Long Wavelength Spectrometer). For each 
instrument three models were developed: engineering 
qualification models, flight models, and flight space 
models. The different assernblies are described and 
the applied radiometric test methods are presented to- 
gether with the performance data. 


415,762 
N94-15076/0/GAR 

(Order as N94-15025/7/GAR, PC A18/MF 

A04) 

Consiglio Nazionale delle Ricerche, Palermo (Italy). Ist. 
di Fisica Cosmica ed Applicazioni dell’ Informatica. 
High Pressure Gas Scintillation Proportional 
Counter for SAX. 
A. Bonura, S. Giarrusso, L. Lombardo, G. Manzo, 
and S. Re. cDec 92, 5p 
In Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 303-307. 


The High Pressure Gas Scintillation Proportional 
Counter (HPGSPC), one of the experiments on board 
the Italian X-ray Astronomy Satellite SAX, is described. 
The experiment has a field of view of about 1 deg, an 
energy bandpass from less than 4 to 120 keV, a dem- 
onstrated energy resolution of about 5 keV at 60 keV 
and an extrapolated resolution (at 60 keV) of less than 
2 keV. This is obtained with an entrance area of 450 sq 
cm and an absorption-pressure of 50 cm.atm. 


415,763 
N94-15077/8/GAR 

(Order as N94-15025/7/GAR, PC A18/MF 

A04) 

London Univ. (England). Dept. of Physics. 
lonising ns a Effects in Doped Ger- 
manium FIR Photoconduct 
M. C. Price, M. J. Griffin, S. EC Church, A. G. Murray, 
and P. A. R. Ade. cDec 92, 4p 
in Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 309-312. 


Bulk Ge:Be and Ge:Ga photoconductive devices with 
a typical crystal size of about 1 mm, are currently the 
most sensitive detectors for FIR satellite instruments 
in the wavelength range 40 to 200 micrometers. Due to 
their high sensitivity and relatively large volume, the 
performance of these detectors is strongly influenced 
by ionizing radiation in space. Individual absorption 
events cause glitches in the data stream which must 
be rejected; and changes in detector dark current, re- 
sponsivity and noise arise due to the accumulated ion- 
izing radiation exposure. It is essential to characterize 
and minimize these effects in order to attain the best 
overall performance of satellite-borne detectors. Radi- 
ation tests in Ge:Be and Ge:Ga (stressed and un- 
stressed) detectors for the ISO (Infrared Space Ob- 
servatory) Long Wavelength Spectrometer (LWS), a 
low background FIR astronomical instrument, and 
SAFIRE ( roscopy of an Atmosphere using Far In- 
frared Emission), a higher background Earth looking 
instrument, were carried out. The effects of ionizing ra- 
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diation on the performance parameters of the different 
detectors types are described and discussed. The ef- 
fectiveness of curing the detectors by bias boosting is 
considered, and the implications of the envi- 
ronment for operation of FIR satellite instruments are 
outlined. 


415,764 
N94-15079/4/GAR 
(Order as N94-15025/7/GAR, PC A18/MF 


A04) 
iniv. (England). Dept. of Physics. 
in Orbit Adiabatic Demagnetization Refrigeration 
for Bolometric and Microcalorimetric Detectors. 

|. D. Hepburn, P. A. R. Ade, |. Davenport, A. Smith, 
and T. J. Sumner. cDec 92, 4p 

in Esa, Veomine of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 317-320. 


The new generation of photon detectors for satellite 
based mm/submm and X-ray astronomical observa- 
tions require cooling to temperatures in the range 60 to 
300 mK. ——— Adiabatic Demagnetization Refrig- 
eration (ADR) is the best proposed technique for pro- 
te ee ee 
it operation. For the 

it is important to realize 

long operational times at base temperature with short 
recycle times. These criteria are dependent on several 
parameters; the required operating temperature, the 


of salt 

. For space 

application these parameters are restricted by the limi- 

tations imposed on the physical size, the mass, the 

available electrical power and the cooling power avail- 

able. The design considerations required in order to 

match these parameters are described and test data 
from a working laboratory system is presented. 


415,765 
N94-15080/2/GAR 

(Order as N94-15025/7/GAR, PC A1e/Me 

) 


Leicester Univ. (England). X Ray Astronomy Group. 

ee Se es oon eee oe & ay 
on 2 

A. D. Holland, M. J. L. Turner, A. A. Wells, and D. J. 

Burt. cDec 92, 4p 

In Esa, Proceedings of an Esa Symposium on Photon 

Detectors for Space Instrumentation p 321-324. Spon- 

sored by Science Research Council. 


Coe Charge Comes Detect ware chosen ao Ge 

X-ray i spectrometers on ESA’s cornerstone 
mission M (X-ray Tae & EB Multi Mirror). The 
CCD's being developed for the nondispersive —— 
spectrometer (EPIC), operating in the 0.1 to 15 keV 
band and which require quantum efficiency with 
Fano limited energy r are described. The 
CCD’s are manufactured on bulk silicon with resistivity 
greater than 8000 Omega cm. This produces a deple- 
tion depth appr 90 micrometers which yields 
good X-ray oscopy with high efficiency (90 per- 
cent at 6.4 keV). The developments described are suf- 
ficient to satisfy the high energy requirements of the 
EPIC imaging spectrometer. 


415,766 
N94-15081/0/GAR 
(Order as N94-15025/7/GAR, PC A18/MF 


A04) 
Bergen Univ. (Norway). Dept. of Physics. 
New Detector Concept for Energetic Auroral X ray 


iny the high energy range (about 10 to 
tion crystals provide sufficient stop- 
X-ray energies. A scintillation 
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first e 

EDPMT can be made position iti 
gether with a scintillating plate as a rugged 
X-ray camera are presented. 


415,767 
N94-15082/8/GAR 
(Order as N94-15025/7/GAR, PC A18/MF 


— fuer Astronomie, Heidelberg (Germa- 
ny). 
of Detectors and Calibration of 
the Experiment. 
roezinger, S. Kirches, D. Lemke, J. Schubert, 
and B. Schulz. cDec 92, 5p 


In Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 329-333 


The test facilities, test strat 
sults of the calibration of | 


oA piel yah 


(Order as N94-15025/7/GAR, PC — 
) 
Space Research Organization Netherlands, Gronin- 
Characteristics of the ISO Short Wavelength Spec- 
trometer Detectors. | 
Adages | , Oe. Senaeme, © A. 


cDec 92, 6p 
My aay bt an Esa Symposium on Photon 


Detectors for Space Instrumentation p 339-344. 
The ISO (Infrared Space Observ 


(Order as N94-15025/7/GAR, PC — 
) 


National ical Lab., Teddington (England). 
Abectate  hedlomeuite Measurements in Space: 
ARMS. 

J. E. Martin, and N. P. Fox. cDec 92, 4p 


In Esa, Pr of an ee iconiman Pabten 
Detectors for Space Instrumentation p 345-348. 


415,770 


N94-15086/9/GAR 
(Order as N94-15025/7/GAR, PC A18/MF 


A04) 
Mullard Space Science Lab., Dorking (England). 

Data Processing System for it Spectrometer. 
A. J. Mccaiden. cDec 92, 4p 

In Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 349-352. Spon- 
sored by Science Research Council. 


An outline of the Grazing Incidence detector Spec- 
trometer (GIS) for the Soho (Solar and Heliospheric 
Laboratory) Coronal Diagnostic Spectrometer (CDS) is 
presented and the design of the transputer based data 
processor and control system, is described. The GIS 
uses four detector heads each having a microchannel 
plate EUV sensor with one dimensional progressive 

readout. They are arranged around Row- 
land circle of a mages ay cover four separate wave- 
length ranges over 150 to 800 A. The sensor informa- 
tion is decoded to provide 2048 positions for each de- 
tector head which map directly as wavelength. The sci- 
ence information processing and the command and 
housekeeping system is described, including an appre- 
ciation of the important tradeoffs necessary for a prac- 
tical design for space applications. 


415,771 


N94-15088/5/GAR 
(Order as N94-15025/7/GAR, PC A18/MF 


A04) 
Rutherford jleton Lab., Chilton (England). 
Laboratory lormance of the Short Wavelength 
Instrument for the — Scanning Radiom- 
eter ATSR-2 (Initial ). 
P. D. Read, D. Field, A. L. Hardie, K. A. Lidiard, and 
J. E. ‘aw. cDec 92, 4p 
In Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 357-360. 


ATSR-2 is a follow up instrument to ATSR due to be 
launched in 1994 as part of the ERS-2 payload, and 
the unit level testing is proceeding as the instrument 
nears completion. In addition to the identical four 
channel sea surface temperature measuring radiome- 
ter, used on ATSR, there is an additional three channel 
short wavelength (visible) radiometer, for land and 

ition sensing using selected wavelengths of 555, 
659 and 865 nm. The arrangement of the instrument is 
shown and some performance data from the visible ra- 
diometer currently under test is given. 


415,772 
N94-15091/9/GAR 
(Order as N94-15025/7/GAR, PC 4 
) 
Societe Anonyme de Telecommunications, Paris 
oa. Div. Astronomique et Defense. 
R Detectors and Subsystems for Space Applica- 


Royer, D. Lorans, B. Flaux, and R. Picault. cDec 

, 4p 

In Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 369-372. 


A review of IR detection modules for space application 
with an emphasis on three new programs is presented. 
The first two belong to the ‘ometry ication 
and the third to lidar tec . The first pr 

called Omega consists of arrays of detectors for Mars 
‘94 spacecraft to be implemented in the Meudon Ob- 
— (France) IR spectrometer, named Omega, 
with the purpose to observe mineralogy, water, ice and 
atmosphere in the IR spectrum. The flight models, 
ee 
a IR dete e under it. The second consists 


ectors for the IASI (Improved Atmospheric 
Infrared) instrument of which the aim is: !R 
Geutain of cate te artes on am. The 
(Pe higtar long wavelength IR plateconteates with 
LPE e material was studied. The last applica- 
tion is HF heterodyne detectors for lidar application 
(wind speed measurement projects). The instruments 
are laser wind sounder (wind speed lidar) and the pur- 
pose is the global change from tropics atmosphere in 
case of a satellite (or airborne) onboard instrument. A 
for heteorodyne detector includi: i 
(100 kHz) CO2 laser at lambda = 
crometers and a yn gh photovoltaic detector T = 
140 K fc = 1000 MHz, is under development. These 
two last instruments are candidates as payload to be 
integrated into the ESA polar platforms. 





415,773 
N94-15092/7/GAR 
(Order as N94-15025/7/GAR, PC A18/MF 


A04) 
Fraunhofer Inst. fuer Physikalische Messtechnik, Frei- 
burg (Germany). 
Infrared Detector Annealing and Calibration with 
IR-Laser Diodes. 
U. Schiess!, M. Tacke, and D. Lemke. cDec 92, 5p 
Contract BMFT-511/DARA-01-RS-89376 
In Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 373-377. 


High sensitivity infrared detectors made from extrinsic 
semiconductors are of considerable i ince for 4 
tronomical missions on satellites in Earth orbit. Hi 
energy radiation changes their sensitivity and their ca 4 
bration. The photoconductors therefore necessitate 
onboard annealing and frequent recalibrations. Mid in- 
frared diode lasers with low power dissipation are used 
for both applications, annealing with the stimulated, 
oH recalibration with the spontaneous emission 
m L 


415,774 
N94-15094/3/GAR 
(Order as N94-15025/7/GAR, PC soe 


Mullard Space Science Lab., Dorking (England). 
Performance of the Position-Sensitive 

al Counters of the Yohkoh Bragg Crystal Spec- 
trometer. 

M. W. Trow. cDec 92, 5p 

In Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 383-387. Spon- 
sored by Science Research Council. 


The position sensitive proportional counter used in the 
Bragg Crystal Spectrometer (BCS) on the Yohkoh 
spacecraft (formerly known as Solar-A) is described. 
The BCS provides time resolved spectra of solar flares 
in soft X-rays (2.4 to 7.0 keV) with improved 

over previous studies. This sealed detector, filled 

a Xe-Ar-CO2 gas mixture, uses thin (15 vo aa 
anodes, and a backgammon cathode board to provide 
one dimensional imaging along the dispersion axis of 
the spectrometer. The performance and calibration 
procedures for the detectors are discussed, and the 
use of the calibrations in interpreting BCS data is illus- 
trated. 


415,775 
N94-15097/6/GAR 
(Order as N94-15025/7/GAR, PC — 


) 
Technisch Physische Dienst TNO-TH, Delft (Nether- 
lands). 


Assessment o meager: tepeg Aes 
pr cae at Imaging from a Fast Spin- 


Spacecraft. 
P Verhoott and P. Gondoin. cDec 92, 4p 
Contract ESA-9180/90/NL/PR 
In Esa, Proceedings of an Esa Symposium on Photon 
Detectors for Space Instrumentation p 397-400. Spon- 
sored in Part by Netherlands Agency for Aerospace 
Programs. 


A simulation setup, radiometrically representative of 
Earth observation condition from a geosynchronous 
spinning spacecraft, was built. This simulation set up is 
used to verify the performance of a commercially 
matrix CCD (Charge ting 
in Time Delay and Integration (TDI) mode. The results 
from a measurement program using representative 
scene illumination and image speed conditions are de- 
scribed. The measurement results obtained with CCD 


tained in a conventional staring 

ation. In addition, the results of the performed 
measurements were compared with results obtained 
from a simulation model. 


415,776 
N94-15102/4/GAR 
(Order as N94-15025/7/GAR, PC a 


) 
National Aeronautics and Space Administration, 
Washington, DC. 
NASA's Ultraviolet ate a a Branch: Present 
and Future Detector 
B. Y. Welsh. cDec 92, 5p 
In Esa, Proceedings of an Esa Symposium on 
Detectors for Space Instrumentation p 417-421. 


The various concepts in ultraviolet detector technolo- 
gy currently being funded by NASA's Astrophysics Di- 


vision to carry out observations in the 100 to 3000 A 
region are reviewed. In order to match the science ob- 
jectives of future space missions with new observa- 
tional techniques, critical detector tech needs in 
the ultraviolet regime have been identi The at- 
tempt by NASA’s Astr: Division Advanced Pro- 
grams Branch to formulate an integrated detector 
technology plan as part of the ongoing ‘Astrotech 21’ 
fe ape in order to provide the technology base for 
4 astrophysics missions of the 21st century is de- 


415,777 
N94-15118/0/GAR PC A14/MF A03 
National Aeronautics and hy ae: 
Cleveland, OH. Lewis phe sath atin 
Final Report. re 

i} 
S. K. Bhatta a, C. Olsen, R. Cooper, R. B 
Matthews, and C. Walter. 93, 314p NAS 
1.15:105706, E-8100, NASA-TM-105706 
Contract RTOP 593-71-00 


This report was prepared by members of the Fuels, 
Materials and Related Technologies Panel, with assist- 
ance from a number of industry observers as well as 
Schovetery colengess of te pe grt pean te, It r 4 
~ t ed by pd ae h uae ‘DOE. 
was no’ oa ‘ough review 
N SA or DoD, wane opinions expressed should not 
be construed to represent the official position of these 
organizations, individually or jointly. Topics addressed 
include: requirement for fuels and materials develop- 
ment for nuclear thermal propulsion (NTP) and nuclear 
electric propulsion (NEP); overview of proposed con- 
cepts; fuels technology development pian; materials 
t development plan; other reactor technolo- 
gy development; and fuels and materials requirements 
or advanced propulsion concepts. 


415,778 


N94-15482/0/GAR PC A05/MF A02 


'y Report. 
G. Dochat. Sep 93, 98p NAS 1.26:187086, NASA- 
CR-187086 
Contracts NAS3-23883, RTOP 590-13-11 


Mechanical Technology | ated (MTI) performed 
acceptance testing on the ice Power Research 
Engine (SPRE), which demonstrated satisfactory 
ation and sufficient reliability for delivery to N SA 
Lewis Research Center. The unit yoy 13.5 kw 
PV power with an efficiency 2 percent versus 
Gueign poals of 28.8 KW PY mower and efficioncy of 28 
percent. Maximum electric power was only 8 kWe due 
to lower alternator efficiency. One of the major short- 
comings of the SPRE was linear alternator efficiency, 
which was only 70 percent compared to a design value 
of 90 percent. It was determined from static tests that 
the major cause for the efficiency shortfall was the lo- 
cation of the structure surrounding the linear 
alternator. Testing of an alternator configuration with- 
out a magnetic structure on a linear dyna- 
mometer confirmed earlier static test results. Linear al- 
ternator i improved from 70 percent to over 
90 percent. T: of the MT! SPRE was also per- 
formed with hydr mic bearings and achieved full- 
stroke, stable operation. This testing indicated that hy- 
may be useful in free piston Stir- 
ling engines. An important factor in achieving stable 
operation at design stroke was isolating a portion of 
the bearing from the engine pressure variations. 
In addition, the it pipe heater head in indicates 
that integration of a Stirling engine with a heat source 
can be performed via heat pipes. This design provides 
a — against which alternative designs can be 
measur 


415,779 

N94-15552/0/GAR PC A99/MF A06 
National Aeronautics and Administration, 
Greenbelt, MD. Goddard Space Flight Center. 

Eighth International Workshop on Laser Ranging 


Instrumentation. 

J. J. . Jun 93, 741p NAS 1.55:3214, REPT- 
93B00079, NASA-CP-3214 

Workshop Held in Annapolis, MD, 18-22 May 1992. 


No abstract available. 
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National Aeronautics and ice Administration, 
Greenbelt, MD. Goddard Space Flight Center. 

Laser Tracking for Vertical Control. 

P. Dunn, M. Torrence, E. Pavlis, R. Kolenkiewicz, 
and D. Smith. Jun 93, 18p 

In Its Eighth International Workshop on Laser Ranging 
Instrumentation 18 p. 


The Global Laser Tracking Network has provided 
LAGEOS ranging data of high accuracy since the first 
MERIT campaign in late 1983 and we can now resolve 
centimeter-level three dimensional positions of partici 
pating observatories at monthly intervals. In this analy- 
sis, the station height estimates have been considered 
separately from the horizontal components, and can 
be determined by the strongest stations with a formal 
standard error of 2 mm using eight years of continuous 
observations. The rate of change in the vertical can be 
resolved to a few mm/year, which is at the expected 
level of several geophysical effects. In comparing the 
behavior of the stations to that predicted by recent 
models of post-glacial rebound, we find no correlation 
in this very small effect. Particular attention must be 
applied to data and survey quality control when meas- 
uring the vertical component, and the survey observa- 
tions are critical components of the mic re- 
sults. Seasonal patterns are observed in the heights of 
most stations, and the possibility of secular motion at 
the level of several millimeters per year cannot be ex- 
cluded. Any such motion must be considered in the 
interpretation of horizontal inter-site measurements, 
and can help to identify mechanisms which can cause 
variations which occur linearly with time, seasonally, or 
abruptly. 


415,781 


N94-15557/9/GAR 

(Order as N94-15552/0/GAR, PC — 

06) 

Royal Greenwich Observatory, Cambridge (England). 
Satellite Signatures in SLR Observations. 
G. M. Appleby. Jun 93, 14p 
In NASA. Goddard Space 4 ht Center, Eighth Inter- 
national Workshop on Laser Ranging Instrumentation 
14p. 


We examine the evidence for the detection of satellite- 
dependent signatures in the laser range observations 
obtained by the UK single-photon Satellite Laser 
Ranging (SLR) System. Models of the expected obser- 
vation distributions from Ajisai and Lageos are devel- 
oped from the published satellite — functions and 
from the characteristics of the SLR System and com- 
pared with the observations. The effects of varying 
return strengths are discussed using the models and 
by experimental observations of Ajisai, during which a 
of return levels from single to multiple photons is 
achieved. The implications of these results for system- 
dependent center for mass corrections are discussed. 


415,782 


N94-15558/7/GAR 

(Order as N94-15552/0/GAR, PC oer 4 
Institut fuer Weltraumforschung, Graz (Austria). 
Work at Graz on Satellite Signatures. 
G. Kirchner, and F. Koidl. Jun 93, 8p 
In NASA. Goddard Space ty Center, Eighth Inter- 
national Workshop on Laser Ranging Instrumentation 
8p. 


The size and shape of the satellites retroreflector 
arrays have a major impact on the distribution and 
scatter of the return signal; this can be seen clearly 
when reaching sub-cm ranging accuracies and when 
using Single-Photon Detectors with single- or multi- 
photon returns; for other receiver systems (using 
MCP’s), it should be checked also. As a consequence, 
the nec center-of-mass correction for some sat- 
ellites will differ, depending on the receiver systems. 
While this effect is not yet visible on small satellites or 
small retro-reflector arrays (like STARLETTE, ERS1), it 
can be in the order of centimeters on AJISAI or 
ETALON. 


415,783 


N94-15559/5/GAR 
(Order as N94-15552/0/GAR, PC — 
06) 
Hughes STX Corp., Lanham, MD. 
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Precision of Today's Satellite Laser Ranging Sys- 
tems. 


P. J. Dunn, M. H. Torrence, V. S. Hussen, and M. R. 
Peariman. Jun 93, 11p 

In NASA. Goddard pase Fili 
national Workshop on Laser 
11p. 


Recent improvements in the accuracy of modern sat- 
ellite laser ranging (SLR) systems are str by 
the new capability of many instruments to track an in- 
creasing number of geodetic satellite targets without 

nt scheduling conflict. This will allow the re- 
finement of some sical parameters, such as 
solid Earth tidal effects and GM, and the improved 
temporal resolution of others, such as Earth orienta- 
tion and station position. Better time resolution for the 
locations of fixed observatories wiil aliow us to monitor 
more subtle motions at the stations, and transportable 
systems will be able to provide indicators of long term 
trends with shorter occupations. If we are to take ad- 
vantage of these improvements, care must be taken to 
preserve the essential accuracy of an increasing 
volume of range observations at each stage of the 
data reduction process. 


it Center, Eighth Inter- 
anging Instrumentation 


415,784 
N94-15560/3/GAR 
(Order as N94-15552/0/GAR, PC A99/MF 
A06) 
Royal Greenwich Observatory, Cambridge (England). 
SLR Data Screening; Location of Peak of Data Dis- 


A. T. Sinclair. Jun 93, 10p 

In NASA. Goddard Space 7 it Center, Eighth inter- 
national Workshop on Laser Ranging Instrumentation 
10 p. 


At the 5th Laser Ranging Instrumentation Workshop 
held at Herstmonceux in 1984, consideration was 
given to the formation of on-site normal points by laser 
Stations, and an algorithm was formulated. The algo- 
rithm included a recommendation that an iterated 3.0 x 
rms rejection criterion should be used to screen the 
data, and that arithmetic means should be formed 
within the normal point bins of the retained data. From 
Sept. 1990 onwards, this algorithm and screening cri- 
terion have been brought into effect by various laser 
Stations for forming on-site normal points, and small 
variants of the algorithm are used by most analysis 
centers for forming normal points from full-rate data, 
although the data screening criterion t use ranges 
from about 2.5 to 3.0 x rms. At the TG Satellite 
Laser Ranging (SLR) Subcommission, a working group 
was set up in Mar. 1991 to review the recommended 
screening procedure. This paper has been influenced 
by the discussions of this working group, although the 
views expressed are primarily those of this author. The 
main thrust of this paper is that, particularly for single 
photon systems, a more important issue than data 
screening is the determination of the peak of a data 
distribution and hence, the determination of the bias of 
the peak from the mean. Several methods of determin- 
ing the peak are discussed. 


415,785 
N94-15562/9/GAR 

(Order as N94-15552/0/GAR, PC A99/MF 

A06) 

SATCOP M Software Package. 
S. Bucey. Jun 93, 13p 
In NASA. Goddard xcs = - it Center, Eighth Inter- 
— Workshop on Laser Ranging instrumentation 
13p 


As the CDSLR Network grows into the 1990's, it is un- 
dergoing many changes in both its capabilities and re- 
quirements. On the one hand, grea’ — has been 
made in terms of increasing the SLR systems’ per- 
formance. Upgrades to the onsite computer and im- 
proved laser ranging hardware have greatly increased 
the number of satellite passes which can be acquired 
during an operating shift by reducing the amount of 
time needed for operations other than actual ranging. 
On the other hand, more requirements have been 
placed on the systems. Many more satellites have 
become available, with more scheduled for launch, 
thus, increasing the likelihood of simultaneous satellite 
visibility. In addition, the possible scenarios required 
for ranging these many satellites are changing fre- 
quentiy, with conflicting priorities and needs. It became 
apparent that some tools needed to be developed to 
assist the planners in determining Network ranging pri- 
orities. Such tools have been developed at Bendix 
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Bendix Field ten my oe Corp., Seabrook, MD. 
ission Planning 


under the direction of NASA’s Dynamics of the Solid 
Earth Project (DOSE) for both long range planning and 
routine operations to maximize the amount of data col- 
lected. This paper reviews some of these tools and de- 
scribe their uses. 
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N94-15564/5/GAR 
(Order as N94-15552/0/GAR, PC A99/MF 
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) 
Czech Technical Univ., Prague. Faculty of Nuclear Sci- 
ence and Physical Engineering 
Alternative Wavelengths for Laser Ranging. 
K. Hamal. Jun 93, 2 
in NASA. Goddard ice Fig nt Center, Eighth Inter- 
—- Workshop on Loser anging Instrumentation 

p 


The following are considered to be necessary to ac- 
complish multicolor laser ranging: the nature of the at- 
mospheric dispersion and absorption, the satellite/ 
lunar/ground retro-array characteristics, and ground/ 
satellite ranging machine performance. The energy 
balance and jitter budget have to be considered as 
well. It is concluded that the existing satellite/laser re- 
troreflectors seem i ite for future experiments. 
The Raman Stokes/Anti-Stokes (0.68/0.43 micron) 
plus solid state detector appear to be promising instru- 
mentation that satisfy the ground/satellite and satel- 
lite/ground ranging machine requirements on the pre- 
cision, compactness, and data processing. 


415,787 


N94-15568/6/GAR 
(Order as N94-15552/0/GAR, PC A99/MF 


A06) 
Bendix Field Engineering Corp., Seabrook, MD. 
Pri Results from the Portable Standard 
Satellite Ranging intercomparison with 
MOBLAS-7 


M. Selden, T. K. Varghese, M. Heinick, and T. 

Oldham. Jun 93, 8p 

In NASA. Goddard Space “ ht Center, Eighth Inter- 

[ean Workshop on Laser Ranging Instrumentation 
p. 


Conventional Satellite Laser Ranging (SLR) instru- 
mentation has been configured and successfully used 
to provide high-accuracy laboratory measurements on 
the LAGEOS-2 and TOPEX cube-corner arrays. The 
instrumentation, referred to as the Portable Standard, 
has also been used for field measurements of satellite 
ranges in tandem with MOBLAS-7. Preliminary results 
of the SLR measurements ee that improved 
range accuracy can be achieved using this system. 
Results are discussed. 


415,788 


N94-15570/2/GAR 

(Order as N94-15552/0/GAR, PC A99/MF 

A06) 

Politecnico di Milano (Italy). 
Tracking of SPADS for Laser 
F. Zappa, G. Ripamonti, A. Lacaita, S. Cova, ai 
Samori. Jun 93, 6p 
In NASA. Goddard Space — Center, Eighth Inter- 
national Workshop on Laser Instrumentation 
6 p. Sponsored in Part by Italian Agency; Cnr; 
and Italian Ministry of University and Research. 


The spatial sensitivity of Single-Photon Avalanche 
Diodes (SPADs) can be exploited in laser ranging 
measurements to finely tune the laser spot in the 
center of the detector sensitive area. We report the 
performance of a SPAD with 100 micron diameter. It 
features a time resolution better than 80 ps rms when 
operated 4V above V(b) at minus 30 C, and a spatial 
sensitivity better than 20 microns to radial displace- 
ments of the laser spot. New SPAD structures with 
auxiliary delay detectors are pr . These im- 
proved devices could allow a two dimensional sensitiv- 
ity, that could be employed for the design of pointing 
servos. 


415,789 
N94-15574/4/GAR 
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A06) 
Czech Technical Univ., Prague. Faculty of Nuclear Sci- 
ence and Physical Engineering. 


First Satellite Laser Echoes Recorded on the 
Streak Camera. 

K. Hamal, |. Prochazka, G. Kirchner, and F. Koidl. 
Jun 93, 7p 

In NASA. “Goddard Space ~— it Center, Eighth Inter- 
national Workshop on Laser Ranging Instrumentation 


7p. 


The application of the streak camera with the circular 
sweep for the satellite laser ranging is described. The 
Modular Streak Camera system employing the circular 
sweep option was integrated into the conventional 
Satellite Laser System. The experimental satellite 
tracking and ranging has been performed. The first 
— laser echo streak camera records are present- 


415,790 
N94-15575/1/GAR 
(Order as N94-15552/0/GAR, PC A99/MF 
A06) 
Institut fuer Angewandte Geodaesie, Koetzing (Ger- 
many). Fundamentaistation Wettzell der Forschungs- 
gruppe Satellitengeodaesie. 
and Results of the 1991 MTLRS-1 
Ly Campaign. 
, and H. Hauck. Jun 93, 8p 
in NASA. Goddard Space “— it Center, Eighth Inter- 
— Workshop on Laser Ranging Instrumentation 
p. 


The year 1991 was a special year for the mobile laser 
ranging systems. Due to the scheduled upgrades of 
the Modular Transportable Laser Ranging Systems, 
MTLRS1 and MTLRS2, neither a WEGENER MEDLAS 
nor a Crustal Dynamics Project campaign was carried 
out in 1991. After the successful upgrade of MTLRS1 
in the first half of 1991 the system departed from Wett- 
zell in August to make measurements at two sites in 
the USSR. In Riga/Latvia, we operated close to the 
fixed SLR system. In Simeiz/Ucrainea, the place for 
MTLRS1 pad was choosen to collocate the two fixed 
SLR stations in Simeiz (300 m distance to MTLRS1) 
and Kazivelli (about 3 km distance). 


415,791 
N94-15576/9/GAR 
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A06) 
Main Astronomical Observatory, Kiev (Ukraine). 
ETALON-1,-2 Center of Mass Correction and Array 
Reflectivity. 
N. T. Mironov, A. |. Emetz, A. N. Zaharov, and V. E. 
Tchebotarev. Jun 93, 24p 
In NASA. Goddard sore + t Center, Eighth Inter- 
— Workshop on Laser Ranging Instrumentation 

4p 


Center of mass correction to be applied to measured 
ranges to the ETALON 1 and 2 satellites is considered. 
Numerical values of the correction and reflectivity from 
the retroreflector array are computed. The variations 
S these values with satellite orientation are investigat- 


415,792 
N94-15577/7/GAR 
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National Aeronautics and ice Administration, 
Greenbelt, MD. Goddard ice Flight Center. 
Test Results from LAGEOS-2 Optical Characteriza- 
tion Using Pulsed Lasers. 
T. K. Varghese, M. Selden, T. Oldham, C. Clarke, 
and T. Z ki. Jun 93, 14p 
In its Eighth International Workshop on Laser Ranging 
Instrumentation 14 p. 


The Laser Geodynamic Satellite-2 (LAGEOS-2) has 
undergone extensive optical testing at NASA Goddard 
Space Flight Center during 1989. The techniques in- 
cluded measuring the far field diffraction pattern using 
cw and pulsed lasers. In the pulsed measurement 
technique, response of the satellite was studied by 
measuring the far-field diffraction pattern (FFDP) as a 
function of pulsewidth, wavelength, polarization, posi- 
tion in the FFDP, detector/processing techniques, and 
satellite orientation. The of the pulsed laser 
testing was two-fold: (1) to characterize the satellite 
optical response with the detector and si process- 
ing electronics currently used in most SLR stations 
using the portable laser ranging standard, and (2) to 
characterize the satellite response for various condi- 
tions using the highest bandwidth optical detector 





(streak camera) available for the next generation of 
satellite laser ranging (SLR) technology. The portable 
ranging standard employed multiple measurement de- 
vices and an optical calibration scheme to eliminate 
range-dependent and amplitude-dependent systemat- 
ics. These precautions were taken to eliminate/mini- 
mize instrumental errors and provide maximum accu- 
racy. For LAGEOS orbit (6000 Km), ground stations 
are located 34 to 38 Mu radians off the axis of the 
return signal from the satellite; therefore, an optical 
mask was used to restrict the field of view (FOV) of 
detection to this annular region of the FFDP. The two 
measurement techniques were implemented using an 
aperture sharing scheme and complemented each 
other by providing mutual verification. 


415,793 
N94-15578/5/GAR 
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A06) 
Bendix Field Dpeeetne Con. Seabrook, MD. 
Analysis of TOPEX Laser Retroreflector Array 
Characteristics. 

T. K. Varghese. Jun 93, 12p 

In NASA. Goddard Space Pigh it Center, Eighth Inter- 
national Workshop on Laser Ranging Instrumentation 
12 p. 


The joint U.S./French TOPEX/POSEIDON mission 
was successfully launched on August 10, 1992 for the 
study of ocean height variation using microwave altim- 
etry. Accurate determination of the satellite orbit is 
paramount to the determination of the above phe- 
nomenon. To accomplish this, using laser ranging, the 
satellite is equipped with a laser retroreflector array 
(LRA) around the altimeter antennae. The goal of laser 
ranging is to obtain precision orbits with a radial accu- 
racy of 13 cm to the center of mass of the satellite. 
This requires the laser range correction to the LRA ref- 
erence be known at the sub-cm level and is quite a 
challenge considering the geometry of the LRA. De- 
tailed studies were initiated by the TOPEX proj 

office (Christensen) under the auspices of the CDP/ 
— project (Degnan) at Goddard Space Flight 

enter. 
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Bendix Field Engineering Corp., Seabrook, MD. 
Historical MOBLAS System Characterization. 

V. S. Husson. Jun 93, 23p 

In NASA. Goddard dng ~~ Center, Eighth Inter- 
— Workshop on Laser Ranging Instrumentation 
23 p 


This paper is written as a direct response to the pub- 
lished NASA Laser Geodynamic Satellite (LAGEOS) 
orbital solution SL7.1, in order to close the data infor- 
mation loop with an emphasis on the NASA Mobile 
Laser ey System's (MOBLAS) LAGEOS full rate 
data since November 1, 1983. A preliminary analysis of 
the supporting information (i.e. satellite laser ranging 
system eccentricities and system dependent range 
and time bias corrections) contained in SL7.1 indicated 
centimeter (cm) level discrepancies. In addition, a pre- 
liminary analysis of the computed monthly MOBLAS 
range biases from SL7.1 appear to show cm level sys- 
tematic trends, some of which appear to be ‘real’, par- 
ticularly in the 1984 to 1987 time period. This paper is 
intended to be a reference document for known 
MOBLAS systematic errors (magnitude and direction) 
and for supporting MOBLAS information (eccentric- 
ities, hardware configurations, and potential data prob- 
lem periods). Therefore, this report is different than 
your typical system characterization report, but will be 
more valuable to the user. The MOBLAS error models 
and supporting information contained in this paper will 
be easily accessible from the Crustal Dynamics Data 
Information System (CDDIS). 


415,795 
N94-15580/1/GAR 

(Order as N94-15552/0/GAR, PC oar 
National Aeronautics and Administration, 
Greenbelt, MD. Goddard Space it Center. 
Optimum Wa for Two Ranging. 
J. J. Degnan. Jun 93, 14p 
In Its Eighth International Workshop on Laser Ranging 
Instrumentation 14 p. 


The range uncertainties associated with the refractive 
atmosphere can be mitigated by the technique of two 


color, or dual wav von The precision of the 
differential time of flight } OF) measurement de- 
pends on the atmospheric dispersion between the two 
wavelengths, the received pulsewidths and photoelec- 

tron counts, and on the amount of temporal averaging. 
In general, the transmitted wavelengths are not inde- 
pendently chosen but instead are generated via non- 
linear optics techniques (harmonic crystals, Raman 
scattering, etc.) which also determine their relative 
pulsewidths. The mean received photoelectrons at 
each wavelength are calculated via the familiar radar 
link equation which contains several wavelength de- 
pendent parameters. By collecting the various wave- 
length dependent terms, one can define a wavelength 
figure of merit for a two color laser ranging system. In 
this paper, we apply the wavelength figure of merit to 
the case of an extremely clear atmosphere and draw 
several conclusions regarding the relative merits of 
fundamental-second harmonic, fundamental-third har- 
monic, second-third harmonic, and Raman two color 
systems. We find that, in spite of the larger dispersion 
between wavelengths, fundamental-third harmonic 
systems have the lowest figure of merit due to a com- 
bination of poor detector performance at the funda- 
mental and poor atmospheric transmission at the third 
harmonic. The fundamental-second harmonic systems 
(approximately 700 nm and 350 nm) have the highest 
figure of merit, but second-third harmonic systems, 
using fundamental transmitters near 1000 nm, are a 
close second. Raman-shifted transmitters appear to 
offer no advantage over harmonic systems because of 
the relatively small wavelength separation that can be 
achieved in light gases such as hydrogen and the lack 
of good ultrashort pulse transmitters with an optimum 
fundamental wavelength near 400 nm. 
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National Aeronautics and ace Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Two Color Satellite Laser Ranging Upgrades at 
Goddard's 1.2M Telescope Facility. 
T. W. Zagwodzki, J. F. Mcgarry, J. J. Degnan, and T. 
K. hey wey Jun 93, 13p 
In its Eighth International Workshop on Laser Ranging 
Instrumentation 13 p. 


The ranging laboratory at Goddard’s 1.2 m telescope 
tracking facility has recently been upgraded to include 
a single photoelectron sensitive Hamamatsu streak 
camera-based range receiver which uses doubled and 
tripled Nd:YAG frequencies for satellite laser ranging. 
Other ranging system upgrades include a new continu- 
um laser, which will deliver up to 30 millijoules (mJ) at 
both 532 and 355 nm at a pulsewidth of 30 picosec- 
onds (FWHM), and replacement of both ranging and 
tracking computers with COMPAQ 386 based sys- 
tems. Preliminary results using a photomultiplier-tube 
based receiver and waveform digitizer indicate agree- 
ment within the accuracy of the measurement with the 
theoretical Marini and Murray model for atmospheric 
refraction. Two color streak camera measurements 
are used to further analyze the accuracy of these and 
other atmospheric refraction models. 
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Institut fuer Angewandte Geodaesie, Koetzing (Ger- 
many). Forschungseinrichtung Satellitengeodaesie 
me ty ee Wettzell. 


ee Dispersion with WLRS in 
Multiple Wavelength 
U. Schreiber, K. H. Haufe, and R. Dassing. Jun 93, 


8p 

In NASA. Goddard Space by it Center, Eighth Inter- 

— Workshop on Laser Ranging Instrumentation 
p. 

The WLRS (Wettzell Laser Ri System) allows 

les on two different 


wavelengths. 
Nd:YAG at 1.064 microns and the second harmonic at 
532 nm. Range measurements to the satellite 
LAGEOS were carried out with different experimental 
set-ups, after developing a detector unit based on a 
silicon avalanche in Geiger mode, which is 
sensitive in the infrared domain. An ap- 
proach towards a quantitative interpretation of the data 
is suggested and discussed briefly. 
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A06) 
Czech Technical Univ., Prague. Faculty of Nuclear Sci- 
ence and Physical Engineering. 
+ Nh aaa Satellite Laser Ranging Using 
|, Prochazka, K. Hamal, H. Jelinkova, G. Kirchner, 
and F. Koidl. Jun 93, 4p 
In NASA. Goddard Space by it Center, Eighth Inter- 
— Workshop on Laser Ranging Instrumentation 

p. 


When ranging to satellites with lasers, there are sever- 
al principal contributions to the error budget: from the 
laser ranging system on the ground, from the satellite 
retroarray geometry, and from the atmosphere. Using 
. single wavelength, we have routinely achieved a 
Hos gy precision of 8 millimeters when ranging to the 
1 and Starlette satellites. The systematic error of 
no atmosphere, ——— the existing dispersion 
models, is — to be of the order of 1 cm. Multiple 
wavelengths rang Mee contribute to the refine- 
ment of the exising Is. Taking into account the 
energy balance, the existing picosecond lasers and 
the existing receiver and detection technology, several 
pairs or multiple wavelengths may be considered. To 
be able to improve the atmospheric models to the sub- 
centimeter accuracy level, the differential time interval 
(DTI) has to be determined within a few picoseconds 
depending on the selected wavelength pair. There 
exist several projects based on picosecond lasers as 
transmitters and on two types of detection techniques: 
one is based on photodetectors, like photomultipliers 
or photodiodes connected to the time interval meters. 
Another technique is based on the use of a streak 
camera as an echo signal detector, temporal analyzer, 
and time interval vernier. The temporal analysis at a 
single wavelength using the streak camera showed the 
complexity of the problem. 
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Aerospatiale, Cannes (France). Optical Dept. 
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Second Genera 
G. Lund. Jun 93, 9p 
In NASA. Goddard Space a it Center, Eighth Inter- 


national Workshop on Laser 
9p. 


This paper reports on the accuracy limitations imposed 
by geodesic satellite signatures, and on the potential 
for achieving millimetric performances by means of al- 
ternative satellite concepts and an optimized 2-color 
system tradeoff. Long distance laser ranging, when 
performed between a ground (emitter/receiver) station 
and a distant geodesic satellite, is now reputed to 
enable short arc trajectory determinations to be 
achieved with an accuracy of 1 to 2 centimeters. This 
state-of-the-art accuracy is limited principally by the 
uncertainties inherent to si a tg atmospheric path 
length correction. Motivated by the study of phenom- 
ena such as postglacial rebound, and the detailed 
analysis of small-scale volcanic and strain deforma- 
tions, the drive towards millimetric accuracies will in- 

be feit. With the advent of short pulse (less 
than 50 ps) dual wavelength ranging, combined with 
adequate detection equipment (such as a fast-scan- 
ning streak camera or ultra-fast solid-state detectors) 
the atmospheric uncertainty could potentially be re- 
duced to the level of a few millimeters, thus, exposing 
other less significant error contributions, of which by 
far the most significant will then be the morphology of 
the retroreflector satellites themselves. Existing geo- 
desic satellites are simply dense spheres, several 10’s 
of cm in diameter, encrusted with a large number (426 
in the case of LAGEOS) of small cube-corner reflec- 
tors. A single incident pulse, thus, results in a signifi- 
cant number of randomly phased, quasi-simultaneous 
return pulses. These combine coherently at the receiv- 
er to produce a convolved interference waveform 
which cannot, on a shot to shot basis, be accurately 
and unambiguously correlated to the satellite center of 
mass. This paper proposes alternative ic satel- 
lite concepts, based on the use of a very small number 
of cube-corner retroreflectors, in which the above diffi- 
culties are eliminated while ensuring, for a given emit- 
ted pulse, the return of a single clean pulse with an 
adequate cross-section. 
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National Aeronautics and ce Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
State-of-the-ART Satellite Laser Range Modeling 
for Geodetic and Oceanographic 2 
S. M. Klosko, and D. E. Smith. Jun 93, 14p 
In Its Eighth International Workshop on Laser Ranging 
Instrumentation 14 p. 


Significant improvements have been made in the mod- 
eling and accuracy of Satellite Laser Range (SLR) data 
since the launch of LAGEOS in 1976. Some of these 
include: improved models of the static geopotential, 
solid-Earth and ocean tides, more advanced atmos- 
pheric drag models, and the adoption of the J2000 ref- 
erence system with improved nutation and precession. 
Site positioning using SLR systems currently yield ap- 
proximately 2 cm static and 5 mm/y kinematic descrip- 
tions of the geocentric location of these sites. Incorpo- 
ration of a large set of observations from advanced 
Satellite Laser Ranging (SLR) tracking systems have 
directly made major contributions to the gravitational! 
fields and in advancing the state-of-the-art in precision 
orbit determination. SLR is the baseline tracking 
system for the altimeter bearing TOPEX/Poseidon and 
ERS-1 satellites and thus, will play an important role in 
providing the Conventional Terrestrial Reference 
Frame for instantaneously locating the geocentric po- 
sition of the ocean surface over time, in providi 
unchanging range standard for altimeter range cali 
tion, and for improving the geoid models to separate 
gravitational from ocean circulation signals seen in the 
sea surface. Nevertheless, despite the unprecedented 
improvements in the accuracy of the models used to 
support orbit reduction of laser observations, there still 
remain systematic unmodeled effects which limit the 
full exploitation of modern SLR data. 
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National Aeronautics and Space Administration, 
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Geometric Analysis of Satellite Laser Ranging 


Data. 

B. Conklin, S. Bucey, V. S. Husson, W. M. Decker, 
and J. J. nan. Jun 93, 8p 

In Its Eighth International Workshop on Laser Ranging 
Instrumentation 8 p. 


The analysis of simultaneous laser data is investigated 
—_ the method of trilateration. Analysis of data from 
987 to 1992 is presented with selected baseline rates 
and station positions. The use of simultaneous Etalon 
data is simulated to demonstrate the additional 
coverage these satellites provide. Trilateration 
great potential for regional deformation studies with 
monthly LAGEOS American solutions between 3-12 
millimeters. 
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improvement of SLR Accuracy, a Possible New 


M. Kasser. Jun 93, 7p 

In NASA. Goddard Space Fgh it Center, Eighth Inter- 
— Workshop on Laser Ranging Instrumentation 

p. 

The satellite laser ranging (SLR) technology experi- 
enced a large number of technical improvements since 
the early 1970's, leading now to a millimetric instru- 
mental accuracy. Presently, it appears as useless to 
increase these instrumental performances as long as 
the atmospheric propagation delay suffers its actual 
imprecision. It has mr proposed for many years to 
work in multiwavelength mode, but up to now the con- 
siderable t difficulties of subpicosecond 
timing have delayed such an approach. Then 
anew poseibitty te —— using a device which is 
not optimized now for SLR but has already given good 
results in the lower troposphere for wind measure- 
ment: the association of a radar and a sodar. While 
waiting for the 2-lambda , this one could 
provide an atmospheric propagation delay at the milli- 
meter level during a few years with only little techno- 
logical investment. 
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Geodetic Inst., Helsinki (Finland). 

Compensation for the Distortion in Satellite Laser 
Range Predictions Due to Varying Pulse Travel 
Times. 


M. Paunonen. Jun 93, 4p 

In NASA. Goddard Gano Fili 
national Workshop on Laser 
4p. 


A method for compensating for the effect of the vary- 
ing travel time of a transmitted laser pulse to a satellite 
is described. The ‘observed minus predicted’ range 
differences then appear to be linear, which makes data 
screening or use in range gating more effective. 


ht Center, Eighth Inter- 
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Time bias to Predictions. 
R. Wood, and P. Gibbs. Jun 93, 
In NASA. Goddard Space Flight Center, Eighth Inter- 
— Workshop on Laser Ranging Instrumentation 
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The importance of an accurate knowledge of the time 
bias corrections to predicted orbits to a satellite laser 
ranging (SLR) observer, especially for low satellites, is 
highlighted. Sources of time bias values and the opti- 
mum strategy for extrapolation are discussed from the 
viewpoint of the observer wishing to maximize the 
chances of getting returns from the next pass. What is 
said may be seen as a commercial encouraging wider 
and speedier use of existing data centers for mutually 
beneficial exchange of time bias data. 
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Royal Greenwich Observatory, Cambridge (England). 
Formation of on-Site Normal Points. 
G. M. Appleby, and A. T. Sinclair. Jun 93, 7p 
In NASA. Goddard Space by it Center, Eighth Inter- 
national Workshop on Laser Ranging Instrumentation 
7p. 


We describe our methods of fitting a smoothing func- 
tion to observational range differences from a predict- 
ed orbit, by deducing corrections to the orbit in the 
radial and along-track directions. The method has 
been used on ations of a variety of satellites, 
and using predicted orbits computed both by numerical 
integration using IRV's as starting values and analyti- 
cally from orbital elements. The along-track correc- 
tions to the predicted orbit have been successfully 
used in the form of time biases to improve subsequent 
predictions, and a statistical test has been devised to 
ensure that the range residuals may be used to form 
unbiased quick look normal points. 
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Poisson Filtering of Laser Ranging Data. 

R. L. Ricklefs, and P. J. Shelus. Jun 93, P 

In NASA. Goddard Space Flight Center, ighth Inter- 

— Workshop on Laser Ranging Instrumentation 
p. 


The filtering of data in a high noise, low signal strength 
environment is a situation encountered routinely in 
lunar laser ranging (LLR) and, to a lesser extent, in arti- 
ficial satellite laser ranging (SLR). The use of Poisson 
Statistics as one of the tools for filtering LLR data is 
described first in a historical context. The more recent 
application of this statistical technique to noisy SLR 
data is also described. 
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Application of the Robust Estimate in SLR Data 


Nee 
D. Tan, Z. Zhang, H. Xu, and P. Jia. Jun 93, 9p 
In NASA. Goddard Space Flign it Center, Eighth Inter- 


national Workshop on Laser Ranging Instrumentation 
9p. 


An M-estimator, one kind of a robust estimator, has 
been used in satellite laser ranging (SLR) data prepro- 
cessing. It has been shown that the M-estimator has a 
50 percent or more breakdown point. 


415,808 


N94-15598/3/GAR 
(Order as N94-15552/0/GAR, PC A99/MF 


A06) 
McDonald Observatory, Austin, TX. 
Computer-Controlied X-Y Offset Guiding Stage for 
the MLRS. 
P. J. Shelus, A. L. Whipple, J. R. Wiant, R. L. 
Ricklefs, and F. M. Meisheimer. Jun 93, 5p 
in NASA. Goddard Space by it Center, Eighth Inter- 
national Workshop on Laser Ranging Instrumentation 
5p. 


The MLRS has experienced excellent success in its 
lunar and artificial satellite laser ranging operations 
during its many years of operation, in spite of its rela- 
tively small ‘receive’ aperture. We continue to strive, 
however, for a greater volume of data, together with 
better accuracy and precision. We have just now com- 
pleted the design, construction, and implementation of 
a computer controlled x-y offset guiding stage for the 
MLRS, analogous to the manual one that had been a 
part of the original 2.7-m lunar laser ranging system on 
Mt. Locke at McDonald Observatory. In the past, we 
had been hampered by the lack of a satisfactory hard- 
ware design which could fit within the very cramped 
quarters of the MLRS telescope’s tail piece. Recently, 
with funding support from the U.S. Naval Observatory 
and the design and construction expertise of DFM En- 
gineering, Inc., a satisfactory instrument has been 
specified, designed, built, and installed. This instru- 
ment will greatly expand MLRS observational opportu- 
nities by allowing the observing crews to actively guide 
on visible off axis lunar surface features or background 
stars while the on-axis lunar surface retroreflector tar- 
gets are in the dark. This paper describes this instru- 
ment and its present implementation at the MLRS. 


415,809 


N94-15603/1/GAR 

(Order as N94-15552/0/GAR, PC A99/MF 

A06) 
Institut fuer Weltraumforschung, Graz (Austria). 
Sub-cm Ranging and Other improvements in Graz. 
G. Kirchner, and F. Koid!. Jun 93, 6p 
In NASA. Goddard Space “ t ieee, Eighth Inter- 
—— Workshop on Laser Ranging Instrumentation 
p. 


A lot of tests and experiments have been made in Graz 
during the last 2 years to increase performance and 
accuracy; using the SPAD from the Prag group as re- 
ceiver, we have reached now about 5 mm RMS from 
the calibration target, and about 8 mm RMS from 
ERS1 and STARLETTE. In addition, by routinely using 
the semitrain, the number of returns has been in- 
creased significantly for most satellites. 


415,810 


N94-15607/2/GAR 
(Order as N94-15552/0/GAR, PC A99/MF 
A06 


) 
Naval Research Lab., Washington, DC. Optical Sys- 
tems Section. 
} eg Based Laser Ranging for Satellite Loca- 


ee C. Gilbreath, and H. D. Newby. Jun 93, 6p 

In NASA. Goddard Space Flign it Center, Eighth Inter- 

= Workshop on Laser Ranging Instrumentation 
p. 


In this article, we describe a new satellite laser ranging 
capability which is a joint effort between the Naval Re- 
search Laboratory and Air Force Optical Tracking Fa- 

rr at Malabar, Florida. Initial measurements off 
LAGEOS indicate that uncorrected radial range rms 
values of 8 mm are readily achievable. The number of 
photoelectron counts are on the order of 180 which 
are off by an order of magnitude from predicted values. 





415,811 
N94-15616/3/GAR 

(Order as N94-15552/0/GAR, PC wear -4 
National Oceanic and Atmospheric Administration, 
Boulder, CO. Wave Propagation Lab. 
Effects of Turbulence on the Geodynamic Laser 
Ranging System. 
J. H. Churnside. Jun 93, 16p 
In NASA. Goddard Space Fight Center, Eighth Inter- 
—— Workshop on Laser Ranging Instrumentation 
16 p. 


The Geodynamic Laser Ranging System (GLRS) is 
one of several instruments being developed by the Na- 
tional Aeronautics and Space Administration (NASA) 
for implementation as part of the Earth Observing 
System in the mid-1990s (Cohen et al., 1987; Bruno et 
al., 1988). It consists of a laser transmitter and receiver 
in space and an array of retroreflectors on the ground. 
The transmitter produces short (100 ps) pulses of light 
at two harmonics (0.532 and 0.355 microns) of the 
Nd:YAG laser. These propagate to a retroreflector on 
the ground and return. The receiver collects the re- 
flected light and measures the round-trip transit time. 
Ranging from several angles accurately determines 
the position of the retroreflector, and changes in posi- 
~— caused by geophysical processes can be moni- 
tored. 


415,812 
N94-15617/1/GAR 

(Order as N94-15552/0/GAR, PC A99/MF 

A06) 

National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Development of the Mars Observer Laser Altime- 
ter (MOLA). 
B. L. Johnson. Jun 93, 3p 
In Its Eighth International Workshop on Laser Ranging 
instrumentation 3 p. 


The Mars Observer (MO) spacecraft payload scientific 
mission is to gather data on Martian global topography, 
gravity, weather, magnetic field and its interaction with 
the solar flux, surface chemistry, and mineralogy over 
one Mars year. In mid-1988 the need for a repiace- 
ment altimeter as part of the payload complement 
arose. The Mars Observer Laser Altimeter (MOLA) 
was proposed by GSFC as an in-house effort and 
shortly afterward was ‘conditionally’ accepted. Con- 
straints on funding, schedule, power, and mass were 
imposed with periodic reviews during the instrument 
development to authorize continuation. MOLA was de- 
signed, tested, and delivered in less than 36 months 
and integrated with the spacecraft. During spacecraft 
payload testing, the laser failed due to contamination 
in the laser cavity. In only 6 months, the laser was re- 
moved, rebuilt from spare parts, retested, and the in- 
strument reassembled, realigned, requalified, and 
again delivered for spacecraft open Other as- 
pects of the development of the MOLA are presented. 


415,813 
N94-15618/9/GAR 
(Order as N94-15552/0/GAR, PC A99/MF 
A06 


) 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Bench Checkout Equipment for Spaceborne 
Altimeter Systems. 
J. C. Smith, G. C. Elman, K. D. Christian, J. F. 
Cavanaugh, and L. Ramos-izquierdo. Jun 93, 22p 
In Its Eighth International Workshop on Laser Ranging 
instrumentation 22 p. 


This paper addresses the requirements for testing and 
characterizing spaceborne laser altimeter systems. 
The Bench Checkout Equipment (BCE) system, test 
requirements, and flow-down traceability from the in- 
strument system's functional requirements will also be 
presented. Mars Observer Laser Altimeter (MOLA) 
and the MOLA BCE are presented as representative of 
a ‘typical’ laser altimeter and its corresponding test 
system. The testing requirements of other or future 
laser altimeter systems may vary slightly due to the 
specific spacecraft interface and project requirements. 
MOLA, the first solid-state interplanetary laser altime- 
ter, was designed to be operational in Mars orbit for 
two Earth years. MOLA transmits a 7.5 ns pulse at a 
wavelength of 1.064 microns with a 0.25 mr beam di- 
vergence and a pulse repetition rate of 10 Hz. The 
output energy is specified at 45 mj at the beginning of 
mapping orbit and 30 mj at the end of one Martian 


year. MOLA will measure the laser pulse transit time 
from the spacecraft to the Mars surface and return to a 
resolution of 1.5 meters. 


415,814 
N94-15619/7/GAR 

(Order as N94-15552/0/GAR, PC A99/MF 

A06) 

Czech Technical Univ., Prague. Faculty of Nuclear Sci- 
ence and Physical Engineering. 
Mars Laser Altimeter Based on a Single Photon 
Ranging Technique. 
|. Prochazka, K. Hamal, B. Sopko, and S. Pershin. 
Jun 93, 4p 
In NASA. Goddard Space Flight Center, Eighth Inter- 
national Workshop on Laser Ranging Instrumentation 
4p. 
The Mars 94/96 Mission will carry, among others 
things, the bailoon probe experiment. The balloon with 
the scientific cargo in the gondola underneath will drift 
in the Mars atmosphere, its altitude will range from 
zero, in the night, up to 5 km at noon. The accurate 
gondola altitude will be determined by an altimeter. As 
the Balloon gondola mass is strictly limited, the altime- 
ter total mass and power consumption are critical; 
maximum allowed is a few hundred grams a few tens 
of mWatts of average power consumption. We did pro- 
pose, design, and construct the laser altimeter based 
on the single photon ranging technique. Topics cov- 
ered include the following: principle of operation, altim- 
eter construction, and ground tests. 


415,815 
N94-15620/5/GAR 

(Order as N94-15552/0/GAR, PC a4 
National Aeronautics and Space Administration, 
Greenbelt, MD. Goddard Space Flight Center. 
Multi-Beam Laser Altimeter. 
J. L. Bufton, D. J. Harding, and L. Ramos-lzquierdo. 
Jun 93, 9p 
In Its Eighth International Workshop on Laser Ranging 
Instrumentation 9 p. 


Laser altimetry provides a high-resolution, high-accu- 
racy method for measurement of the elevation and 
horizontal variability of Earth-surface topography. The 
basis of the measurement is the timing of the round- 
trip propagation of short-duration pulses of laser radi- 
ation between a spacecraft and the Earth’s surface. 
Vertical resolution of the altimetry measurement is de- 
termined primarily by laser pulsewidth, surface-in- 
duced spreading in time of the reflected pulse, and the 
timing precision of the altimeter electronics. With con- 
ventional gain-switched pulses from solid-state lasers 
and sub-nsec resolution electronics, sub-meter verti- 
cal range resolution is possible from orbital attitudes of 
several hundred kilometers. Horizontal resolution is a 
function of laser beam footprint size at the surface and 
the spacing between successive laser pulses. Laser 
divergence angle and altimeter platform height above 
the surface determine the laser footprint size at the 
surface, while laser pulse repetition-rate, laser trans- 
mitter beam configuration, and altimeter platform ve- 
locity determine the space between successive laser 
pulses. Multiple laser transitters in a single altimeter 
instrument provide across-track and along-track cov- 
erage that can be used to construct a range image of 
the Earth’s surface. Other aspects of the multi-beam 
laser altimeter are discussed. 


415,816 
N94-15622/1/GAR 
(Order as N94-15552/0/GAR, PC A99/MF 


A06) 
Bendix Field Engineering Corp., Seabrook, MD. 
Optical Attenuation Mechanism Upgrades, 
MOBLAS, and TLRS Systems. 
R. Eichinger, T. Johnson, P. Malitson, T. Oldham, 
and L. Stewart. Jun 93, 12p 
In NASA. Goddard Space Flight Center, Eighth Inter- 
— Workshop on Laser Ranging Instrumentation 
12p. 


This poster presentation describes the Optical Attenu- 
ation Mechanism (OAM) Upgrades to the MOBLAS 
and TLRS Crustal Dynamics Satellite Laser Ranging 
(CDSLR) systems. The upgrades were for the pur- 
poses of preparing these systems to laser range to the 
TOPEX/POSEIDON spacecraft when it will be 
launched in the summer of 1992. The OAM permits the 
laser receiver to operate over the expected —_ 
signal dynamic range from TOPEX/POSEIDON and it 
reduces the number of pre- and post-calibrations for 


415,818 


SPACE TECHNOLOGY 
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each satellite during multi-satellite tracking operations. 
It further simplifies the calibration bias corrections that 
had been made due to the pass-to-pass variation of 
the photomultiplier supply voltage and the transmit 
filter glass thickness. The upgrade incorporated im- 
provements to the optical alignment capability of each 
CDSLR system through the addition of a CCD camera 
into the MOBLAS receive telescope and an alignment 
telescope onto the TLRS optical table. The OAM is 
stepper motor and microprocessor based; and the 
system can be controlled either manually by a control 
switch panel or computer controlled via an EIA RS- 
232C serial interface. The OAM has a neutral density 
(ND) range of 0.0 to 4.0 and the positioning is absolute 
referenced in steps of 0.1 ND. Both the fixed transmit 
filter and the daylight filter are solenoid actuated with 
digital inputs and outputs to and from the OAM micro- 
processor. During automated operation, the operator 
has the option to overide the remote control and con- 
trol the OAM system via a local control switch panel. 


415,817 


N94-15648/6/GAR PC A03/MF A0O1 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

Bandwidth Characteristics of Multimedia Data 
Traffic on a Local Area Network. 

S. L. Chuang, S. Doubek, and R. F. Haines. Sep 93, 
11p NAS 1.15:104026, A-93088, NASA-TM-104026 
Contract RTOP 476-14-03 


Limited spacecraft communication links call for users 
to investigate the potential use of video compression 
and multimedia technologies to optimize bandwidth al- 
locations. The objective was to determine the trans- 
mission characteristics of multimedia data - motion 
video, text or bitmap graphics, and files transmitted in- 

ntly and simultaneously over an ethernet local 
area network. Commercial desktop video teleconfer- 
encing hardware and software and Intel’s proprietary 
Digital Video Interactive (DV!) video compression algo- 
rithm were used, and typical task scenarios were se- 
lected. The transmission time, packet size, number of 
packets, and network utilization of the data were re- 
corded. Each data type - compressed motion video, 
text and/or bitmapped graphics, and a compressed 
image file - was first transmitted independently and its 
characteristics recorded. The results showed that an 
average bandwidth of 7.4 kilobits per second (kbps) 
was used to transmit graphics; an average bandwidth 
of 86.8 kbps was used to transmit an 18.9-kilobyte (kB) 
image file; a bandwidth of 728.9 kbps was used to 
transmit compressed motion video at 15 frames per 
second (fps); and a bandwidth of 75.9 kbps was used 
to transmit compressed motion video at 1.5 fps. Aver- 
age packet sizes were 933 bytes for graphics, 498.5 
bytes for the image file, 345.8 bytes for motion video at 
15 fps, and 341.9 bytes for motion video at 1.5 fps. 
Simultaneous transmission of multimedia data types 
was also characterized. The multimedia packets used 
transmission bandwidths of 341.4 kbps and 
105.8kbps. Bandwidth utilization varied according to 
the frame rate (frames per second) setting for the 
transmission of motion video. Packet size did not vary 
significantly between the data types. When these char- 
acteristics are applied to Space Station Freedom 
(SSF), the packet sizes fall within the maximum speci- 
fied by the Consultative Committee for Space Data 
Systems (CCSDS). The uplink of imagery to SSF may 
be performed at minimal frame rates and/or within 
seconds of delay, depending on the user’s allocated 
bandwidth. Further research to identify the acceptable 
delay interval and its impact on human performance is 
required. Additional studies in network performance 
using various video compression algorithms and inte- 
grated multimedia techniques are needed to determine 
the optimal design approach for utilizing SSF’s data 
communications system. 


415,818 


N94-15838/3/GAR PC A0Q2/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

NASA/DOD Aerospace Kno’ Diffusion Re- 
search Paper 32: A New Era in Internation- 
al Technical Communication: American-Russian 
Collaboration. 

M. Flammia, R. O. Barclay, T. E. Pinelli, M. L. Keene, 
and R. H. Burger. 1993, 6p NAS 1.15:109336, 
NASA-TM-109336 

Presented at the International Professional Communi- 
cation Conference, Philadelphia, PA, 5-8 Oct. 1993. 
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Until the recent dissolution of the Soviet Union, the 


style information society and the Western-style infor- 
mation society and discusses the effects of centralized 
governmental control of information on Russian tech- 
nical communication practices. The effects of political 
control on technical communication are then used to 
ne ae +a eee 
aerospace engineers scientists concerning 
time devoted to technical communication, their col- 
laborative practices and their attitudes toward 
collaboration, the kinds of technical documents they 
produce and use, their views r the appropriate 
content for an undergraduate technical communica 

tion course, and their use of computer technology. 
nally, the implica’ weeny Leben ry gtnehmmandpens 
laboration between Russian and U.S. engineers and 
scientists are examined. 


415,819 


N94-15839/1/GAR PC A02/MF A01 


nologies as Reported by Dutch and US Aerospace 


. O. Barclay, T. E. Pinelli, A. S. T. Tan, and J. M. 
Kennedy. 1993, 7p NAS 1.15:109337, NASA-TM- 
109337 
Presented at the International Professional Communi- 
cation Conference, Philadelphia, PA, 5-8 Oct. 1993. 


As part of Phase 4 of the NASA/DOD Aerospace 


were conducted that investigated the technical com- 
munications practices of Dutch and U.S. aerospace 
engineers and scientists. A self-administered ques- 
tionnaire was distributed to aerospace and 
scientists at the National Aerospace Laboratory (The 
Netherlands), and NASA ARC (US), and NASA LaF 


and exploring the use of electronic networks. 


415,820 


N94-15886/2/GAR nn PC A19/MF A04 


, 445p NAS 1.26:194104, JPL-PUBL-93- 
16, NASA-CR-194104 
Contract NAS7-918 
Symposium Held in Pasadena, Ca, 18-21 Jan. 1993. 


No abstract available. 
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N94-15890/4/GAR 
(Order as N94-15886/2/GAR, PC A19/MF 


A04) 
Jet Propulsion Lab., Cagatons, CA. 
93, 5p 
Third Spaceborne Imaging 


. Huneycutt. 
in Its Proceedings of 
Radar Symposium p 61-65. 


The Spaceborne Imaging Radar-C is the next radar in 
the series of spaceborne radar experiments, which 

with Seasat and continued with SIR-A and SIR- 
B. SIR-C instrument has been designed to obtain 


VOL. 94, No. 5 


415,822 


N94-15891/2/GAR 
(Order as N94-15886/2/GAR, PC — 
) 
Deutsche Forschungs- und Versuchsanstalt fuer Luft- 
und Raumfahrt e.V., Oberpfaffenhofen (Germany, 


R). 
X-SAR: The X-Band S Aperture Radar on 
ao 

M. U. Werner. 28 May 93, _ 

In JPL, Proceedings of the ‘d Spaceborne Imaging 
Radar Symposium p 67-73. 


The X-band synthetic aperture radar (X-SAR) is the 
German/Italian contribution to the NASA/JPL Shuttle 
Radar Lab missions as part of the preparation for the 
Earth Observation System (EOS) program. The Shuttle 
Radar Lab is a combination of several radars: an L- 
band (1.2 GHz) and a C-band (5.3 GHz) multipolariza- 
tion SAR known as SIR-C (Shuttle imaging Radar); and 
an X-band (9.6 GHz) vertically polarized SAR which 
will be operated synchronously over the same target 
areas to deliver calibrated multifrequency and multipo- 
larization SAR data at multiple incidence angles from 
som joint German/Italian project office at DARA 
( Space ) is responsible for the man- 
agement of the X-SAR project. The space hardware 
is been developed and manufactured under industri- 

al canst by Dornier and Alenia Spazio. Besides sup- 
porting all the technical and scientific tasks, DLR, in 
Agencia Spaziale Italiano) is re- 

sponsible for mission operation, calibration, and high 
precision SAR pr . In addition, DLR developed 
an airborne X-band SAR to support the experimenters 
with to prepare for the missions. The main 
of adding a shorter wavelength (3 cm) radar 

to the SIR-C radars is the X-band radar’s weaker pene- 
tration into vegetation and soil and its high sensitivity 
to surface roughness and associated phenomena. The 
performance of each of the three radars is comparable 
with respect to radiometric and geometric resolution. 


415,823 
N94-15892/0/GAR 

(Order as N94-15886/2/GAR, PC A19/MF 

A04) 

—- Space Research Lab., Noordwijk (Nether- 
Envisat ASAR. 
J. Louet. 28 May 93, 22p 
In JPL, Proceedings of the Third Spaceborne Imaging 
Radar Symposium p 75-97. 


This document is a series of vi aphs on the Envisat 
advanced synthetic aperture radar (ASAR). View- 
graphs cover mission 
instrument parameters, a comparison wi 

an Remote Satellite (ERS-1) active micro- 
wave instrument (AMI), instrument , transmit/re- 
ceive module and antenna tile specifications, data 
rates, swath coverage, and ASAR program schedule. 
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N94-15907/6/GAR 
(Order as N94-15886/2/GAR, PC — 


European Space Research Lab., Noordwijk (Nether. 


lands). 

Calibration: Practical Experience with ERS-1. 

i endl te Tht Spacer nap 
in oO | 
Radar Symposium p 299- ~ 


Viewgraphs and discussion of calibration:practical ex- 
perience with ERS-1 are presented. Topics covered in- 
clude: radiometric calibration, ic calibration, 
phase calibration, and calibration. Basic 
synthetic aperture eodeet measurement param- 
eters are radar position, target 
oie + polarization. ation facilitates 

itive measurements needed to derive geo- 
pe parameters of the area under observation 
from basic SAR measurements (e.g. soil moisture, bio- 
mass, ocean wave energy, ocean currents, ice type, 
and ice flow). 
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N94-15919/1/GAR 
(Order as N94-15886/2/GAR, PC A19/MF 


A04) 
Jet Propulsion Lab., Pasadena, CA. 


AIRSAR South American Deployment: Operation 
Pian, Version 3.0. 

M. Kobrick. 28 May 93, 25p 

In Its Proceedings of the Third Spaceborne Imaging 
Radar Symposium p 441-465. 


The United States National Aeronautics and Space 
Administration (NASA) and the Brazilian Commission 
for Space Activities (COBAE) are undertaking a joint 
experiment involving NASA's DC-8 research aircraft 
and the Airborne Synthetic Aperture Radar (AIRSAR) 
system during late May and June 1993. The research 
areas motivating these activities are: (1) fundamental 
research in the role of soils, vegetation, and hydrology 
in the global carbon cycle; and (2) in cooperation with 
South American scientists, airborne remote sensing 
research for the upcoming NASA Spaceborne Imaging 
Radar (SIR)-C/X-SAR flights on the Space Shuttle. A 
flight schedule and plans for the deployment that were 
developed are included. Maps of the site locations and 
schematic indications of flight routes and dates, plots 
showing swath locations derived from the flight re- 
quests and generated by flight planning software, and, 
most importantly, a calendar showing which sites will 
be imaged each day are included. 
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PB94-124401/GAR PC A03/MF A01 
Foersvarets Forskningsanstalt, Linkoeping (Sweden). 
Huvudavdeining foer Informationsteknologi. 

CD Rymdkommittearbete 1992: Sammanfattning 
och Kommentarer (Contributions to CD Space 
Committee 1992). 

U. Ekblad. Apr 93, 46p FOA-A-30081-9.4 

bo in Swedish; summary in English. See also PB92- 
1 12. 


A summary of the contributions in the space area to 
the United Nations Conference on Disarmament in 
Geneva and its Space Committee, the Ad Hoc Com- 
mittee on the Prevention of an Arms Race in Outer 
Space (PAROS), during the 1992 sessions is given, to- 
gether with commentaries. 
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AD-A273 071/1/GAR PC A03/MF A01 
Federal Aviation Administration Technical Center, At- 
lantic City, NJ. 

Test and Evaluation (OTE) Operational 
Air Traffic Control Evaluation Pian for the Proto- 
type Airport Surveillance Radar Wind Shear Proc- 
essor (ASR-WSP) at Albuquerque International Air- 


echnical note. 
P. Martin, and B. Ware. Oct 93, 26p 


The Massachusetts Institute of Technology, Lincoin 
Laboratories (MIT-LL), operating in support of the Fed- 
eral Aviaiion Administration (FAA) Terminal Radar Pro- 
gram has developed a prototype Wind Shear Proces- 
sor (WSP) modification to interface with Airport Sur- 
veillance Radars (ASR) 8 and 9. The WSP enables the 
ASR radars to automatically detect low altitude wind 
shear phenomena such as microbursts and gust 
fronts. This plan describes the methods, ————- 
roles, and responsibilities in me ang Doe operational 
suitability and effectiveness of an ASR-9 with th the WSP 
modification in the high and dry climate of Albuquer- 
que, NM. The suitability evaluation is limited to the per- 
formance of the WSP’s displays in the human factors 
environment of the Air Traffic Control (ATC) Tower and 
Terminal Radar Approach Control (TRACON). ASR 
Wind Shear Processor (ASR-WSP), Human Factors 
Evaluation ATC Tower/TRACON, Microbursts and 
gust fronts. 
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Problem of the Sonic Boom for Future High-Speed 
Transport Aircraft. 

A. Auriol, C. Lecomte, and C. Thery. 93, 70p 
ESA-TT-1286, ONERA-NT-1990-3, ETN-93-94584 
Trans. into English of le Probleme du Bang Sonique 
pour de Futurs Avions de Transport a Haute Vitesse 
(Paris, France, Onera) 1990 p 1-52. Original Language 
Document Announced as N93-30020. 


The sonic boom origin and propagation in the atmos- 
phere are reviewed. The main effects on structures 
and living creatures are described. The only apprecia- 
ble nuisance resulting from the boom is due to the star- 
tle reaction. No acceptability threshold was defined up 
until now. However, the startle reactions appear to 
become rare for boom intensities less than 50 pascals 
or for booms having a low intensity forward shock front 
followed by progressive compression. The following 
studies are recommended to be carried out: on the 
startle reactions so as to define tolerable booms of un- 
conventional shapes; and on the aerodynamics of the 
shapes of aircraft liable to generate such booms. 
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N94-13987/0/GAR PC A12/MF A03 
Technische Univ., Delft (Netherlands). Faculty of Aero- 
space Engineering. 

Gate nment Using Linear Programming. 

M.S. Thesis. 

C. G. Vanrhee. Jul 92, 254p LR-698, ETN-93-94010 


A method for optimizing the aircraft to gate assignment 
with the use of linear programming is presented. The 
Automatic Optimal Resource and Tarmac Allocation 
(AORTA) program is able to handle many real life as- 
signment criteria. The purpose of the development of a 
program using linear ae was to investigate 
whether this method could be effectively used to pro- 
vide a practical solution to the problem. This means 
that all kinds of practical constraints must be incorpo- 
rated and all kinds of assignment rules must be taken 
into account. The effectiveness of the program is 
tested with data from Schiphol Airport. The results 
show that the AORTA program can be used to solve 
assignment problems. 
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N94-14744/4/GAR PC A03/MF A01 
Decision Systems, Inc., Los Altos, CA. 

Influence of ATC Message Length and Timing on 
Pilot Communication. 

D. Morrow, and M. Rodvoid. wat 93, 24p NAS 
1.26:177621, A-93115, NASA-CR-177621 

Contract NAS2-13210 


Pilot-controller communication is critical to safe and ef- 
ficient flight. It is often a challenging component of pi- 
loting, which is reflected in the number of incidents and 
accidents involving miscommunication. Our previous 
field study identified communication problems that dis- 
rupt routine communication between pilots and con- 
troliers. The present part-task simulation study fol- 
lowed up the field results with a more controlled inves- 
tigation of communication problems. Pilots flew a sim- 
ulation in which they were frequently vectored by Air 
Traffic Control (ATC), requiring intensive communica- 
tion with the controller. While flying, pilots also per- 
formed a secondary visual monitoring task. We exam- 
ined the influence of message length (one message 
with four commands vs. two messages with two com- 
mands each) and noncommunication workload on 
communication accuracy and length. Longer ATC 
messages appeared to overload pilot working 
memory, resulting in more incorrect or partial read- 
backs, as well as more requests to repeat the mes- 
sage. The timing between the two short messages 
also influenced communication. The second message 
interfered with memory for or response to the first 
short message when it was delivered too soon after 
the first message. Performing the secondary monitor- 
ing task did not influence communication. Instead, 
communication reduced monitoring accuracy. 


415,831 
N94-15123/0/GAR 

(Order as N94-15120/6/GAR, PC A08/MF 

A02) 

Netherlands Association of Aeronautical Engineers, 
Amsterdam. 
Toekomst van Schiphol: Groeien Binnen Grenzen 
(Future of Schiphol: Growth within Boundaries). 
R. Denbesten. 1991, 16p 
Text in Dutch. In Nal, Symposium on the Future of Aer- 
onautics in the Netherlands 16 p. 


The planned, controlled growth of the Schipol airport 
considering clear environmental boundary conditions 
is discussed. Within the t of concentration in 
the European aviation, Schipol tries to become one of 
the mainports (‘hubs’) on which intercontinental air 
traffic concentrates. The planned expansions of the 
airport and the consequences for the employment and 
the environment are outlined. 


415,832 
N94-15124/8/GAR 
(Order as N94-15120/6/GAR, PC A08/MF 


A02) 
Rijksluchtvaartdienst, The Hague (Netherlands). 
Ontwikk in de Luchtverk 


Europese 
eS (Developments in the European Air Traf- 


Control). 
J. iP. F. Dekoning. 1991, 16p 
Text in Dutch. in Nal, Symposium on the Future of Aer- 
onautics in the Netherlands 16 p. 


Present and future developments in the Air Traffic 
Control (ATC) are presented. The integrated Eurocon- 
trol ATC operational concept is outlined. The future air 
traffic control services are presented. The integrated 
concept includes the combination of civil and military 
systems. The different system functions have to be 
compared and possibly adapted. 


415,833 
N94-15126/3/GAR 
(Order as N94-15120/6/GAR, PC A08/MF 


A02) 
KLM Aerocarto, Schiphol! (Netherlands). 
De Luchtvaart en de Kim: Verleden en Toekomst 
(Aviation and the KLM: Past and Future). 
C. Denhartog. 1991, 7p 
Text in Dutch. In Nal, Symposium on the Future of Aer- 
onautics in the Netherlands 7 p. 


Some aspects of the seventy years of history and of 
the future of KLM are discussed. Some examples are 
ne to illustrate that the history of KLM is a good re- 
lection of civil aviation as a whole. The expected tech- 
nological innovations, international strategic airline alli- 
ances, and the significance of civil aviation for the 
Netherlands are outlined. 


415,834 
N94-15439/0/GAR PC A05/MF A02 
MITRE Corp., McLean, VA. 

Next Generation Weather Radar (NEXRAD)/Air 
Route Surveillance Radar (ARSR) Operational 


Comparison. 

Final Report. 

B. Dunbar, and J. Mittelman. Jul 93, 99p REPT- 
93W0000145, DOT/FAA/SE-93/4 

Contract DTFA01-93-C-00001 

Original Contains Color lilustrations. 


The National Weather Service (NWS), Federal Avia- 
tion Administration (FAA), and Department of Defense 
are in the process of fielding the Next Generation 
Weather Radars (NEXRAD). se doppler weather 
radars, also known as Weather Surveillance Radar 
(WSR)-88D, will be replacing the WSR-57 and WSR- 
74 weather radars in use today. The NEXRAD data will 
be used by the FAA’s Advanced Automation S 
(AAS) in place of the Air Route Surveillance Radar 
(ARSR) weather data currently being used by air traffic 
controllers. Because the NEXRAD’s scanning strategy 
is more time consuming than the ARSR’s, there have 
been some concerns expressed within the FAA about 

ing ‘untimely’ NEXRAD data in an Air Traffic Control 
(ATC) environment. In response to these concerns, 
the FAA’s Center for Advanced Aviation System De- 
velopment (CAASD) at MITRE conducted a — 
under the sponsorship of serns FAA's National Ai 
System (NAS) System E Service (A t 
assess the relative ability o of NEXR D's and ARSR’s to 
detect and present significant weather in order to de- 
termine the operational impact of using NEXRAD data 
in lieu of ARSR data. The NEXRAD/ARSR operational 
comparison study is documented. 


415,835 

N94-15536/3/GAR PC A04/MF A01 
National Aeronautics and Space Administration, 
Hampton, VA. Tutorial Research Center. 

Elementary T Formal Specification and 
Verification U: 


R. W. Butler. Son'te, ip NAS 1.15:108991, NASA- 
TM-108991 

Contract RTOP 505-64-10-13 

Sponsored by NASA, Washington. 


415,838 
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A tutorial on the development of a formal specification 
and its verification using the Prototype Verification 
System (PVS) is presented. The tutorial presents the 
formal specification and verification techniques by way 
of specific example - an airline reservation system. The 
airline reservation system is modeled as a simple state 
machine with two basic operations. These operations 
are shown to preserve a state invariant using the theo- 
rem proving capabilities of PVS. The technique of vali- 
dating a specification via ‘putative theorem proving’ is 
also discussed and illustrated in detail. This paper is 
intended for the novice and assumes only some of the 
basic concepts of logic. A complete description of user 
inputs and the PVS output is provided and thus it can 
be = used while one is sitting at a computer 
terminal. 


Global Navigation Systems 


415,836 
N94-14371/6/GAR 
(Order as N94-14369/0/GAR, PC A16/MF 


A03) 
Jet Propulsion Lab., Pasadena, CA. 
Improved Treatment of Global Positioning System 
Force Parameters in Precise Orbit Determination 


Y. Vigue, S. M. Lichten, R. J. Muellerschoen, G. 
Blewitt, and M. B. Heflin. 15 Aug 93, 7p 

Contract RTOP 310-10-61-84-02 

In Its the Telecommunications and Data Acquisition 
Report p 14-20. 


Data collected from a worldwide 1992 experiment 
were processed at JPL to determine precise orbits for 
the satellites of the Global Positioning System (GPS). 
A filtering technique was tested to improve modeling of 
solar-radiation pressure force parameters for GPS sat- 
ellites. The new approach improves orbit quality for 
eclipsing satellites by a factor of two, with typical re- 
sults in the 25- to 50-cm range. The resultant GPS- 
based estimates for geocentric coordinates of the 
tracking sites, which include the three DSN sites, are 
accurate to 2 to 8 cm, roughly equivalent to 3 to 10 
nrad of angular measure. 


Marine & Waterway Transportation 


415,837 

AD-A273 030/7/GAR PC A07/MF A02 
Army Engineer Waterways Experiment Station, Vicks- 
Hem 4 MS. Hydraulics Lab. 

Ship Na Simulation Study, Lorain Harbor, 
Lorain, . Volume 2: Appendices A and B. 

Final rept. 

M. M. Thevenot, C. J. Huval, and L. L. Dag sgt. Oct 
93, 144p Rept no. WES/TR/HL-93-15-Vol- 

See also Volume 1, AD-A273 035. 


No abstract available. 


PC A09/MF A02 


415,838 

AD-A273 035/6/GAR 
Army Engineer Waterways Experiment Station, Vicks- 
burg, MS. Hydraulics Lab. 


Ship Simulation Study, Lorain Harbor, 
Lorain, . Volume 1: Main Text. 
Final rept. 


M. M. Thevenot, C. J. Huval, and L. L. Daggett. Oct 
93, 187p Rept no. WES/TR/HL-93-15-VOL-1 
See also Volume 1, AD-A273 030. 


A navigation investigation of the proposed channel im- 
provements to Lorain Harbor, Lorain, OH, was con- 
ducted. The authorized project called for three bank 
cuts. The research consisted of a two-phase ship sim- 
ulation study. The purpose of the ship simulation study 
was to test the proposed bank cuts and recommend 
design modifications that would allow safe and effi- 
cient use of the channel by the 767-ft vessels currently 
used in Lorain Harbor. Two retired shipmasters from 
the USS Great Lakes Fleet (GLF) participated in Phase 
1, which was designed as a low-cost study providing a 
rapid assessment of the ay ee design changes 
and potential project benefits. The Phase 1 testing was 
conducted with three different channel designs: the 
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Congress, Arlington, VA. 

— Transport It Project (Bangladesh). 

rept 
1 Feb 90, 344p TDP-89-321-V1 
Grant TDP-0000-G-00-9260-00 
Sponsored by Trade and Development Program, 
Rosslyn, VA., a Development Associa- 
tion, Washington, OC 


The report was prepared on behalf of the International 
Association of The World Bank. It in- 
cludes a detailed examination of the feasibility of con- 


Dredging: Hydrog Hyarooraghi Survey Surveys; Aids to Navigation: 
Training; Maritime (Vessel) Training; and Pricing and 


Finance. 


415,840 

PB94-121407/GAR PC A08/MF = 
National Ports and Waterways Inst., Mee ne ny Ln 
— System of Americas: River/Ocean Oper- 


Pine! rept. 

11 Nov 93, 173p MA-PORT-830-94001 
Contract DTMA91-92-CA-200094 

Sponsored by Maritime Administration, ~— 
OC., = Office of Technology Assessment, 

ton, 


Maritime System of the Americas refers to the water- 
ways between central portions of the United States 
and Canada to Mexico, Central America, the Caribbe- 
So and the northern rim of South America. 
Jind gp penn dy A A De 
program is to examine the viability of river/ 
ocean vessels (1500 to 3000 dwt) and river barges. A 
transportation cost optimization model was developed 
to estimate costs for different shipping distances and 
commodities to and from U.S. and Mexican ports for 
the marine mode and to compare to direct rail serv- 
ices. The comparative cost are most obvi- 
ous for bulk shipments using river with trans- 
shipment to ocean vessels compared to rail unit trains. 
A specialized niche market exists for high value gener- 
al car a hang ape a te be am ery 
as an alternative to carload rail service. River/ 
ocean vessels offer the greatest savings for move- 
ments between the lower and middie River 
up to St. Louis and southern Mexican coastal ports in 
the Yucatan. These vessels are also cost competitive 
for high value shipments to the vicinity of Mexico City 
via central Mexican Gulf ports. 


415,841 

PB94-124054/GAR PC A16/MF A03 
Coast Guard, Washington, DC. Office of Marine 
Safety, Security and Environmental Protection. 
Ports Study. 


The study for Congress was required by section 1004 
of the Oil Pollution Act of 1990 (OPA 90). The study 
analyzes the relative environmental and operational 
peat pce dyn f ogy | modes for waterborne deliv- 
ery of crude oil to U.S. ports: direct vessel deliveries, 
lightering, deepwater ports, and offshore mooring sta- 
tions; detailed descriptions of these modes are pre- 
sented. The study finds that most spills are non-cata- 
strophic (less than 1,000 barrels), but that all modes 
are potentially catastrophic under worst-case scenar- 
ios. However, the study determined that —— 
ports are the least-risky of the four modes because 
colle tomy caps take place well offshore where minor 
pmlc Me dg before impinging upon 

sensitive ecosystems. Furthermore, coateer ppeine 

transfer of oil does not expose it to the same risks en- 
fstone, groundings, etc) ‘The susdy aloo’ fire, col- 
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415,842 


PB94-116746/GAR PC A03 
International Trade Administration, Washington, DC. 


See also 


The market survey eng & the locomotives and rail 
cars market in Colombia. The analysis contains statis- 
tical and narrative information on projected market 
demand, end-users; gay he of Colombian consum- 
ers to U.S. products; the competitive situation, and 
market access (tariffs, non-tariff barriers, standards, 
taxes, distribution channels). It also contains key con- 
tact information and information on upcoming trade 
events related to the industry. 


93-106540. 


415,843 


eg oy PC A04 
John A. Volpe National Transportation Systems 


Gaootniegs Gieeliibe tereuavement Environ- 


mental Impact Statement/Report. 

New Haven, CT. to ? aga MA. Volume 2. Land 
Use and 

Final rept. 92- 

Sep 93, 70p DOT-VN SC-FRA-03-9-VOL-2, DOT/ 
FRA/RDV-93/01/B 

Contract DTRS-57-91-D-00052 

See also PB94-110210 and PB94-111838.Portions of 
this document are not fully legible. Color illustrations 
reproduced in black and white. Prepared in ——- 
tion with Daniel, Mann, Johnson and Mendenhall/ 
Harris (Frederic R.), Boston, MA. Sponsored by Feder- 
al Railroad Administration, Washington, DC. of 
Railroad Development. 


The impacts of ext electrification on the Nation- 
al Railroad Passenger tion’s (Amtrak) North- 
east Corridor (NEC) from New Haven, Connecticut to 
Boston, Massachusetts ap of deat eanatm to Oe 
Federal Railroad Administration (FRA). To improve rail 
service and increase ridership between New York and 
Boston, Amtrak proposes the electrification of the 
NEC main line between New Haven, CT and Boston, 
MA using an overhead 2 X 25,000 voit - 60 hertz power 
system. = ens con © Be 
for transfer to Amtrak for the purpose of undertaking 
this project. FRA has determined the transfer of these 
the of the the National 
meaning 
(NEPA) of 1969. Pursuant to the ri 


President's Council of E a, 
Sais aga ce as (40 
Parts 1 1508), and FRA’s Procedures for Consid- 


), and Massachusetts E 
ol Ce mee (301 CMR 11:00), FRA is pr 
Environmental Impact Statement/Report ( 1S/ 
electrifica 


Ry for Amtrak's proposed ition of the NEC 
main line. on en canes wae ons 
areas of study, the right-of-way (ROW), ail fa- 
cilities sites under consideration, and other adj t 
areas that may be affected by project impacts. 

maps also record site specific environmental data for 
the technical studies including natural, manmade and 
cultural features. 


415,844 


PB94-125325/GAR PC A03/MF A01 
Technische Univ. Delft (Netherlands). Faculty of Tech- 
informatics. 


nical Mathematics and | 
pe Mathematical Model or Finite, Periodic 
= Piotroweld, and J. J. Kalker. 1993, 16p REPT-93- 


A non-linear mathematical model of rail corrugations is 
reper hice te em a me ben algae 


Road Transportation 


415,845 

DE93010035/GAR PC A08/MF A02 
National Renewable Energy Lab., Golden, CO. 
Evaluation of aftermarket LPG conversion kits in 


light-duty vehicle applications. Final report. 

E. A. Bass. Jun 93, 155p NREL/TP-421-5462 
Contract AC02-83CH10093 

Sponsored by Department of Energy, Washington, DC. 


SwAl was contracted by NREL to evaluate three LPG 
conversion kits on a Chevrolet Lumina. The — 
of the bn en was to measure the Federal Test 

dure (FTP) emissions and fuel economy of these kits, 
and compare their performance to gasoline-fueled op- 
eration and to each other. Varying LPG fuel blends al- 
lowed a preliminary look at the potential for fuel 
system disturbance. The project required kit installa- 
tion and adjustment according to manufacturer's in- 
structions. A limited amount of trouble diagnosis was 
also performed on the fuel A simultaneous 
contract from the Texas Railroad Commission, in co- 
operation with NREL, provided funds for additional 
testing with market fuels (HD5 ag r industry 
average gasoline) and hydrocarbon (HC) emissions 
speciation to determine the ozone-forming potential of 
LPG HC emissions. This report documents the pro- 
curement, installation, and testing of these LPG con- 
version kits. 


415,846 
DE93017079/GAR PC A05/MF A01 
National Renewable Energy Lab., Golden, CO. 

status of environmental, 


Current health, and 
safety issues of nickel metal-hydride batteries for 
electric vehicies. 

D. Corbus, C. J. Hammel, and J. Mark. Aug 93, 87p 
NREL/TP-463-5475 


Contract ACO2-83CH10093 
Sponsored by Department of Energy, Washington, DC. 


This report identifies important environment, health, 
and safety issues associated with nickel metal-hydride 
(Ni-MH) batteries and assesses the need for further 
testing and analysis. Among the issues discussed are 
cell and battery safety, workplace health and safety, 
shipping requirements, and in-vehicle safety. The man- 
ufacture and recycling of Ni-MH batteries are also ex- 
amined. This report also overviews the “FH&S” issues 
associated with other nickel-based electric vehicle bat- 
teries; it examines venting characteristics, toxicity of 
battery materials, and the status of spent batteries as a 
hazardous waste. 


415,847 
DE93019514/GAR PC A02/MF A01 
Argonne National Lab., IL. 

Analysis of a diesel-electric hybrid urban bus 


system. 

W. W. Marr, R. R. Sekar, and M. C. Ahiheim. 1993, 
6p ANL/ES/CP-80046, CONF-9308143-4 

Contract W-31109-ENG-38 

1993 Society of Automotive Engineers (SAE) future 
tran tion technology conference, San Antonio, 
TX (United States), 9-12 Aug 1993. Sponsored by De- 
partment of Energy, Washington, DC. 


A hybrid bus powered by a diesel engine and a battery 
pack has been analyzed over an idealized bus-driving 

cycle in Chicago. Three hybrid configurations, two par- 
shel and one series, have been evaluated. The results 
indicate that the fuel economy of a hybrid bus, taking 
into account the regenerative braking, is comparable 
with that of a conventional diesel bus. Life-cycle costs 
are slightly higher because of the added weight and 
cost of the battery. 


415,848 

PAT-APPL-8-111 321/GAR PC NO3/MF A04 
National Aeronautics and Space Administration, 
Hampton, VA. Langley Research Center. 

Remote Tire Pressure Sensing 


Technique. 
Patent Application. 
H. H. Robinson, T. A. Meginnis, and R. H. Daugherty. 
Filed 23 Aug 93, 9p N94-15884/7 
This Government-owned invention available for U.S. li- 
censing and, possibly, for foreign licensing. Copy of 
application available NTIS. 


A remote tire pressure sensing technique is provided 
which uses vibration frequency to determine tire pres- 
sure. A vibration frequency measuring device is at- 





tached to the external surface of a tire which is then 
struck with an object, causing the tire to vibrate. The 
frequency measuring device measures the vibrations 
and converts the vibrations into corresponding electri- 
cal impulses. The electrical impulses are ther fed into 
the frequency analyzing system which uses the electri- 
cal impulses to determine the relative peaks of the vi- 
bration frequencies as detected by the frequency 
measuring device. The measured vibration frequency 
peaks are then compared to predetermined data de- 
scribing the location of vibration frequency peaks for a 
given pressure, thereby determining the air pressure of 
the tire. 


415,849 

PB94-117108/GAR PC A04/MF A01 
Little (Arthur D.), Inc., Cambridge, MA. 

Natural Gas for Vehicles. Final 
Report, October 1992-July 1993. 

J. M. Bentley. Aug 93, 68p GRI-93/0266 

Contract GRI-5092-810-2448 

Sponsored by Gas Research Inst., Chicago, IL. 


Hybrid vehicle technology holds the potential for im- 
proved efficiency and emissions compared with inter- 
nal combustion (IC) engines and improved range and 
refueling convenience over electric vehicles. This 
study evaluated the potential for using natural gas as a 
hybrid vehicle fuel. Potential regulatory and market 
drivers were evaluated for hybrids generally and natu- 
ral gas hybrids in specific. Heat engine options and 
other configuration issues were investigated to deter- 
mine efficiency, emissions or other benefits of light- 
and heavy-duty hybrids. Several hybrid vehicle con- 
figurations were evaluated to determine the specific 
packaging attributes of natural = in a hybrid configu- 
ration. Generally, conventional IC engines appear ade- 
quate for most emissions-sensitive hybrid applications 
with no great advantage being gained from using tur- 
bines or other more advanced heat engines. The larg- 
est technology barrier to a near-term hybrid is the 
weight of available or near-term batteries. Smaller, 
light-duty hybrid vehicles wiil be more sensitive to this 
weight handicap than larger vehicles such as the 
urban transit bus. 


415,850 

PB94-118437/GAR PC A03/MF A01 
Arizona Transportation Research Center, Tempe. 
Construction Report for Crash Cushion Attenuat- 
ing Terminal. 

Special rept. 

S. A. Kalevela. Jun 93, 47p AZ-SP-9303 

Sponsored by Arizona Dept. of Transportation, Phoe- 
nix, and Federal Highway Administration, Phoenix, AZ. 
Arizona Div. 


The Crash Cushion Attenuating Terminal (CAT), is a 
proprietary system manufactured by SYRO Steel Com- 
pany. It is designed to be an end treatment for a guard- 
rail and a crash cushion for head-on impacts. As an 
end treatment for guardrail, it is designed to provide a 
crash worthy means of terminating a guardrail. As a 
crash cushion it is designed to prevent errant vehicles 
from impacting hazards by either smoothly decelerat- 
ing the vehicle to a stop when hit head-on, or by redir- 
ecting it away from the hazard for glancing impacts. 
The objective of the project was to evaluate the in- 
service performance of the CAT system according to 
the recommendations as provided in the NCHRP 
Report 230. Five CAT systems were installed as part 
of construction project RAM-600-0-501 on Sky Harbor 
Boulevard in Phoenix, Arizona. In order to obtain a 
better estimate of the initial cost of the CAT system, it 
was recommended that future CAT systems be includ- 
ed in the initial design document as bid items instead 
of as change-order items as was the case in this 
project. 


415,851 
PB94-119732/GAR 
California Univ., Berkel 
Feasibility Study of 
Systems. 

Dec 92, 571p-in 5v 
Set includes PB94-119740 through PB94-119781. 


No abstract available. 


PC E99/MF E99 
. California PATH Program. 
anced Technology HOV 


415,852 


PB94-119740/GAR PC A06/MF A02 
California Univ., Berkeley. California PATH Program. 


Feasibility Study of Advanced T HOV 

Systems. Volume 1. Phased | of 
Control Systems. 

Research rept. 
T. Cira-Chavala, and S. M. Yoo. Dec 92, 113p UCB- 
ITS-PRR-92-2 
See also Volume 2A, PB94-119757. Sponsored by 
Federal a." Administration, Sacramento, CA. 
California Div lifornia State Dept. of Transporta- 
tion, Sacramento, and California State Business and 
Transportation Agency, Sacramento. 
Also available in set of 5 reports, PC E99/MF E99, 
PB94-119732. 


In the face of rising urban travel demand, there is 
strong public perception that urban mobility in Califor- 
nia has seriously deteriorated and that solutions for 
urban traffic congestion problems are —_ 
needed. Simply constructing more and more 
roadways is no longer an acceptable option. Many re- 
searchers believe that advanced vehicle longitudinal 
control systems provide an opportunity to bring about 
very significant increases in the highway capacity. Lon- 
gitudinal control systems range from driver-assisted in- 
telligent cruise control systems (ICCS’s) to fully auto- 
mated systems with close-formation platooning. The 
objectives of this study are to identify strategies for 
early deployment of longitudinal control t 

on the highway, and to evaluate potential impacts of 
these strategies on traffic operation, highway capacity, 
and traffic accidents. 


415,853 
PB94-119757/GAR 
California Univ., Berkel 


PC A08/MF A02 
. California PATH bg 


Research rept. 

T. Chira-Chavala, E. H. Lechner, and D. M. Empey. 
Dec 92, 158p UCB-ITS-PRR-92-3 

See also Volume 1, PB94-119740 and Volume 2B, 
PB94-119765. Sponsored by Federal Highwai Admin- 
istration, Sacramento, CA. California Div., California 
State Dept. of Transportation, Sacramento, and Cali- 
fornia State Business and Transportation Agency, 
Sacramento. 

Also available in set of 5 reports PC E99/MF E99, 
PB94-119732. 


Electric vehicles (EV’s) are essentially ‘emission free,’ 
in that they themselves do not emit pollutants while 
running on the road or stopping in traffic, although 
power plants supplying electric power to them do. One 
way to increase the range of EV’s between overnight 
battery recharging is through the use of roadway pow- 
ered electric vehicles (RPEV’s). These are hybrid elec- 
tric-electric vehicles using an ‘inductive’ coupling 
power transfer principle, whereby energy in the battery 
is supplemented by energy transferred to the vehicle 
through an inductive coupling system (ICS). RPEV’s 
can operate both on and off the electrified roadway. 
The objective of this study is to assess the feasibility of 
early deployment of the RPEV technol in existing 
high-occupancy-vehicle (HOV) facilities in California. 


415,854 
PB94-119765/GAR 
o——- Univ., Berke! 


PC A06/MF A02 
. California PATH Program. 


dvanced impact of Vv 


M. A. Miller, V. Dato, and T. Chira-Chavala. Dec 92, 
115p UCB-ITS-PRR-92-4 

See also Volume 2A, PB94-119757 and Volume 3, 
PB94-119773. Sponsored by Federal Highway Admin- 
istration, Sacramento, CA. California Div., California 
State Dept. of Transportation, Sacramento, and Cali- 
fornia State Business and Transportation Agency, 
Sacramento. 

Also available in set of 5 reports PC E99/MF E99, 
PB94-119732. 


Changes in pollutant emissions as a result of adopting 
roadway-powered electric buses, Light Duty Vehicles 
(LDV’s), and automobiles in California are analyzed. 
The analysis involves comparing emissions of hydro- 
carbons (HC), carbon monoxide (CO), oxides of nitro- 
gen (NOx), oxides of sulfur (SOx), and particulate 
matter (PM), in grams per vehicle-mile of travel, be- 
tween roadway-powered electric vehicles (RPEV' 's) 
and existing internal-combustion-engine vehicles 


415,857 
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(ICEV’s). Findings indicate that significant reductions 
in emissions of HC and CO can be expected from the 
adoption of RPEV’s, while fluctuations between emis- 
sion increases and reductions are likely for NOx, SOx, 
and PM depending on energy consumption by vehicle 
type, the split between roadway/battery power usage, 
power flow efficiencies from the power plant to the 
roadway, and the mix of fuel sources and processing 
technologies assumed for electricity generation. 


415,855 


PB94-119773/GAR PC AOS/MF A01 
California Univ., Berkeley. California PATH Program. 
Feasibility Study of Advanced Ley | HOV 
—, Volume 3. Benefit a Alter- 
native Policies for Including HOV Lanes in Route 
Networks. 
Research rept. 
T. Chira-Chavala, and W. H. Lin. Dec 92, 85p UCB- 
ITS-PRR-92-5 
See also Volume 2B, PB94-119765 and Volume 4, 
PB94-119781. Sponsored by Federal Highway Admin- 
istration, Sacramento, CA. California Div., lornia 
State Dept. of Transportation, Sacramento, and Cali- 
fornia State Business and Transportation Agency, 
Sacramento. 


Also available in set of 5 reports PC E99/MF E99, 
PB94-119732. 


This study aims to investigate whether it would be ben- 
eficial to include HOV lanes in route guidance net- 
works when high-occupancy-vehicle (HOV) lanes exist 
on the corridors. This is an important policy issue for a 
number of reasons. First, HOV lanes are integral parts 
of many urban corridors in the U.S., and there is no 
compelling reason at this time to exclude them from 
route-guidance networks. Second, HOVs share same 
pony with single-occupancy-vehicles (SOVs) out- 

i V lanes, thus congestion outside HOV lanes 
also affects HOVs. Therefore, HOVs can conceivably 


benefit from havi i information to 
guide their journey. third, Se adiiivaheusaten that HOV 
lanes are a good public policy, thus it appears desira- 
ble to continue to provide travel-time advantages to 
HOVs over SOVs even when advanced route guidance 
technologies become available. 


415,856 


PB94-119781/GAR PC A05/MF A02 
California Univ., Berkeley. California PATH Program. 
Feasibility Study of Advanced he song g pone 
Systems. Volume 4. implementation of 
Control Systems in Transitways. 

Research rept. 

T. Chira-Chavala, W. B. Zhang, J. Walker, F. 
Javandel, and L. Demsetz. Dec 92, 100p UCB-ITS- 
PRR-92-6 

See also Volume 3, PB94-119773. Sponsored by Fed- 
eral Highway Administration, Sacramento, CA. Colter. 
nia Div., California State Dept. of Transportation, Sac- 
ramento, and California State Business and Transpor- 
tation Agency, Sacramento. 

Also available in set of 5 reports PC E99/MF E99, 
PB94-119732. 


Lateral guidance/control technologies are emerging 
advanced technologies that can be deployed inde- 
pendently to enhance traffic operation and safety. 
They can also be deployed in conjunction with longitu- 
dinal control systems to increase capacity of the trans- 
portation network. These capacity increases can occur 
because the use of lateral control may lead to reduc- 
tions in the lane width requirement, which in turn 
allows additional lanes to be created within existing 
right-of-ways. This study investigates some issues 
concerning the implementation and impacts of lateral 
guidance/control systems. It proposes phased imple- 
mentation of these systems, initially in exclusive- 
access high -vehicle (HOV) lanes. The ra- 
tionale for focusing on these HOV lanes now is that 
implementation in such systems is likely to be less 
complex than that on multiple-lane freeways, and the 
implementation in HOV facilities appears to have its 
own merit from a policy standpoint. 


415,857 
PB94-120912/GAR PC A10/MF A03 
Texas Transportation Inst., College Station. 
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Transportation Aspects of the Maquiladora Indus- 
try Located on the Texas/Mexico Border. 
Final research rept. 
D. Burke, T. Lomax, D. Shrank, R. Duarte, and M. 
Hodgson. Dec 92, 214p TTI-2-10-90-2034, FHWA/ 
TX-92/2034-2F 
by Federal Administration, Austin, 
TX. Texas Div., and Texas . of Transportation, 
Austin. Transportation Planning Div. 
The report is part of a study to develop information 
which can be used by the Texas Department of Trans- 
portation (TxDOT) to assess impacts of growth in truck 
traffic in the Texas-Mexico border area roadway net- 
work. Dramatic increases in the maquiladora and other 
international trade between Texas and Mexico have 
substantial concern over the adequacy of 
infrastructure systems that serve the ports of entry. 
These industries rely heavily on truck traffic to carry 
goods within the border area and between the border 
area and the other regions of the U.S. and Mexico. 


415,858 

PB94-121381/GAR PC A06/MF A02 
Washington State Transportation Center, Seattle. 
Western States Transparent Borders Project: Insti- 
— Barriers and Recommended Actions - 


Vashington. 
Final technical rept. 
M. Hallenbeck, J. Koehne, R. R. Scheibe, D. Rose, 
and J. Leech. ly Ly WA-RD-309.2 
See also PB93- Prepared in 
jn Management Group, Bellevue, WA. 
—— State Dept, of Transportation, Olympia, 
one ae ee 


ation with 
by 
lay Administration, Olympia, WA. 


This is the second report for an FHWA sponsored 
project that is investigating the barriers to implement- 
ing IVHS commercial vehicle operations (CVO) tech- 
nologies in seven northwestern states. The report de- 
scribes the barriers to implementing the IVHS CVO 
t and the steps needed to surmount those 
barriers. report is intended to serve as a blueprint 
for state agency efforts to use to successfully and in- 
crementally improve the efficiency with which they reg- 
ulate trucking industry operations. 


415,859 

PB94-122488/GAR PC A04/MF A01 
Michigan Univ., Ann Arbor. Inst. of Labor and Industrial 
Relations. 

Economic impact of the Domestic Automotive in- 
dustry on the United States and Its Major Regions. 


Final rept. 

G. A. Fulton, and D. R. Grimes. Sep 93, 53p 

Contract EDA-99-07-13755 

Sponsored — Development Administration, 
ashington, DC. 


Wi 
This assesses the economic effect of domestic 
ile manufacturing on the United States as a 
whole, on its major regions, and on its various econom- 
ic sectors. The report provides quantitative estimates 
of the effect on regional economies of an increase in 
the share of motor vehicle sales accounted for by do- 
mestic . The estimates include direct effects 
1 itself and spin-off effects 


caused employment gains in all ae 
those with existing concentrations of auto manufactur- 
ing--and in many economic sectors, i nonman- 
——- The second model found that increased 
auto production increases national income and em- 
panes GA Sat He incema aNd [sb eBook vary 
greatly by region, with some regions gaining and 
others losing. 


415,860 
PB94-852613/GAR PC NO1/MF NO1 
NERAC, pee qomet’ CT. 


citations minimum 
each order. PB86-869419. 
part by National Technical Information 
bibliography contains citations concerning the 
recording, counting, and driving mechanisms of 


Oct 93, 6 
The 


93, 66 

Updated 

Sponsored in 

Service, Springfield, VA 
design, f 

tance 
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odometers are described. Tamper-proof designs for 
automotive odometers are discussed. Odometers 
linked with tachometers, meters used to compute 
mileage, and devices that alert a driver to 
automotive maintenance are presented. Odometers 
used on bicycles, wheelchairs, golf carts, boats, and 
for pipeline inspection are also included. (Contains a 
minimum of 66 citations and includes a subject term 
index and title list.) 


415,861 


GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 
Antilock Brake oan \ Bibliography from the 
Global ny me my 


Published Sear 

Dec 93, 187 citations minimum 

Updated with each order. Supersedes PB93-864429. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations concerning anti- 
skid systems related to vehicle brakes. Included are 
trends and ee, for antilock systems, company 

product development, and problems related to manu- 
cae and product evaluation. The applications cover 
motorcycles, off-highway vehicles, and electric cars. 
Transputer modeling, comparison of hydraulic sys- 
tems, sensor contr and antilock brake test systems 
are also discussed. (Contains a minimum of 187 cita- 
tions and includes a subject term index and title list.) 


415,862 
PC NO1/MF NO1 


/GAR 
NERAC, Inc., Tolland, CT. 
Highway Traffic and Detection. (Latest 
citations from the NTIS Bibliographic Database). 
Published Search®. 
Dec 93, 250 citations 
Updated with each order. Supersedes PB93-868685. 
Sponsored in part by National Technical Information 

Service. Sayan Spee, VA. 


The phy contains citations concerning tech- 
niques and equipment used in the detection of high- 
way traffic. Incident detection and the development of 
algorithms, specific systems descriptions and evalua- 
tions, sensor location strategies, and total system 
design considerations are among the topics dis- 
cussed. Vehicle detection and counting on freeways, 
ramps and in urban traffic are considered. The use of 
detector output in traffic control systems is reviewed. 
(Contains 250 citations and includes a subject term 
index and title list.) 


Transportation Safety 


415,863 
N94-14008/4/GAR PC A04/MF A01 
Bundesanstalt fuer Flugsicherung, Frankfurt am Main 


(Germany, F.R.). 
Jahresbericht ‘91 der Bundesanstalt fuer 


c1992, 53p ETN-93-94208 
Text in German. 


Statistical information, technological advances and 
measures taken by German administration in the flight 
safety area are presented. The role of cooperation be- 
tween ——— and defense departments was 
outlined. Air traffic service routes were created or 
modified in order to remedy to traffic increase. Stand- 
ard flight safety processes were introduced at former 
East ny airports. Safe’ ne services 
for Netherlands, Belgium and Federal Republic of Ger- 
many decided the integration of their existing air traffic 
control system in a common project for optimization of 
radar information use, by means of radar data inter- 
change network. Safety improvements, obtained with 
instrument and microwave ranging systems and modi- 
fications in information and data transfer facilities were 
reported. Design phase of a monopulse secondary 
radar subsystem in the framework of the radar mod- 
ernization program was achieved by introducing critical 
design review concept. An integration test between 
sensor data processor and radar message conversion 
and distribution equipment was performed. Feasibility 
of a short term conflict alert system was examined and 
the American en route automated radar tracking 


system was chosen. A departure coordination system 
for reduction of coordination cost between toward and 
approach control and area control center workstations 
was implemented at the Frankfurt airport. A weather 
data and information visualization system with light wa- 
veguide transmission was implemented at new Munich 
airport. Statistical information about air traffic in Ger- 
many is given. 


415,864 


N94-15125/5/GAR 

(Order as N94-15120/6/GAR, PC — 

02) 

Rijksluchtvaartdienst, Schiphol (Netherlands). Meet- 
kundige Dienst. 
Toekomstverwachting Rid, Luchtvaartinspectie 
(Aviation Inspection . 
H. N. Wolleswinkel. 1991, 22p 
Text in Dutch. in Nal, Symposium on the Future of Aer- 
onautics in the Netherlands 22 p. 


The main tasks of aviation inspection, namely guaran- 
teeing safety and minimizing the environment effects 
of civil aviation as well as the expectations, are dis- 
cussed. The activities and methods are strongly 
changing due to increasing internationalization and en- 
vironment consciousness. The establishment and ap- 
plication of international rules are outlined. 


415,865 


N94-15550/4/GAR PC A03/MF A01 
National Aeronautics and Space Administration, Mof- 
fett Field, CA. Ames Research Center. 

pa en Deviations: Breakdowns of an Error-Toler- 
E. A. Palmer, E. L. Hutchins, R. D. Ritter, and |. 

Vane! . Oct 93, 44p NAS 1.15:108788, A- 
93119, NASA-TM-108788 

Contract RTOP 505-64-13 

Sponsored by NASA and FAA, Washington. 


Pilot reports of aviation incidents to the Aviation Safety 
Reporting System (ASRS) provide a window on the 
problems occurring in today’s airline cockpits. The nar- 
tatives of 10 pilot reports of errors made in the automa- 
tion-assisted altitude-change task are used to illustrate 
some of the issues of pilots interacting with automatic 
systems. These narratives are then used to construct 
a description of the cockpit as an information process- 
ing system. The analysis concentrates on the error-tol- 
erant properties of the system and on how break- 
downs can occasionally occur. An error-tolerant 
system can detect and correct its internal processing 
errors. The cockpit system consists of two or three 
pilots supported by autoflight, flight-management, and 
alerting systems. These humans and machines have 
distributed access to clearance information and per- 
form redundant oes of information. Errors can 
be detected as deviations from either expected behav- 
ior or as deviations from expected information. Break- 
downs in this system can occur when the checking and 
cross-checking tasks that give the system its error-tol- 
erant properties are not performed because of distrac- 
tions or other task demands. Recommendations 
based on the analysis for improving the error tolerance 
of the cockpit system are given. 


415,866 


PB93-910406/GAR PC A05/MF A01 
— Transportation Safety Board, Washington, 


National a Safety Board Aircraft Ac- 
cident Mitsubishi MU-2B- 
60, N7: eaten Piper PA-32-301, N82419, Green- 
wood Municipal Airport, Greenwood, Indiana, Sep- 
tember 11, 

13 Sep 93, asp ‘NTSB/AAR- 93/05 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $100 U.S., Canada, 
and Mexico; all others $200). Single copy also avail- 
able in paper copy or microfiche. 


The report explains the midair collision of an MU-2 air- 
craft with a PA-32 aircraft about 2 miles northeast of 
the Greenwood Municipal Airport, Greenwood, Indi- 
ana, on September 11, 1992. Safety issues in the 
report focused on the deficiencies in the see-and- 
avoid concept as a primary means of collision avoid- 
ance, and the failure of pilots to fully utilize the air traf- 
fic control system by obtaining instrument flight rules 
clearances before takeoff. 





415,867 
PB93-910407/GAR PC A06/MF A02 


— Transportation Safety Board, Washington, 


National Transportation Safety Board Aircraft Ac- 
cident Report: agg les) ~ Engine Separation, Japan 
Airlines, inc., ht 46E, Boei: “a N473EV, 
Anchorage, Ales a, March 31,1 

13 Oct of 110p NTSB/AAH-93/08 

Paper copy available on Standing Order, deposit ac- 
count required (minimum deposit $100 U.S., Canada, 
and Mexico; all others $200). Single copy also avail- 
able in paper copy or microfiche. 


The report explains the in-flight separation of the No. 2 
engine and engine pylon from a B-747-121 airplane 
shortly after its takeoff from Anchorage International 
Airport, Anchorage, Alaska, on March 31, 1993. The 
safety issues discussed in the report focused on the 
inspection of B-747 engine pylons, meteorological 
hazards to aircraft, the lateral load-carrying capability 
of engine pylon structures, and aircraft departure 
routes at Anchorage International Airport during turbu- 
lent weather conditions. 


415,868 

PB94-116373/GAR PC A04/MF A01 

ane — - och Trafikinstitut, Linkoeping (Sweden). 
tsfoerbaettringar av Lokala Trafikmil- 

meg Korsningen Brogatan/Hamngatan i Halm- 

stad (Safety Improvements of Local Traffic Envi- 

ronments, a Junction in Halmstad, Western 

Sweden). 

H. E. Pettersson, S. Almqvist, B. Nilsson, and B. 

Oennerfalk. 1993, 71p VTI/MEDDELANDE-711 

Text in Swedish; summary in English. 


An analysis of safety problems at a junction in Halm- 
stad, western Sweden, has been performed as part of 
the inter-Nordic project ‘Cycle accidents at junctions, a 
method study’. The work was based on a method de- 
veloped earlier in the project, where an analysis of ac- 
cidents, videotaped road user behavior and more con- 
ventional measurements of traffic, such as composi- 
tion and flows, is used to select appropriate road 
safety actions. After these measures had been intro- 
duced, a follow-up study in terms of conflict studies 
and changes in road user behavior was carried out. 
Road user interviews with motorists and cyclists were 
conducted both before and after the junction had been 
modified. The implemented measures proved to 
erate the planned effects on behavior as seen from 
videotapes. 


415,8 
$B94-861416/GAR PC NO1/MF NO1 
NERAC, Inc., Tolland, CT. 

Hazardous Materials Transportation. (Latest cita- 
tions from the Ei Compendex*Plus database). 
Published Search®. 

Dec 93, 132 citations minimum 

Updated with each order. Supersedes PB93-870087. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


The bibliography contains citations concerning the 
transportation of hazardous chemicals, gases, explo- 
sives, and spent nuclear fuel. Liquefied natural gas 
transportation is emphasized. Tanker ships, contain- 
ers, and pipelines for these materials are discussed 
along with truck, rail, air, and submarine transportation. 
Safety —— and routing information are present- 
ed. Hazards specific to arctic shipping are included. 
(Contains a minimum of 132 citations and includes a 
subject term index and title list.) 
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DEVELOPMENT 


Economic Studies 


415,8 


$684-117678/GAR PC AO5/MF A01 


URBAN & REGIONAL TECHNOLOGY & DEVELOPMENT 


National Council for Urban Economic Development, 
Washington, DC. 

Exchanging Ideas Across the Globe: Successful 
Economic Development in the U.S. and Abroad. 
Final rept. 

J. Murphy. Nov 91, 83p 

Grant EDA-99-06-07310 

Report on a policy forum held on April 7, 1991. Spon- 
sored by Economic Development Administration, 
Washington, DC. 


In April 1991, the National Council for Urban Economic 
Development (CUED) and the Economic Development 
Administration (EDA) cosponsored a forum that is the 
basis for this report. The forum sought to inform and 
familiarize economic development practitioners with 
some major trends in a number of economic develop- 
ment subject areas. Nine economic development 
areas were covered under two broad categories: phys- 
ical development and business development. The 
physical development roundtable covered urban revi- 
talization, opportunities in global competition, technol- 
ogy-driven development, and infrastructure financing. 
The business development roundtable covered inter- 
national technology transfer, economic adjustment, 
workforce training, micro-enterprises and self employ- 
ment, and government/industry/university partner- 
ships. 


Emergency Services & Planning 


415,871 


PB94-124484/GAR PC A04/MF A01 
Foersvarets Forskningsanstalt, Linkoeping (Sweden). 
Huvudavdeining foer Informationsteknologi. 
Besiutsstoed foer Raeddningsiedare: Tonvikt pa 
Raeddningsinsatsen vid Alivarliga Olyckor (Deci- 
sion Support for Rescue Commanders: Focus on 
Rescue Operations and Severe Accidents). 

K. Ohlsson, C. Sahlin, S. Loef, and T. Nordqvist. Jun 
93, 60p FOA-A-30071-3.4 

Text in Swedish; summary in English. 


Contents: Analysis of the Activity of Rescue services; 
Analysis of Inquiry reports; Interviews with rescue 
commanders; Defense applications of decision sup- 
port; and Proposal for the development of decision 
support for the rescue services. 


Social Services 


415,872 


PB94-117751/GAR PC A03/MF A01 
Lynchburg, VA. 

Lynchburg Economic Development Strategy. 

Jan 92, 48p 

Sponsored by Economic Development Administration, 
Washington, DC. 


The City of Lynchburg, Virginia, has successfully im- 
plemented an industrial incubator program over the 
past three years. The report presents an economic de- 
velopment strategy that has been accomplished with 
the dual objective of expanding on the successful incu- 
bator program and, concurrently, linking this program 
to its state-designated Urban Enterprise Zone. The 
study has researched facility sites in the City and fi- 
nancing resources appropriate to the City’s desired 
goals. In addition to researching facility needs and so- 
lutions, the research developed several financing al- 
ternatives that will address both facility financing and 
the seed capital that most incubator firms require. 


Transportation & Traffic Planning 


415,873 


PB94-117249/GAR PC A08/MF A02 
Massachusetts Univ., Amherst. Dept. of Civil and Envi- 
ronmental Engineering. 


415,875 


Transportation & Traffic Planning 


Cost Effective Investment Strategies for incident 
on a Section of the Massachusetts 
Turnpike. 


Final rept. 1 Sep 91-31 Dec 92. 

P. W. Shuldiner. Jul 93, 174p 

Contract DTOS-88-G-0001 

Prepared in cooperation with Massachusetts Inst. of 

Tech., Cambridge. Region | Univ. Transportation 

Center. Sponsored by Department of Transportation, 

—— DC. University Transportation Centers 
‘ogram. 


Procedures employed by the Massachusetts poueee 
Authority to mana age incidents occurring on the Turn- 
pike were analyzed. Modifications to these procedures 
designed to reduce the average time required to identi- 
fy and confirm the occurrence of an incident, clear the 
incident, and reestablish normal traffic flow were eval- 
uated for a section of the Turnpike between inter- 
changes 9 and 12. Four alternatives were evaluated in 
terms of the cost of each over a ten year period and 
the value of the travel time that would be saved if each 
was adopted. The four alternatives were: (1) add addi- 
tional police patrols; (2) install loop detectors at one- 
third mile intervals; (3) install loop detectors at one 
third of a mile and thirteen closed circuit television 
(CCTV) cameras at known trouble spots; and (4) install 
loop detectors at one third of a mile and CCTV cam- 
eras at one-half mile intervals. Benefits exceeded 
costs for all but the additional patrol alternative at dis- 
count rates of both 6 and 8 percent. 


415,874 
PB94-119492/GAR PC A03/MF A01 


TransNow, Seattle, WA. 

Congestion it: Travel Behavior and the 
Use of Impact Fees. Volume 1. Effects of House- 
hold Structure and Selected Characteristics on 
Trip Chaining. 

Final rept. 

K. J. Dueker, J. G. Strathman, and J. Davis. Aug 93, 
39p TNW-92-03.1 

Contract DTOS88-G-0010 

See also PB94-119500. prenene in cooperation with 
Portland State Univ., OR nter for Urban Studies. 
Sponsored by Department of Transportation, Wash- 
ington, DC. 


This paper analyzes trip chaining, focusing on how 
households organize non-work travel. A trip chaining 
typology is developed using household survey data 
from Portland, Oregon. Households are organized ac- 
cording to demographic structure, allowing analysis of 
trip chaining differences among household A 
logit model of the propensity to link non-work trips to 
the work commute is estimated. A more general model 
of household allocation of non-work travel among 
three alternative chain types--work commutes, multi- 
stop non-work journeys, and unlinked trips--is also de- 
veloped and estimated. Empirical results indicated that 
the likelihood of linking work and non-work travel, and 
the more general organization of non-work travel, 
varies with respect to household structure and other 
factors which previous studies have found to be impor- 
tant. The effects of two congestion indicators on trip 
chaining were mixed: workers who commuted in peak 
periods were found to have a lower propensity to form 
work/non-work chains, while a more ‘al conges- 
tion indicator had no effect on the allocation of non- 
work trips among alternative chains. 


415,875 
PB94-119500/GAR PC A04/MF A01 


TransNow, Seattle, WA. 
Congestion Travel Behavior and the 
Use of Impact Fees. Volume 2. Traffic impact Fees. 
— Regarding Calculation and Efficiency. 

inal rept. 
K. J. Dueker, A. M. Rufolo, and C. Lawson. Aug 93, 
61p TNW-92-03.2 
Contract DTOS88-G-0010 
See also PB94-119492. ~~ in cooperation with 
Portland State Univ., OR ter for Urban Studies. 
Sponsored by Department of Transportation, Wash- 
ington, DC. 


Many communities are using or considering the use of 
traffic impact fees as a method to help finance con- 
struction of roads required because of new develop- 
ment. Such fees are intended to reflect the demand for 
road city which new development ates. 
However, there is little analysis of the appropriate role 
of impact fees in the financing of public infrastructure. 
The literature on impact fees indicates that there are 
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Sponsored by Department of Transportation, Wash- 
' , DC., and Kitsap Transit, Bremerton, WA. 


306 VOL. 94, No. 5 


/GAR PC A18/MF A04 

Mass Transportation Research information 
Service, Washington, DC. 
Transit Research Abstracts, 1993. Volume 11. 
oor Jan 92-Feb 93. 
Oct 93, UMTRIS-1992, FTA/DC-26-0022 
Sponsored Federal Transit Administration, Wash- 
ington, DC. Technical Assistance Program. 


Transit Research Abstracts is an annual publication 
that features abstracts and research project summa- 
ries on planning, designing, financing, constructing, 
operating, maintaining, managing, and marketing all 
modes of public transit. Some of these modes are ad- 
vanced guideway systems, buses, carpools, commuter 
services, elderly and i transport, heavy rail 
transit, light rail transit, paratransit, rapid transit, street- 
cars, taxicabs, trolley buses, and vanpools. Each issue 
is divided into five sections: (1) abstracts of reports 
and journals, (2) summaries of ongoing research, (3) a 


source index, (4) an author index, and (5) a subject 
index. The issue contains 1,371 abstracts of research 
reports, journal articles, and other information sources, 
and 488 summaries of ongoing research. Referenced 
documents come from both U.S. and foreign sources. 


415,878 


PB94-860004/GAR 
NERAC, Inc., Tolland, CT. 
Ramp Control . (Latest citations from the 
ic Database). 


Published Search®). 

Dec 93, 110 citations minimum 

Updated with each order. Supersedes PB82-801291. 
Sponsored in part by National Technical Information 
Service, Springfield, VA. 


PC NO1/MF NO1 


The bibliography contains citations concerning ramp 
design, merging control, ramp metering, and ramp use. 
Studies are documented of freeway collector lanes, 
exits into city streets, traffic bottlenecks, express bus 
lanes, vehicle collisions, road curves, freeway entry 
control--all involving ramp engineering. Computerized 
simulations and freeway corridor models are present- 
ed, along with traffic models, ramp control strategies, 
optimization procedures, and studies of freeway traffic 
flow. A few cases in which accident incidences have 
been linked to faulty ramp design, thereby calling for 
improved vehicle monitoring have been included. 
(Contains a minimum of 110 citations and includes a 
subject term index and title list.) 





KEYWORD INDEX 


Index entries in this section are selected to indicate important ideas and concepts presented in a 
report. When using the keyword index, be sure to look under terms narrower, broader, or related 
to a particular topic. Although some of the keywords are not selected from a controlled vocabulary 
of terms, most of them have been selected from the DoD, DoE, NASA, or NTIS controlled 
vocabularies. The entries are arranged by keyword and then by the NTIS order number. 


DO NOT USE THE ABSTRACT NUMBER TO ORDER A DOCUMENT 


NTIS order number/Media code Abstract number 


2-CHLORONITROBENZENE 
NTP Technical Report on Toxicity Studies of 2-Chioroni- 
trobenzene and 4-Chioronitrobenzene (CAS Nos. 88-73-3 
and 100-00-5) Administered by Inhalation to F344/N 
Rats and B6C3F1 Mice. 
PB94-118262/GAR 414,724 


4-CHLORONITROBENZENE 
NTP Technical Report on Toxicity Studies of 2-Chlioroni- 
trobenzene and 4-Chioronitrobenzene (CAS Nos. 88-73-3 
and 100-00-5) Administered by Inhalation to F344/N 
Rats and B6C3F1 Mice. 
PB94-118262/GAR 


AAIR POLLUTION CONTROL 
Alternative formulations of regenerable flue gas cleanup 
catalysts. Progress report, March 1, 1993--May 31, 1993. 
DE93041264/GAR 414,110 


ABANDONED SITES 

Remedial action and site design for stabilization of the in- 
active uranium mill tailings sites at Slick Rock, Colorado. 
Attachment 2, report. 

DE93041031/GAR 414,815 
Remedial action and site design for stabilization of the in- 
active uranium mill tailings sites at Slick Rock, Colorado. 
Attachment 3, Groundwater hydrology report. 
DE93041032/GAR 414,203 


Remedial action plan and site design for stabilization of 
the inactive uranium mill tailings sites at Slick Rock, Colo- 
rado. Appendix A to Attachment 3, Tabies. 
DE93041033/GAR 414,278 
Remedial action pian and site design for stabilization of 
the inactive — mill tailings sites at Slick Rock, Colo- 
rado. Appendix B to Attachment 3, Lithologic 7 
DE93041034/GAR —, 14,204 
Remedial action plan and site design for stabilization of 
the inactive uranium mill tailings sites at Slick Rock, Colo- 
rado. Appendix C to Attachment 3, Calculations. 
DE93041035/GAR 414,205 
Remedial action and site design for stabilization of the in- 
active uranium mill tailings sites at Slick Rock, Colorado. 
Attachment 4, Water resources protection strategy. 
DE93041036/GAR 414,206 


ABERRATION 
Aberration Correction of Unstable Resonators. 
PAT-APPL-8-071 131/GAR 


ABRASION RESISTANCE 
Unscreened Low Tension Cabels Scrape Abrasion Test- 


7 
'94-123767/GAR 414,431 


414,724 


415,094 


SAMPLE ENTRY 


Keyword term 


Title 


ORIFICE METERS 


Numerical Simulation of Flow through Orifice Meters. 


Final Report, September 1987-March 1991. 


ABRASION RESISTANT COATINGS 
Abrasion-Resistant Coatings. (Latest citations from World 
Surface Coatings Abstracts). 
PB94-861440/GAR 414,462 
ABSORPTION 
Molecular Sieves: Utilization in Selective Gas Sorption. 
(Latest citations from the Energy Science and Technolo- 
Database). 
94-860087/GAR 413,450 
ABSORPTION CROSS SECTIONS 
Theoretical Antideuteron-Nucleus Absorptive Cross Sec- 


tions. 

N94-14551/3/GAR 415,508 
ABSORPTION SPECTRA 

Optical Properties of CO2 ice and CO2 Snow in the UI- 

traviolet, Visible, and Infrared. 

N94-14081/1/GAR 415,251 
ABSTRACTS 

Transit Research Abstracts, 1993. Volume 11. 

PB94-123999/GAR 
ACCELERATED LIFE TESTS 

Formal Functional Test Designs with a Test Representa- 


tion Language. 

N94-14383/1/GAR 413,653 

Analytical and Experimental Investigation of the Feasibili- 

ty of Accelerated Lifetime Testing of Materials Exposed 

to an Atomic Beam. 

N94-15766/6/GA 414,533 
ACCELERATION 


Determination of Acceleration Field Parameters with 
Linear Accelerometers. 
415,397 


415,877 


PB94-125606/GAR 


ACCELERATION (PHYSICS) 
Microgravity Acceleration Measurement 
Characterization. 
N94-13755/1/GAR 

ACCELERATOR FACILITIES 
Radiation calculations using LAHET/MCNP/CINDER9O. 
DE93018298/GAR 415,412 


Facilities for in situ ion beam studies in transmission elec- 
415,472 


Environment 


415,704 


tron microscopes. 
DE93019567/GAR 
ACCELERATORS 
Results of initial testing of the four stage RHEPP acceler- 
ator. 
DE93018849/GAR 415,429 
Accelerator Technology Division progress report, FY 
1992. 


PB93-124121/GAR 


312,836 


DE93019206/GAR 415,443 


ACCELEROMETERS 
eons and comparison of two tunnel events at the 
Nevada Test Site. Los Alamos Source Region Project. 
DE93040504/GAR 414,781 


Microgravity Acceleration Environment 
Characterization. 
N94-13755/1/GAR 415,704 


ACCESSIBILITY OF HEALTH SERVICES 
Medicare Current Beneficiary Survey (MCBS) Calendar 
Year 1992 Access to Care. Public Use Documentation. 
PB94-114014/GAR 414,340 


Developing Rural Health Networks Under the EACH/ 
RPCH Program: Interim Report of the Evaluation of the 
Essential Access Community Hospital/Rural Primary Care 


Hospital Program. 
PB94-117959/GAR 414,331 
1992 


Medicare Current Beneficiary Survey (MCBS) 
Access to Care. 
PB94-500022/GAR 414,342 


ACCIDENT ANALYSIS 
Saekerhetsfoerbaettringar av Lokala Trafikmiljoeer. Kors- 
ningen Brogatan/ —— in i Haimstad (Safety improve- 
ments of Local Traffic Environments, a Junction in Halm- 
stad, Western Sweden). 
PB94-116373/GAR 415,868 


ACCIDENT INVESTIGATIONS 
National Transportation Safety Board Aircraft Accident 
Report: Midair Collision, Mitsubishi MU-2B-60, N74FB, 
and Piper PA-32-301, N82419, Greenwood Municipal Air- 
port, Greenwood, Indiana, September 11, 1992. 
PB93-910406/GAR 415,866 
National Transportation Safety Board Aircraft Accident 
Report: In-Flight Engine Separation, Japan Airlines, Inc., 
Flight 46E, Boeing 747-121, N473EV, Anchorage, Alaska, 
March 31, 1993. 
PB93-910407/GAR 415,867 
(FACE) 


Fatal Accident Circumstances and Epi i 
Report: Electrician Apprentice Electrocuted After Con- 
tacting a 480-Volt Conductor in South Carolina, June 21, 


1993. 
PB94-117884/GAR 414,684 


Fatal Accident Circumstances and Epi i (FACE) 
Report: Equipment Operator Struck and Killed by Skid- 
der, South Carolina, April 8, 1993. 

PB94-117892/GAR 414,685 
(FACE) 


Fatal Accident Circumstances and Epidemi 
Report: Truck Driver and Company President Electrocut- 
KW-1 


Measurement 





ed After Crane Boom Contacts Powerline, West Virginia, 
March 31, 1993. 

PB94-117900/GAR 414,686 
Fatal Accident Circumstances and ae A (FACE) 
Report: Two Men Die in Well aon ation, Mary- 
PB94-118320/GAR 414,689 


land, May 1, 1993. 
ag hy eng Ley: nag way Dp 


Report: Technical Engineer Dies After Air Bong Stuck ae 


by a Bulidoser/ Earth 
November 18, 1992. 
PB94-118346/GAR 414,691 


ACCIDENTS 
United States ave Gapestuans of Baas —~ 4 ~~ pea aameemes 
Accident/incident Reporting System (CAIRS) 
DE93018942/GAR 414,677 


ACCOUNTING 
Interactive computer-based instruction: Basic material 
control and demonstration. 
DE93018669/GAR 415,017 


Just in Time ~ are (Latest citations from the ABI/ 


ny 
pera! sere roomy 414,115 
nedfall och effekter 


Luftfoeroreningar i soedra yy MN 

1982. (Ar pol a in southern - Deposition and 
1992 

DE94702193/GAR 414,120 


ACOUSTIC ARRAYS 
Assembly with Vibrations Isolated Transduc- 
er Elements. 
PATENT-5 241 519 413,797 
ACOUSTIC DETECTORS 
fous for images Acoustically. 
PAT-APPL-8-038 364/GAR 
Acoustic Devices: Federal Applied bey my Avail- 
able for Licensing. (Latest citations from the NTIS Biblio- 
ic Database). ome 
413, 


413,796 


jon Acoustique Differee dans les Com- 

Carbone-Epoxyde des Materiaux (Study of De- 
Emission in Carbon Epoxy eae > 

N94-14815/2/GAR 4,485 


ACOUSTIC IMAGES 


PRT-APPL-8-098 964/GAR 


ACOUSTIC LEVITATION 
ics in Space and Interference with Acoustic 


415,130 


413,796 


Drop 
Field (M-15). 

N94-13747/8/GAR 
Preparation of Optical Materials Used in Non-Visible 


Region (M-17). 
N94-13749/4/GAR 
ACOUSTIC MEASUREMENT 

Study on the Possibilities to Apply Spectrumnindex. 

N94-14034/0/GAR 413,387 

Istituto Elettrotecnico Nazionale Galileo Ferraris, Rap- 
Annuale 1991 (Activities Report of the National 


lectrotechnical Institute Galileo Ferraris). 
N94-14812/9/GAR 413,627 


415,247 


Ultrasound Absorption in Molten Saits. 
N94-15161/0/GAR 
ACOUSTIC MEASURING INSTRUMENTS 
Acoustic Devices: Federal Applied T 
able for Li ing. (Latest citations from the 
1/GAR 
ACOUSTIC PROPAGATION 
Open Boundary Conditions for incompletely Parabolic 
N94-13971/4/GAR 415,111 
ACOUSTIC PROPERTIES 
ere neea sates on tnew Gaal 
webs. 15000/4/GAR 415,216 


emenmate Wave-Fields = by Different 


Source T) Uh eemaamatn 
PB94-1 413,798 


Po ene ll 
asia re 


AD MoT? bearer Sea/e/Gan 413,793 


Evaluation of th Kirchhoff Approximation in Predicting the 

ne ope eee oe 

AD-A273 025/7 415,109 
, Magnetic Fields and p- 


Interactions 
Decitietions E 
413,208 


415,558 


jes Avail- 
1S Biblio- 
413,799 


Convection, 
Mode in the Sun. 
N94-14479/7/GAR 

ACOUSTIC SIGNALS 
1 of Higher Order Moment Spectrum Estima- 


tion Techniques. 
AD-A272 967/1/GAR 413,794 


KW-2 VOL. 94, No. 5 


KEYWORD INDEX 


ACOUSTICS 
Stability Curves for a Thermoacoustic Prime Mover. 
AD-A272 607/3/GAR 413,870 


8-Node Acoustic Finite Element for Non- 
i Fluid-Structure Interaction 
No413669/2/GAR 415,110 
ACOUSTO-OPTICS 
ical Post-Processor Time-Integrating Correla- 
tor Updates. 
N94-13831/0/GAR 413,562 
Display System E: ing Acousto-Optic Tunable Filter. 
PAT-APPL-8-073 235/ 413,639 
ACQUISITION 
Streamlining Defense | Laws. Executive Sum- 
mary: Report of the DOD i Law Panel. 
PB94-120805/GAR 414,758 


ACTINIDE BURNER REACTORS 
Safety aspects of Particle Bed Reactor plutonium burner 
system. 
DE93018821/GAR 414,950 
Transmutation of selected fission products in a fast reac- 


tor. 
DE93019123/GAR 414,951 


Chemical Technology Division annual technical report, 


1992. 

DE93019465/GAR 413,481 
ACTINIUM 224 

Reflection asymmetry in odd-A and odd-odd actinium 

DE93019755/GAR 415,477 
ACTIVATED SLUDGE PROCESS 

Biofiltration. (Latest citations from the Selected Water 

Resources Abstracts Database). 

PB94-859840/GAR 414,303 


ACTIVATION 
Metalioradical and E! Activation of Methane. 


Annual Report, 1008 uly 1993. 
Peet 11707/GAR 


ACTIVATION ENERGY 
= Equation Calculation of Solvent Activation Free 
Energies for Electron and Proton Transfer Reactions. 
AD-A272 665/1/GAR 413,455 
ACTIVE CONTROL 
Thermal Expert System (TEXSYS): Systems Autonomy 
ition Volume 2. Results. 
N94-13989/6/ 415,586 
Active Control of Fan-Generated Plane Wave Noise. 
N94-14481/3/GAR 413,106 
Animation of Multi-Flexible Body Systems and Its Use in 
Control System Design. 
N94-14629/7/GAR 413,749 
Use of Linked Lists in the Simulation of Controtler-Struc- 
ture Interaction. 
N94-14630/5/GAR 415,598 


— REGION 5395 
5395 of March 1989. 
PB 120714/GAR 


ACTS 
the Seventeenth _ Ex- 
——- Meeting (NAPEX 17) and the Advanced 
nome Tosmaiegy Satellite (ACTS) Propaga- 
Nod 14654/5/GAR 413,583 


Dewy bey > 's: Current and Future Activities. 
N94-14655/2/GAR 413,584 


Advanced Communications Technology Satellite (ACTS) 


Program: ACTS Project Update. 
N94-14673/5/GAR 413,598 


ition Terminal Delivery and Support. 
/GAR 415,644 


Data Collection with the ACTS Propagation Terminal. 
N94-14675/0/GAR 413,599 


Se Sa ee 


Noe146 14676/8/GAR 413,600 


ACTS Data Center. 
N94-14677/6/GAR 


413,472 


413,242 


ACTS 
N94-14674/ 


for Deep Space 
N94-14134/8/GAR 


Definiti 
3-1A: —T ealeeheae 


N94-14323/7/GAR 415,595 


: Commercial Use of Space. 
413,828 


Tracking and 
414,413 


Superconductivity Devices: 
N94-14324/5/GAR 
\ ics: Si 
Visreton eduction with wan Disbuted 2 
N94-14624/8/GAR 
ACYCLIC ALDEHYDES 
NTP Technical Report on Toxicity Studies of Giutaraide- 
hyde (CAS No. 111-30-8) Administered by Inhalation to 
F344/N Rats and B6C3F1 Mice. 


PB94-119252/GAR 414,727 


ADA (PROGRAMMING LANGUAGE) 


On-Line Upgrade of Program Modules Using AdaPT. 
N94-14472/2/GAR 413,705 


a a 


Posture and 


Noe 13759/3/GAR 


ADAPTERS 


Shield Ground Adapter for Kickpipes and Stuffing Tubes. 
PATENT-5 237 129 415,052 


ADAPTIVE CONTROL 
Tuning of Gaussian Stochastic Control Systems 
N94-14018/3/GAR 


Statistical Results from the Virgi 
= Using the Olympus 1 
NO#14658/6/GAR 413,587 
Contribution a |'Elaboration d’Algorithmes de Commande 
pour la Conduite de Procedes Fermentaires 

trol lor Fermentation Processes ——— 
N94-1 S/TIGAR 4,626 


ADAPTIVE FILTERS 
Adaptive | Processing Testbed. 
N94-13869/0/GAR 413,565 


Adaptive Signal Processing Testbed: Software Design 
N94-13870/8/GAR 413,566 


Adaptive Signal Processing Testbed Signal Excision Soft- 
ware: User's Manual. 
N94-14037/3/GAR 413,572 


Median a for Preprocessing of Time 


Series Measur 
N94 15961/1/GAR 414,618 


ADAPTIVE OPTICS 
vagh ee = ahd a —— la Turbulence Atmospheri- 
‘tude Modale de |I’Anisopianetisme et Application a 
FOptique Adaptative (Optical Propagation through Atmos- 
a Model Analysis of Anisoplanatism and 


pheric 

Application 7. eel aaa 

N94-14192/6/GAI 415,252 
instrumentation System for the 


Experimental Phased 
Seaton Mirror Extendible Large Aperture (PAMELA) Test 
N94- 14430/0/GAR 415,255 
Small Scale Adaptive Optics Experiment Systems Engj- 
NO4-13548/9/GAR 415,257 


Wavefront , Control, and Pointing. 
N94-14833/5/GAI 


Laser Power Beaming System Analyses. 
N94-14904/4/GAR 415,263 


Neural-Network-Directed Alignment of Optical Systems 
Using the Laser-Beam Spatial Filter as an Example. 
N94-15961/3/GAR 415,277 


ADDITIVES 
High SO(sub 2) removal efficiency testing. Technical 


eo report, (1 April--30 June 1993). 
1246/GAR 414,108 


ADDRESSING 
Generating Local Addresses and Communication Sets for 
Data-Par: Programs. 
autiie 15796/3/GAR 413,721 


oo a Rellectne” Metal Polymer 


Noe 15700/5/GAR 414,562 


Adhesion, Friction, Rupture: Approches Recentes a |'E- 
chelle du Nanometre (Adhesion, Friction, and Rupture: 
). 


Recent Nanometric 
PB94-119682/GAR 414,427 


yy - eee go och Strukturer. Del 6. Metoder 
Melian Optiska Fibrer 


between 
414,502 


Study on Visuo-Vestibular Control of 
iement in Fish during Adaptation to 


414,738 


413,747 
ition Ex- 
Satellite 


my Pr 
20, and 30 


415,737 


ical Fibres and 
94-123577/ GAR 


ADHESIVE BONDING 
Adhesion improvement with Silicon Based Coupling 
Agents: Surface Coatings. (Latest citations from World 
Surface Coati > es 
PB94-861457/ 414,435 


ADSORBENTS 
Fundamental mechanisms in flue gas conditioning. Quar- 
terly report, April 1993--June 1993. 
DE93041247/GAR 414,109 


Alternative formulations of regenerable flue gas cleanup 

ae. report, March 1, 1993- ‘May 31, 1993. 

DE! 1264/GAR 414,110 
ADSORPTION 

Gee, oo 

DE93019512/GAR 414,038 


Neptunium(V) sorption on quartz and albite in aqueous 
suspension. Annual progress report. 





DE93040587/GAR 414,202 


ADVANCED LIGHT SOURCE 


Simulation of the ALS longitudinal multibunch feedback 


system. 
DE93019227/GAR 415,444 


Closed-loop photon beam contro! study for the Advanced 
Light Source. 
DE93019234/GAR 415,448 
Study of coupled-bunch collective effects in the ALS. 
DE93019236/GAR 415,449 
50 MeV Beam Test Facility at LBL. 

DE93019245/GAR 415,455 
Impedance measurements of components for the ALS. 
DE93019253/GAR 415,460 


Design of the ALS transverse coupled-bunch feedback 


system. 
DE93019255/GAR 415,461 


Measurement and computation of the higher order 
modes of the ALS 500 MHz accelerating cavities. 
DE93019256/GAR 415,462 


Emittance measurement and modeling of the ALS 50 
MeV linac to booster line. 
DE93040116/GAR 415,492 


ADVANCED PHOTON SOURCE 


Dynamic response of the APS storage ring basemat: Pre- 
liminary measurements. 
DE93019507/GAR 415,468 


Filter and window behavior for the Advanced Photon 
Source beamline front end. 

DE93019749/GAR 415,475 
APS: Lighting up the future. 

DE93019840/GAR 415,480 
Intensity interferometry at the X13A undulator beamline. 
DE93040272/GAR 415,499 


ADVANCED VERY HIGH RESOLUTION RADIOMETER 


Algorithmus Zur Nebelfernerkundung Aus Satellitendaten 
und Zusatzinformationen (Algorithm for the Remote 
——s of Fog Using Satellite-Data and Additional Infor- 


jon). 
Noa. 14135/5/GAR 413,276 


Effects of ye) ee Aerosols on Optical Thickness 
and Particle Size of Clouds. Part 1: Retrieval Algorithm. 
N94-14230/4/GAR 414,130 
Accuracy Validation Test of Estimated Sea Surface Tem- 
perature by Satellite Data. 

N94-14264/3/GAR 415,064 
Sea ice Motions in the Central Arctic ice Central Arctic 


Pack Ice as Inferred from AVHRR Imagery. 
N94-15701/3/GAR 415,070 


AERIAL PHOTOGRAPHY 


a van Digitale Ruimtelijke Informatie Uit Luchtfo- 
to’s (Obtaining Digital Regional Planning Information from 
Aerial Pictures). 

414,900 


N94-14810/3/GAR 
Photogrammetry: Equipment and Image Processing. 
(Latest citations from the INSPEC Database). 

414,792 


PB94-859758/GAR 


AERIAL RECONNAISSANCE 


AIRSAR South American Deployment: Operation Plan, 


Version 3.0. 
N94-15919/1/GAR 415,825 


AERIAL SURVEYS 


Aerial Surveys of Endangered Whales in the Beaufort 
Sea, Fall 1992. 
PB94-123247/GAR 415,031 


AEROACOUSTICS 


Modal Analysis of Solar Panels Using Boundary Integral 


Equations. 
PB94-125580/GAR 414,096 


AEROASSIST 


Guidance Law Dev it for Aeroassisted Transfer 
Vehicles Using Matched Asymptotic Expansions. 
N94-14538/0/GAR 415,674 


AEROBRAKING 


Minimum Accommodation for Aerobrake Assembly. 
Phase 2: Structural for a Lunar Transfer Vehi- 
cle Aerobrake Which Can Be Assembled on Orbit. 

N94-15446/5/GAR 415,611 


AERODYNAMIC CHARACTERISTICS 


Kinematic Upgrade to an Infrared Air-to-Air Missile Using 
Dual- Interrupted-Thrust Technology and its Effect on 


Lethality. 
AD-A272 984/6/GAR 414,786 
Software 


Development of Pc-Based Aeronautical 
413,107 


(AEROWARE). 

N94-14611/5/GAR 
SRISTI: The NAL Method for the Design and Analysis of 
Natural Laminar Flow (NLF) Airfoils. 

N94-14615/6/GAR 413,108 
VSAERO Analysis of a Piper Cub Aircraft. 
N94-14616/4/GAR 


Panel Codes for Aerodynamic Analysis at NAL. 
N94-14617/2/GAR 415,170 


Aerodynamic Flight Control to Increase Payload Capabil- 
ity of Future Launch Vehicles. 
N94-15532/2/GAR 415,691 
Aerodynamic Control of ~- aes Vehicles through 
Vortex Manipulation, Volume 4 


413,109 


KEYWORD INDEX 


N94-15720/3/GAR 


AERODYNAMIC COEFFICIENTS 
Development of an Automated Film-Reading System for 


Ballistic R i 
N94-13815/3/GAR 415,095 


Numerical Simulation of a Powered-Lift Landing, bi cg | 

Flow Features Using Overset Grids, and Simulation of 
High Lift Devices on a Fighter-Lift-and-Control Wing. 

N94-14322/9/GAR 413,068 


AERODYNAMIC CONFIGURATIONS 
Extrapolation of Ground Test Data to Flight. 
N94-14170/2/GAR 413,085 
Aerodynamic Control of Nasp-Type Vehicles Through 
Vortex Manipulation. Volume 1: Static Water Tunnel 


Tests. 
N94-15655/1/GAR 413,072 
Vehicles thr 


Aerodynamic Control of Nasp-Type ‘ough 
Vortex Manipulation. Volume 2: Static Wind Tunnel Tests. 
N94-15677/5/GAR 413,074 
Design of a System of Codes for industrial Calculations 
of Flows around Aircraft and other Complex Aerodynamic 


Configurations. 
PB94-125598/GAR 415,226 


AERODYNAMIC FORCES 
Investigation of an Aeroelastic Oscillator: Analysis of 
pene oe wneaey we with Combined Trans- 
lational and Torsional Effects. 
N94-13906/0/GAR 413,065 
Techniques for Estimating Space Station Aerodynamic 
Characteristics. 
N94-13955/7/GAR 415,585 
AERODYNAMIC HEATING 
Shock/Boundary-Layer/Shock Interactions. 
N94-14172/8/GAR 


mee or Wave Test. 
N94-14173/6/GAR 


AERODYNAMIC INTERFERENCE 
Flow-Field Interference Produced by an Asymmetrical 
Support Strut. 
N94-14031/6/GAR 
Wail Interference Studies: Revisited. 
N94-14604/0/GAR 
Wall Interference and Bou 
Wind Tunnel with a Discretely 
N94-15794/8/GAR 
AERODYNAMIC LOADS 
Results of Experimental investigations to Determine Ex- 


ternal Tank Protuberance Loads Using a 0.03-Scale 
Mode! of the Shuttle Launch Configuration (Model 


413,076 


415,147 


413,802 


413,067 


415,160 


Simulation in a Transonic 
tted Test 
413,141 


47-OTS) in the NASA/ARC Unitary Plan Wind Tunnel, 


Volume 2. 
N94-14047/2/GAR 


AERODYNAMIC NOISE 
Mixing Noise Reduction for Rectangular Supersonic Jets 
by Nozzie a Induced Screech Mixing. 
No4-14208/0/GA 413,105 
Development of a Quiet Supersonic Wind Tunnel with a 
N94-15117/2/GAR 414,167 


AERODYNAMIC STABILITY 
Qualitative Investigation of a Generic Fighter Model in 
Radio Controlled Gliding Flight. 
N94-13898/9/GAR 413,081 
Turbulente Diffusion in Einer Scherstroe- 
mung MIT Stabiler Dichteschichtu — urbulent Diffusion 
in on amen Shear Flow with Stable Density Stratifi- 


tion). 
NO4-14443/3/GAR 415,153 


Aerodynamic Control of Nasp-Type Vehicles Through 
Voriex Manipulation. Volume 1: Static Water Tunnel 
Tests. 
N94-15655/1/GAR 
AERODYNAMIC STALLING 
Suppression of Dynamic Stall with a Leading-Edge Slat 
on a VR-7 Airfoil. 
N94-15657/7/GAR 413,073 
AERODYNAMICS 
Ss jum on Numerical and Physical Aspects of Aero- 
ic Flows (5th). 
AD-A272 788/1/GAR 415,113 
Proceedings of the Fluid Dynamics S' jum in Honour 
of Professor R. Narasimha on His 60TH Birthday. 
N94-14598/4/GAR 415,154 
Grid Adaption in Computational Aerodynamics. 
Eee 126240/GAR 415,228 
ters: i, — (Latest citations from the 
NTIS phic Da’ 
PB94-859949/GAR 413,127 
AEROELASTICITY 
Investigation of an Aeroelastic Oscillator: Analysis of 
One-Degree-of-Freedom Galloping with Combined Trans- 
lational and Torsional Effects. 
N94-13906/0/GAR 413,065 


Physical a) ag of the Benchmark Models Program 
No«-16722/9/GAF 
N94-15722/9/GAR 413,118 


Goatees & & a Method to Predict Transonic Limit 
Cycle Oscillation Characteristics of Fighter Aircraft (Con- 


415,587 


413,072 


AEROSPACE ENGINEERING 


PB94-125507/GAR 413,078 


yoy owe of Time-Linearized Unsteady Calculation Meth- 
Exponentially Diverging Motions in Aeroela 
Peed | 126224/GAR 415,227 


AEROGELS 


Energy and Technology Review, May 1993. 


DE 198/GAR 414,741 


AEROMAGNETISM 


Aeromagnetic Work in the Lincoin Sea: 1991 Survey. 
N94-13830/2/GAR 414,818 


AERONAUTICAL ENGINEERING 


De Toekomst van Nederland in de Luchtvaart (Symposi- 
um on the Future of Aeronautics in the Netherlands). 
N94-15120/6/GAR 413,145 


Vijftig Jaar Nvvi: Een Terugblik (Fifty Years of the Nether- 
lands Association of Aeronautical Engineers). 
ma /4/GAR 413,146 


en Werkelijke Ontwikkelingen in de Verkeers- 
hates (1961-1991) (Predicted and Real Development 
in the Aviation in the Period 1961-1991). 


N94-15122/2/GAR 413,147 


AERONAUTICS 


Toekomstverwachtingen Nationaal Lucht- en Ruimte- 
vaartiaboratorium (Expectations for the Future of the Na- 
tional Aerospace Laboratory). 


N94-15129/7/GAR 413,140 


AEROSOLS 


Bridging the Gap between the Rayleigh and Thomson 
Limits for Various Convex Bodies. 
415,254 


N94-14204/9/GAR 
Effects of Anthri ic Aerosols on Optical Thickness 
and Particle Size of Clouds. Part 1: Retrieval Algorithm. 


N94-14230/4/GAR 414,130 


Earth Radiation Budget, Cloud, and Aerosol Parameters 
Derived from AVHRR and TOVS Measurements. 
Se 413,314 


der Aerosole fuer den Ferntransport von 
Sonaden len in der Troposphaere (importance of Sprays 
for Long Range Transport of Harmful Substances in the 


Troposphere). 
N94-14723/8/GAR 414,134 


b negertee and Aerosol Distribution during AGASP-III: 
he ‘Haze’ Flights (March 16-30, 1989). 
PBee. 110484 GAR 413,324 


AEROSPACE ENGINEERING 


Intelligence Artificielle au Canada: Memoire Prepare Par 
les Membres du Caia (Artificial intelli e in Canada: A 
Description by the Members of the ACAI). 
N94-13820/3/GAR 


Research and Technologhy Highlights, 1992. 
N94-13962/3/GAR 413,143 


NASA/DOD Aerospace Knowledge Diffusion Research 
Project. Paper 34: Users and Uses of DOD Technical Re- 


ports: A Report from the Field. 
N94-14485/4/GAR 415,723 


NASA/DOD Aerospace Knowledge Diffusion Research 
Project. Paper 36: Technical Uncertainty as a Correlate 
of Information Use by US Industry-Affiliated Aerospace 
Engineers and Scientists. 
N94-14486/2/GAR 


NASA/DOD Aerospace Know 
Project. Paper 39: The Role of 


Aerospace E 
N94- 19407 /0/GAR 415,725 


NASA/DOD Aerospace Knowledge Diffusion Research 
Project. Paper 37: The Impact of Political Control on 
Technical Communications: A Comparative Study of Rus- 
sian and US Aerospace Engineers and Scientists. 

N94-14488/8/GAR 415,726 


NASA/DOD Aerospace Knowledge Diffusion Research 
Project. Paper 38: Computer Mediated Communication 
(CMC) and the Communication of Technical information 


in Aerospace. 
N94-14489/6/GAR 415,727 


1991 Research and Technology Report, Goddard Space 
Flight Center. 
N94-14791/5/GAR 413,144 
De Toekomst van Nederland in de Luchtvaart (Symposi- 
um on the Future of Aeronautics in the Netherlands). 
N94-15120/6/GAR 413,145 


Ontwikkelingen “ Het Vliegtuigbouwkundig Tech- 
nisch Onderwijs (Developments in the Higher Technical 


Aerospace concation) 
N94-15130/5/GAR 413,148 


Toekomstverwachtingen Faculteit der Luchtvaart- en 
Ruimtevaarttechniek TU-Delft (Expectations for the 
Future of the Faculty of Aeronautics and Astronautics of 
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Composites. (Latest 
mbm ny File with ESS Claims). 
PB: /GAR 414,507 
Piezoelectric Transducers. (Latest citations from the NTIS 
Bibliographic Database). 
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ramic Abstracts 
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tations from information Services in Mechanical Engi- 


noamng Coeeen. 
1465/GAR 414,512 
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N94-14619/8/GAR 415,380 
Stress Stiffening and Approximate Equations in Flexible 


Multibody 

N94-14620/6/GAR - 415,381 
Component Modes Projection and Model Re- 
duction Methodology for Articulated, Multi-Flexible Body 
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Submillimeter, Millimeter, and Microwave Spectral Line 
Catal , Revision 3. 
N94-13813/8/GAR 415,504 


Ultraviolet Spectrometer and Polarimeter (UVSP) Catalog 
of Observations. Volume 1: Experiments 1-30719, Febru- 
ary 1980 - April 1985. 

N94-15023/2/GAR 413,216 


Ultraviolet Spectrometer and Polarimeter (UVSP) oo 
of Observations. Volume 2: Experiments 30720-6305 


April 1985 - February 1988. 
N94-15024/0/GAR 413,217 


CATALYSIS 
Heteronuclear probes of coal structure and reactivity. 


Quarterly report, (April--June 1993). 
DE93041234/GAR 414,003 


Polimerizacao Catalitica de Olefinas com Sistemas do 
Tipo Kaminsky (Catalytic Polymerization of Olefins with 
Kaminsky Type Catalysts). 

PB94-116324/GAR 413,478 


Epoxidacao e Oxidacao Total do Etileno e Propileno 
Sobre Catalisadores de Prata (Epoxidation and Total Oxi- 
dation of Ethylene and Propylene Over Silver Catalysts). 

PB94-119641/GAR 413,473 


Preparation of a Cyclic Ketene Acetal with Phase-Trans- 
fer Catalysis in a Water-Containing System. 
PB94-124526/GAR 


CATALYST SUPPORTS 


Crystalline titanate catalyst supports. 
PAT-APPL-7-751 003/GAR 


CATALYSTS 
Novel approaches to the production of higher alcohols 
from synthesis gas. Quarterly technical progress report 
No. 10, January 1, 1993--March 31, 1993. 
DE93040515/GAR 413,956 


Novel approach to highly dispersing catalytic materials in 
coal for gasification. Final technical report, September 
1989--November 1992. 

DE93040557/GAR 413,959 


Ethanol synthesis and water gas shift over bifunctional 
sulfide catalysts. Technical progress report, March 1993-- 


May 1993. 
DE93040616/GAR 413,463 


Configurational diffusion of asphaltenes in fresh and aged 
catalysts extrudates. Quarterly progress report, (March-- 
June 1993). 

DE93040622/GAR 413,995 


Direct catalytic decomposition of nitric oxide. Quarterly 
technical progress report No. 7, April--June 1993. 
DE93040709/GAR 414,107 


Transient studies of low temperature catalysts for meth- 
ane conversion. Quarterly technical progress report, 
March 30, 1993--June 30, 1993. 

DE93041232/GAR 413,465 


Role of catalyst precursor anions in coal gasification. 
Seventh quart report, April--June 1993. 
DE93041237/GAR 413,969 


Advanced ye using coal swelling and catalyst 

py Quarterly technical progress 
y Be + 1993. 

D 93041248/GAR 413,972 


Technology development for cobalt F-T catalysts. Quar- 
terly technical progress report No. 2, January 1, 1993-- 
March 31, 1993. 

DE93041296/GAR 413,974 


Development of Gold Electrocatalysts for Alkaline Media. 
PB94-114600/GAR 413,471 


Modified Mixed Oxide Catalysts for the Selective Oxida- 
tion <= Methane. Final Report, September 1, 1990-August 


31, 
Puod 1 16951/GAR 413,449 
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414,368 


413,448 
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CATALYTIC ACTIVITY 
Destruction of Problematic Airborne Contaminants by Hy- 
aE Sng S ayeaey ER, Regenera- 


(CARS). 
NO4-14103/3/GAR 414,128 


CATALYTIC REFORMING 
Fuel processing requirements and techniques for fuel cell 


Be83019516/GAR 414,049 


CATCH STATISTICS 
ees Soe Dek ay epee Nasa 
the Upper Slope off Oregon. 
pees. 118163/GAR 414,905 


Sadie Ptanied ana Suuchaal Preperies of @ Spur 
tered ny Hien Yarn Laver Used 0 0’ Themnal Routt 


ance). 
N94-14193/4/GAR 415,348 


CATTLE 
Vaexthusgasutsiaepp fraan husdjur. (Greenhouse gas 
emissions from livestock). 

DE94702214/GAR 


One- and 
N94-14188/4/GAR 
CAVITY | 
modes of the fry 500 MHz accelerating 
DE93019256/GAR 415,462 
Automated bead-positioning system for measuring impe- 
dances of R-F cavity modes. 
0E93019980/GAR 415,486 
of , eer mode damping in the 
cavity. 


PEP.I| low-power test 
DE93040113/GAR 


} Es Recovery Act. 
Pursuant to section 2 216 of the 
iconomic 
PB94-122462/GA 
eee - = 


Sater Panponaee to Low-Gravity: Pilot Studies on Sub- 
orbital Rockets and Orbiting Spacecraft. 
N94-14494/6/GAR 414,718 


MEMBRANES 
Effect of EMP fields on cell membrane potentiais. 
0DE93015819/GAR 


CELL TRANSFORMATIONS 
Method for 
using G1 kinase i 
PAT-APPL-7-751 B55/GAR 


414,630 


normal and transformed cells 


414,643 


CELLS (BIOLOGY) 
Cellular Track Model for Study of Heavy lon —- 
N94-13714/8/GAR 414,699 


Studies on the Effects of ‘avity on the Ultrastruc- 
ture and Functions of Cultured ian Cells > 
414,637 


N94-13763/5/GAR 
Gravity, Chromosomes, and A Gusta Development in 
Cultured Plant Cells. 
414,638 


Aseptically 
N94-13764/3/GAR 


CELLULAR NEURAL NETWORKS 
Cellular Neural Networks. (Latest citations from the 
INSPEC Database). 
PB94-861051/GAR 413,378 


CELLULOSE ACETATE 
Cellulose Triacetate, Thin Film Dielectric Capacitor. 
PAT-APPL-8-071 416/GAR 413,873 

CELLULOSE ACETATES 
Cyanoresin, Cyanoresin/Cellulose Triacetate Blends for 
Thin Film, ' tors. 

PAT-APPL-8-073 015/ 414,573 

CENTER OF MASS 
ETALON-1,-2 Center of Mass Correction and Array Re- 
flectivity. 
N94-15576/9/GAR 


CENTRAL HEATING PLANTS 
Energy baseline and energy efficiency resource opportu- 
rites Yor the Forest Products Laboratory Madison, Wis- 
€93040200/GAR 413,937 


ee ee See gas ciewee canna 
Volume 2, an 
DE93040348/GAR 413,938 


CENTRIFUGAL COMPRESSORS 
—— of ys of tho NASA Low Spe for Laser Vel- 
Somgussaes Pee ield. 
NOW 1S445/7/GAR 


E Size 
ffects of Window and Shape on Accuracy of Sub- 
Estimation 


of Target Images. 
Ros-1800072/GAR 414,347 


CEPSTRAL ANALYSIS 


Sprecherunabhaengige Erkennung von Isoliert Gespro- 
chenen Einzelwoertern Unter Verwendung der Vektor- 


KW-18 VOL. 94, No. 5 


415,791 


414,421 


KEYWORD INDEX 


pameen Gpeeter | —_ 


Quantization and 
N94-14724/6/GAR 413,645 


CEPSTRUM 
Cepstrum. (Latest citations from the INSPEC Database). 
PB94-859626/GAR 413,647 
CERAMIC COATINGS 
JPRS Report: Science and Technology. Central Eurasia: 
N94-14574/5/GAR 414,479 
Chemical Vapor Deposition. (Latest citations from the 
Database). 


NTIS es ' ' 
PB: /GAR 414,457 


CERAMIC COMPOSITES 
' Al203-B4C-Keramkompositers Hard- 
het, poo ly = my och yy (Examination of Hard- 
a, , Fracture a Microstructure in Al203- 
Peoe 124397/GAR , 414,503 
Ceramic Ei (Latest citations from the 


U.S. Patent 
PB94-859568/ 


CERAMIC FIBERS 
pay od Hy as Reinforcing ~~. (Latest citations 
PB94-860715/GAR 414,983 


Evaluation of Scaie-Model 


ADAZTS OSOA/GAR 


seraion Noung’ 


413,975 


SSeS os 
Glass-Ceramics: Center Direc- 


415,346 
Processing and Testing of High Toughness Silicon Nitride 
N41 4543/0/GAR 414,444 


R of Fe-C-Si-Alloy in a Ceramic Mold Skin. 
N94-15169/3/GAR 415,564 


Friction and Wear of Ceramic/Ceramic and Ceramic/ 
Meta! Combinations in Sliding Contact. 
N94-15769/0/GAR 414,534 


Ceramic tamper. 

PAT-APPL-7-746 537/ 414,433 
Nonaqueous Slip Casting of High Temperature Ceramic 
Superconductors Using an Investment Casting Tech- 


nique. 
PAT-APPL-8-096 498/GAR 414,446 


Rae meee oe and Optical Ceramics. (Latest citations from 
the Searchable Information Notices Database). 
PB94-859527/ 415,366 


Ceramic y (Latest citations from the 
U.S. Patent File with Exemplary Claims). 
PB94-859568/ 4 7 449 


Ferroelectric Ceramics. (Latest citations from the INSPEC 
Database). 

PB94-859832/GAR 415,367 
Je aye of PZT Ceramics. (Latest citations from Ce- 

amic Abstracts Database). 

PB94-860491/GAR 414,451 
Processing of Sialon. (Latest citations from Ceramic Ab- 
stracts Database). 

PB94-860780/GAR 414,453 


ramc Abstracts Database a Sees saw Se 


413,903 
PE sa 


Neural-Network ~ a to Robotic Control. 
N94-14634/7/ 


CERMETS 
Preparation of Particle-Dispersion Alloys (M-6). 
N94-13738/7/GAR “e 


413,777 


414,465 


Fabrication of Very-Low-Density, High-Stiffness Carbon 
Fiber/Aluminum Hybridized Composite with Ultra-Low 
Density and ay oh Stiffness (M-11). 
eats 13743/7/ 
CESIUM 

Mid-year status report for TTP (number sign)SR-1320-02 
UST: Cs extraction testing. 

DE93041132/GAR 414,207 


CESIUM BROMIDES 
Energ transfer between thulium and praseodymium ions 
in cokes. 
DE93040093/GAR 
CHANGE DETECTION 
Ajia Taiheiyou Kokusai Uchuunen Kaigi (Asia-Pacific ISY 
Conference, Volume 2). 
N94-14209/8/GAR 415,715 


Climate Products from NOAA Operational Satellites. 
N94-14231/2/GAR 413,284 


Detecting Land Cover Changes in Chiang-Mai Area in 
Thailand. 
N94-14241/1/GAR 414,892 


Development of a Remote oe Sie eee Cie one. 
tion for Land Cover ange 

Risk to Natural and Man Made Hazards my 
the Area of the Inner delta of the Yellow River. 
N94-14249/4/GAR 414,896 


414,466 


413,454 


Swedish ISY i 
N94-14256/9/GAR 414,795 


vi ition Mapping of Indo-China Peninsula Using MOS- 
SSR and NO. 


AVHRR. 
N94-14257/7/GAR 414,898 
Estimation of eaten Ponape Due to Ash Fall in Mt. 
Pinatubo Area U: 


MOS-1 Da’ 
N94-14259/3/GAR 414,899 


CHANGES 
Demographic Cha in Sub-Saharan Africa. Population 
— of Sub-Seharan Africa. 
94-118205/GAR 413,959 


CHANNEL FLOW 
Search for Subgrid Scale Parameterization by Projection 


Pursuit an cy rr 
N94-14749/3/GAR 415,180 


lsotropy of Smal! Scale Turbulence. 

N94-14752/7/GAR 415,183 
Estimation of the Vortex Length Scale and Intensity from 
Two-Dimensional Sampies. 

N94-14756/8/GAR 413,539 
Transport Equation for Eddy Viscosity 

N94-14762/6/GAR 415,192 
Modal Element Method for Potential Flow in Non-Uniform 
Ducts: Combining Closed Form Analysis with CFD. 
N94-15799/7/GAR 415,211 
CHANNELS (DATA TRANSMISSION) 


Characterisation of the LMS Propagation Channel at L- 
and S-Bands: Narrowband Experimental Data and Chan- 


nel Modelling. 

N94-14669/3/GAR 413,594 

CHARACTER RECOGNITION 

ison of Handprinted Digit Classifiers. 

PB94-118213/GAR 

CHARCOAL 
Health effects of charcoal and wood fuel use in low- 
income households in Lusaka, Zambia. 
DE94702161/GAR 

CHARGE COLLECTION 
Charge collectors for the omega upgrade. 
DE93019684/GAR 

CHARGE-COUPLED DEVICES 
a solid-state imeger characterization at variable 
pixel rai 
B93018366/GAR 


nt of X ray CCDS. 
N94-15033/1/GAR 


XMM Pn-CCD Detector System: First Results. 
N94-15034/9/GAR 


Development of Back-illuminated CCD’s for XMM. 
N94-15035/6/GAR 415,747 


Thinned, Backside Illuminated, Area CCD Imager for 
Electron Detection. 
N94-15036/4/GAR 415,514 


MIC Photon Counting Detector. 
N94-15039/8/GAR 413,223 


CCDs and Photon Counting Devices: Applications in 
and from the Ground. 
N94-15041/4/GAR 413,225 


Schottky Barrier Focal Plane Arrays for SWIR er MWIR. 
N94-15050/5/GAR 413,842 


12.5 Micron Infrared Detector for Earth Observation 
N94-15052/1/GAR 4 13, 844 


oo ga in Extreme Ultraviolet and X ray Instru- 
Nos-t! 15058/8/GAR 415,515 
Radiation Hardening of a CCD Technology through Proc- 
N94-15071/1/GAR 413,848 
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414,682 


415,294 


413,832 


413,220 
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CCD’s on  - Resistivity Bulk Silicon for X Ray Spec- 
troscopy on XMM. 

N94-15080/2/GAR 415,765 
Regent on CCD-Detectors for Ground-Based Aur- 


oral | 
413,254 


N94-15093/5/GAR 
IR-CCD Kamera (CMT-Si): Uppbyggnad av IR-Kamera 
(iR-CCD Camera (CMT-Si) Development of an IR- 
Camera). 
PB94-123619/GAR 415,098 
CHARGE TRANSFER DEVICES 
Acoustic Charge Transport Imager for High Definition Tel- 


evision Applica x 
N94-14029/0/GAR 413,570 


CHARGED-PARTICLE TRANSPORT 
Studies of local electron heat transport on TFTR. 
DE93040429/GAR 415,296 


Fast-ion diffusion measurements from radial triton burn 


up studies. 
DE93040434/GAR 415,299 


CHARMONIUM 
Travel to E760 group meeting in Genova, Italy and to 
CERN in Geneva, Switzerland. Foreign trip report, March 
16--20, 1992. 
DE93017330/GAR 415,408 


Charmonium Physics at a Tau-Charm Factory. 
PB94-124344/GAR 


CHARS 
Development of an advanced, continuous mild - 
tion process for the production of co-products. ~"4 
report, January 1, 1993--March 31, 1993. 
DE93041218/GAR 413,965 


Char particle fragmentation and its effect on unburned 
carbon during pulverized coal combustion. Quarterly 
report, April 1, 1993--June 30, 1993. 

DE93041283/GAR 414,010 


CHEBYSHEV-MARKOV RATIONAL FUNCTIONS 
Chebyshev-Markov Rational Functions over Several Inter- 


vals. 
PB94-125333/GAR 414,600 


CHECK VALVES 
Characterization of Check Valve Degradation and Failure 
Experience in the Nuclear Power Industry. 
NUREG/CR-5944/GAR 414,988 


CHEMICAL ANALYSIS 
Role AF on-site chemical analysis to support CWC in- 


spection: 
DE93018099/GAR 414,751 


Measurement of ferrocyanides and oxyanions in waste 
sl by Fourier transform infrared r 
DE93040316/GAR 414,955 


Coal liquefaction process streams characterization and 
evaluation. Topical report: Analytical methods for applica- 
tion to coal-derived resids, A literature survey. 

DE93040647/GAR 413,963 


Analytical Methods for the Determination of Pollutants in 
Pulp and Paper industry Wastewater. 
PBo4- 107059/GAR 414,137 


Methods for the Determination of Inorganic Substances 
in Environmental Samples, August 1993. 
PB94-120821/GAR 414,324 


415,528 


Biomedical Test Materials ty Analytical Methods 


for the Quality Assurance of Fish Oil. Second Edition. 
PB94-121266/GAR 413,444 


Asbestos in Drinking Water. (Latest citations from the Se- 
lected Water Resources Abstracts Database). 
PB94-859931/GAR 414,304 


CHEMICAL BONDS 
Metalloradical and Electrophilic Activation of Methane. 
Annual Report, ~ 1992-July 1993. 
PB94-117397/GA\ 413,472 
CHEMICAL COMPOSITION 
Formation of Deoxidization Products in Iron ingot by the 
Addition of Al, Si, and/or Mn (M-5). 
N94-13737/9/GAR 414,525 


CHEMICAL DEFENSE TRAINING 
Evaluation of Chloropentafluorobenzene as an Intake Si- 
mulant for Chemical Defense Training. 
AD-A272 616/4/GAR 414,750 


CHEMICAL EFFECTS 
Analytical and Experimental investigation of the Feasibili- 
ty of Accelerated Lif Lifetime Testing of Materials Exposed 


to an Atomic = Beam. 

N94-15766/6/GA 414,533 
CHEMICAL EFFLUENTS 

Closure plan for the High-Explosives Open Burn Treat- 

ment Facility at Lawrence Livermore National Laboratory, 


Experimental Test Site 300. 
DE93019548/GAR 415,080 


Summary of Data Presented in the Background Docu- 
ment for Effluent Limitations Guidelines and Standards, 
Mineral Mining and Processing Point Source Category. 

PB94-113396/GAR 414,286 


Development Document for Effluent Limitations Guide- 
lines and Standards for the Electrical and Electronic 
Components: Point Source Category. Draft Document. 

PB94-113982/GAR 414,287 


Methods for Measuring the Acute Toxicity of Effiluents 
and gy 5 Waters to Freshwater and Marine Orga- 
nisms. Fourth Edition. 


KEYWORD INDEX 


PB94-114733/GAR 


CHEMICAL ENGINEERING 
Microporous Filters. (Latest citations from the U.S. Patent 
Bibliographic File with Exemplary Claims). 
PB94-860228/GAR 
CHEMICAL EXPLOSIONS 
Contained high explosive firing facility (CHEFF). 
DE93018349/GAR 415,086 
CHEMICAL EXPLOSIVES 
Size reduction of energetic materials by fluid jet machin- 


ing. 
0£93018644/GAR 415,079 


Closure plan for the High-Expiosives Open Burn Treat- 
ment Facility at Lawrence Livermore National Laboratory, 


a Test Site 300. 
93019548/GAR 415,080 
CHEMICAL LASERS 
Reactions de Chimiluminescence Induites Par |’ 
Singulet sur les Surfaces Metalliques (Reactions of 
miluminescence Induced by Singlet Oxygen with Metals). 
N94-15149/5/GAR 414,559 
CHEMICAL PREPARATION 
pane anny Containing Meta-Biphenylenedioxy Moieties 
Therefrom. 
PAT- APPL 8 062 861/GAR 413,477 
CHEMICAL REACTIONS 
Reaction Zone Models for Vortex Simulation of Turbulent 


tion. 
AD-A272 723/8/GAR 413,512 


CHEMICAL REACTORS 
CAESAR project: Experimental and modeling investiga- 
tions of methane reforming in a CAtalytically Enhanced 
Solar Absorption Receiver on a parabolic dish. 
DE93040203/GAR 414,088 
Fischer-Tropsch synthesis in supercritical reaction media. 
(Quarterly report, April--June 1993). 
DE93041235/GAR 413,968 
Physical Modelling and Adaptive Predictive Control of Dif- 
fusion/LPCVD Reactors. 
PB94-126398/GAR 413,900 
CHEMICAL VAPOR DEPOSITION 
Physical Modelling and Adaptive Predictive Control of Dif- 
fusion/LPCVD Reactors. 
PB94-126398/GAR 413,900 
Chemical Vapor Deposition. (Latest citations from the 
NTIS Biblographic Database). 
PB94-860640/G 414,457 
CHEMICAL potent AGENTS 
Role for on-site chemical analysis to support CWC in- 


spections. 
DE93018099/GAR 414,751 


CHEMICAL WASTES 
Land Disposal Restrictions (LDR) program overview. 
DE93019578/GAR 414,227 


Corrective action a ow for single-shell tanks contain- 


Dess840335/GAR GAR 414,233 


CHEMICALS 
Prioritization Methodology for Chemical Replacement. 
N94-15723/7/GAR 414,135 


CHEMILUMINESCENCE 
Reactions de Chimiluminescence Induites Par ep 
Singulet sur les pane 7 Metalliques (Reactions o 
miluminescence Induced by Singlet Oxygen with Metals). 
N94-15149/5/GAR 


414,559 
CHEMISTRY 
Chemical Technology Division annual technical report, 


1992. 
DE93019465/GAR 413,481 


CHESAPEAKE BAY 
Progress at the Chesapeake Bay Program ‘92 and ‘93. 
Restoring the ke Bay, Annual Progress Report. 
PB94-122819/GAR 414,301 
CHILD ABUSE 
Child Sexual Abuse: Intervention and Treatment Issues. 
The User Manual Series. 
PB94-115144/GAR 413,355 
inuing Child Protection Emergency: A Challenge to 
the Nation. Third Report. 
PB94-115920/GAR 413,357 
CHILD NEGLECT 
Child Neglect: A Guide for Intervention. The User Manual 


PB94-115177/GAR 413,356 
Continuing Child Protection Emergency: A Challenge to 
the Nation. Third Report. 

PB94-115920/GAR 413,357 


CHILDREN 
Best solution to our Nation’s waste management prob- 


lem: Education. 
DE93017920/GAR 413,326 


CHILLERS 
Aging Assessment of Essential HVAC Chillers Used in 
Nuclear Power Plants. Phase 1. 
NUREG/CR-6043-V1/GAR 414,990 


CHINA 
Energy use and conservation in China's residential and 
commercial sectors: Patterns, problems, and prospects. 


414,289 


413,451 


CLAIMS REVIEW 


DE93040449/GAR 413,940 
Foreign Economic Trends and Their Implications for the 
United States: P. "s Republic of China. 
PB94-116696/GA\ 413,408 
Pier Scour Equations Used in the People’s Republic of 
China. Review and Summary. 

PB94-122892/GAR 413,489 


CHINESE SPACE PROGRAM 


Remarkable ' 
N94-14235/3/GAR 


China's Devotion to Space Science and Application: 

N94-14273/4/GAR 
CHLORAMINE-B 

Detoxification of VX By Chioramine-B. 

AD-A273 006/7/GAR 
CHLOROPENTAFLUROBENZENE 

Evaluation of fluorobenzene as an Intake Si- 

mulant for Chemical Defense Training. 

AD-A272 616/4/GAR 414,750 
CHROMIUM ALLOYS 

Low-aluminum-content iron-aluminum alloys. 

DE93017862/GAR 414,522 

Use of x-ray techniques in the in situ study of corrosion. 

0E93019845/GAR 414,510 
CHROMIUM-MOLYBDENUM STEELS 

Atom probe field ion microscopy characterizations of 

VVER steels. 

DE93017864/GAR 415,008 
CHROMOGENS 

Evaluation of Indoxyl-Beta-D-Glucuronide as a Chromo- 

scherichia coli’. 


in Media for ‘E: 
94. 114931/GAR 414,654 


CHROMOSOMES 
Gravity, ind Organized Development in 
Aseptically Cultured Plant Cells. 

N94-13764/3/GAR 414,638 
CIRCADIAN RHYTHMS 

eg Rhythm of Conidiation in Neurospora Crassa 

(L-12). 

N94-13769/2/GAR 414,652 

Zirkadiane Rhythmik bei der Simulation des D-2-Wel- 

aS (Circadian Rhythms during Simulation of the 

2- nt). 

N94-14043/1/GAR 
CIRCUITS 

Basic Guidelines for Application of Performance Stand- 

ards to Commissioning of DCS Digital Circuits. 

AD-A272 734/5/GAR 414,785 
High Lae any ee pe aye Planar Circuit Struc- 
ture for Hi Ay road Applications. 

/6/GAR 413,815 


AD-A273 
CIRCULATION 

Liquid-Phase Circulation and Mixing in Multicomponent 
Droplets Vaporizing in a Laminar Convective Environ- 


ment. 
AD-A272 851/7/GAR 415,114 


CIRCULATION CONTROL AIRFOILS 
Experimental Study of a Turbulent Boundary Layer in the 
Trailing Edge Ri of a Curculation-Control Airfoil. 
N94-14541/4/GAR 413,069 


CIRRUS CLOUDS 
Preliminary Analysis of University of North Dakota Aircraft 
Data from the FIRE Cirrus IFO-2. 
N94-15429/1/GAR 413,115 


CISQ (CENTER FOR INTERNATIONAL STANDARDS AND 
QUALITY) 


of China Satellite ae. 
415,721 


415,549 


414,663 


414,671 


Center for International Standards and Quality: A Market 

Assessment and Business Plan. 

PB94-117736/GAR 413,423 
CIVIL AVIATION 

De Toekomst van Nederland in de Luchtvaart (Symposi- 

um on the Future of Aeronautics in the Netherlands). 

N94-15120/6/GAR 413,145 


Toekomstverwachti Rid, Luchtvaartinspectie (Aviation 


Inspection Pr 
N94-15125/5/GAR 415,864 


De Luchtvaart en de Kim: Verleden en Toekomst (Avia- 
tion and the KLM: Past and Future). 

N94-15126/3/GAR 415,833 
Toekomstverwachtingen Fokker (Expectations for the 
Future of Fokker). 

N94-15127/1/GAR 413,112 

CIVIL DEFENSE 
Come ger Faerdighet: Studie av en Kommunal Ledn- 


(Training Gives Skills: A Study of a Local 
Command Eercise) 
PB94-123346/GAR 414,770 


Disasters: Effects, Preparedness, Assessment, and Re- 
covery. (Latest citations from the NTIS Bibliographic Da- 


tabase). 
PB94-860012/GAR 415,534 


CLAIMS REVIEW 
Study of Comme Denial Disputes between Medicare 
PB94-118098/GAR 414,326 
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SSS 
and ee Ree ee ertutation Soft- 
Noe ta7eartiOA 414,360 
CLASSIFICATIONS 
} ae ey BoB. FB RY 
Neural Network in Automation Land-Cover Classifica 
N94-13729/6/GAR 414, 4.007 


and Control for Electric Power Systems: 
Power Flow eS Se a a, 


N94-13948/2/GAR 
Integration of Remotely Sensed Data and Cadastral Own- 
ership ; 

414,909 


Boundaries for Land inventory 
N94-14127/2/GAR 
Qutesten Land Cover Changes in Chiang-Mai Area in 
nor 1anst/1/GAR 414,892 
j voor Het Hoger Agrarisch Onderwijs. 
Deol gsongecrutocanbicate Aan de ard vane 
tellietbeeiden (Educational Module for the Higher 
tural Education. Part 1: Land Use Classification 


Satellite ). 
N94-14809/5/GAR 413,161 


Browsing Tool for the Internet Logical Library of the 
HPCC Software E: . 
N94-15189/1/GAR 414,965 
New Method for Generating Bayes Classifiers Assuming 
Mixtures of Gaussian Densities. 
N94-15298/0/GAR 414,616 
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(Quarterly) progress report, (April--June 1993). 
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414,810 


413,513 
DIAMINES 
hand Meta-Biphenylenedioxy Moieties 
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Growth, Characterization and Device Development in 
Monocrystalline Diamond Films. 
AD-A272 715/4/GAR 415,321 
Single Crystal Diamond Thin Films. 
AD-A272 830/1/GAR 415,322 
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DIARRHEA 
Nutrition Issues in Developing Countries. Part 1: Diarrheal 
Diseases. Part 2: Diet and Activity during Pregnancy and 

Lactation. 
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DICTIONARIES 
Wustrated G! of Textile Terms for Composites. 
N94-15484/6/ 414,518 


SeaWIFS Technical Report Series. Volume 12, SeaWiFS 
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Materials and Structures. 
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Experimental Study on the Effect of die Geometry on 
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DIFFERENCE EQUATIONS 
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Multivariaveis (Self-Tuning Control — Fad for Multi- 
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N94-14150/4/GAR 414,592 


DIFFERENTIAL EQUATIONS 
ASTEC and MODEL: Controls Software Development at 
Goddard Space Flight Center. 
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nism of Metal Vapors) (M-14). 
N94-13746/0/GAR 414,549 
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DIFFUSION FLAMES 

Structure of Turbulent Non-Premixed Flames Modeled 
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Diflubenzuron Hazards to Fish, Wildlife, and inverte- 

brates: A Synoptic Review. 
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Paper Products and the Paper Industry: Dioxin Pollution. 
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Dioxins: Toxicity and Health Risks. (Latest citations from 
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PB94-860434/GAR 414,736 
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Current Situation, Trends, International Cooperation of 
Space Communication Technological Development in the 
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Portable Multipath Measurement System. 
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Influence of a Microgravity Environment on the Dendritic 
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Application of Satellite Remote Sensing Technology in 
Disaster Mitigation: A Case Study of Bangladesh. 
N94-14238/7/GAR 414,891 
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N94-14239/5/GAR 413,158 
Satellite Remote Sensing for Disaster Mitigation. 
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N94-14245/2/GAR 414,894 
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DISCRETE FUNCTIONS 
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Boundary Problems of Nonlinear PDE’s. 
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DISKS (AGRICULTURE) 
Influence of Disk Trenching on the Turn-Over Rate of 
Soil Organic Matter and Nutrient Release. 
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Fabrication of —_ area Si cylindric drift detectors. 
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Seismic response of base-isolated buildings using a vis- 
coelastic model. 

DE93019541/GAR 413,400 
ee See pe ee Cee Saenedy Cae 
Nod- 14631/3/GAR 415,599 


Simplistic Look at Limit Stresses from Random L 
N94-15710/4/GAR 
DYNAMIC STABILITY 

a Flight Control to Increase Payload Capabil- 

‘uture Launch Vehicles. 
15532/2/GAR 415,691 
DYNAMIC STRUCTURAL ANALYSIS 
Variational Approach to Probabilistic Finite Elements. 
N94-13873/2/GAR 415,375 


Proceedings of the Fifth NASA/NSF/DOD Workshop on 
Aerospace ’ Control. 

N94-14618/0/GAR 415,728 
Stress Stiffening and Approximate Equations in Flexible 
Multibody Dynamics. 

N94-14620/6/GAR 415,381 
Some Experiences with Krylov Vectors and Lanczos Vec- 
tors. 

N94-14621/4/GAR 415,382 
Spatial Operator Algebra for Flexible Multibody Dynam- 
ics. 

N94-14631/3/GAR 415,599 


Non-Recursive Augmented Algorithms for the 
Femmad and tetas Donaniie of Condeuned Fraibie 


N94-14633/9/GAR 415,385 
Stra' in the Dynamic Simulation of 
Constrained F' jexible MES. 

N94-14635/4/GAR 415,386 


Parallel Algorithms for Open- and Closed-Chain 
Rigid Mutlbody Systems Based on a New Mass Mate 


F 
N94-14636/2/GAR 415,387 
Parallel Methods for Dynamic Simulation of Multiple Ma- 
nipulator \ 

N94-14637/0/GAR 415,388 
Space Station Common Berthing Mechanism, a Multi- 
N94-14640/4/ 415,600 
Simulation of Linear Mechanica! Systems. 
N94-14641/2/GAR 415,389 
prey Issues in Optimal Tuning and Placement 


Noa 14647/0/GAR 415,733 


415,38 


Computational Control Workstation: Users’ ives. 
N94-14648/7/GAR aaa 


Research in Robust Control for Hypersonic Aircr: 


cupteratentebren =115,610 


and Design ~~ of the Short 
Station Freedom. 
415,615 


Simplistic Look at Limit Stresses from Random a 
N94-15710/4/GAR 415, 


pein Negatas of the Benchmark Models Program 
Noe 1872279/¢ Cha 
N94-15722/9/ 413,118 
" ofa Cylinder-Based Struc- 
N94-15783/1/ 413,087 
DYNAMIC TESTS 
Machinery Dynamics Activities in Canadian industries. 


KW-34 VOL. 94, No. 5 


Preliminary 
Spacer Truss of 
N94-15709/6/ 


KEYWORD INDEX 


N94-14147/0/GAR 414,420 

for the Investigation of the Multibody Modeling, 

N94-14652/9/GAR 415,602 
DYNAMICAL SYSTEMS 

= of Approximation and Disturbance Attentuation for 

Poot 116407/GAR 413,751 


DYNAMICS 
Particle method for history-dependent materials. 
DE93018696/GAR 

EARLY WARNING SYSTEMS 
Program of Correlated Observations Using the EGRET 
Instrument on GRO and the IMB Neutrino Detector. 
N94-13856/7/GAR 413,194 


EARTH CORE 
Simultaneous Solution for Core Magnetic Field and Fluid 
Flow Beneath an Electrically Conducting Mantle. 
N94-13960/7/GAR 414,819 


EARTH CRUST 
Suteetatinn 6 Grats tetas Using Laser Ranging to 


Lageos-2 and 
N94-14306/2/GAR 414,821 


EARTH ENVIRONMENT 
Concept for the World Environment and Disaster Obser- 
vation System. 
N94-14245/2/GAR 414,894 
EARTH FILLS 


Report of Workshop on Geosynthetic Ciay Liners. 
PB94-114691/GAR 414,249 


E Production Can ts Landfill Gas. (Latest — 


Science and Technology Database 
poos-se00s8 GAR 114,258 
Landfills. (Latest citations from the NTIS Biblio- 


Sanitary 
peers Database). 
194-861127/GAR 414,264 


EARTH GRAVITATION 
Papers Presented at the Eleventh International Symposi- 
um on Earth Tides. 
N94-15800/3/GAR 414,823 
Report of the International Center for Earth Tides for the 
Period 1985-1989. 
N94-15801/1/GAR 414,824 


Nontidal Gravity Changes Observed with a Supercon- 
pone bee 
N94-1 /6/GAR 414,831 
Earth Tides Results Obtained with Gravirneters, Clinom- 
ee ee oe Sey 
ux 
414,832 


' 498,372 


N94-15809/4/GAR 
Results of Tidal Gravity Observations with a Conical Pen- 


dulum. 
N94-15810/2/GAR 414,833 


What We Can Learn About Ocean Tides from Tide 
Gauge and ity Loading Measurements. 
N94-15811/0/ 414,834 


Water-Levels Fluctuations in a Borehole at the Royal Ob- 

servatory of Beigium: Effects on Local Gravity, Earth 
Barometric Responses. 

N94-15812/8/GAR 414,835 


the Observed Tidal Residue Vectors B Versus 
Oceanic Tidal Load Vectors L. 
N94-15813/6/GAR 414,836 


Tidal Gravity Anomalies and Tectonics. 
N94-15814/4/GAR 414,837 


Report of the Working Group on Theoretical Tidal Model. 
N94-15815/1/GAR 414,838 


— \ONOSPHERE 
lole of lonospheric Plasma in the Magnetosphere. 
Noe. 13967/2/GAR 413,251 


lonospheric Calibration for Single Frequency Altimeter 


Measurements. 
N94-14049/8/GAR 413,252 
EARTH MAGNETOSPHERE 
SED THES HF SG ume gat Cataign Gan 
N94-13793/2/GAR 413,246 


Role of lonospheric Plasma in the Magnetosphere. 
N94-13967/2/GAR 413,251 


EARTH MANTLE 
Simultaneous Solution for Core Magnetic Fieid and Fluid 
Flow Beneath an Electrically Conducting Mantie. 
N94-13960/7/GAR 414,819 

EARTH MOVEMENTS 
Laser Tri for Vertical Control. 
N94-15553/8/GAR 

EARTH OBSERVATIONS (FROM SPACE) 
Some Potentials of the Indonesian Region tor Earth Ob- 


servation. 

N94-14237/9/GAR 414,910 
Earth Observation from Low-inclination Orbit as a Neces- 
sary Complement to Polar Missions. 

N94-14248/6/GAR 415,722 


EARTH OBSERVING SYSTEM (EOS) 
Effects of Turbulence on the Geodynamic Laser Ranging 


415,780 


N94-15616/3/GAR 


EOS SAR: A New Approach. 
N94-15904/3/GAR 

EARTH ORBITAL ENVIRONMENTS 
Surface Characterization of LDEF Materials. 
N94-14683/4/GAR 

EARTH ORIENTATION 
Determination of Crustal Motions Using Laser Ranging to 


Lageos-2 and Lageos-1. 
N94-14306/2/GAR 414,821 


Use of Global Positioning System Measurements to De- 
termine Geocentric Coordinates and Variations in Earth 


415,811 


415,573 


414,572 


Orientation. 
N94-14372/4/GAR 


EARTH PENETRATION RADAR IMAGING SYSTEM 
Earth Penetration Radar Imaging System (EPRIS). Final 


DE93019890/GAR 413,806 


EARTH RADIATION BUDGET 
Nimbus-7 Earth Radiation Budget Calibration History. Part 
1: The Solar Channels. 
N94-13963/1/GAR 413,198 


Space Measurements for Determining the Earth's Energy 
and Water Cycles. an 
413,312 


N94-14227/0/GAR 
Earth Radiation Budget, Cloud, and Aerosol Parameters 
Derived from AVHRR and TOVS Measurements. 


N94-14233/8/GAR 


EARTH RESOURCES 
Minutes of the Sixth CEOS Plenary Meeting. 
N94-14112/4/GAR 


EARTH ROTATION 
Determination of Gust Motions Using Laser Ranging to 
Lageos-2 and 
N94-14306/2/GAR 

EARTH SURFACE 
Climatic Sa—- Due to Land Surface Alterations. 
N94-13672/8/GAR 


Primary Studies of Chinese Spaceborne SAR 
N94-15916/7/GAR 


EARTH TERMINALS 
SCAILET: An intelligent Assistant for Satellite Ground 
Terminal Operations. 
N94-13918/5/GAR 415,619 
ACTS Pr tion Terminal Delivery and Support. 
N94-14674/3/GAR 415,644 
EARTH TIDES 
Papers Presented at the Eleventh International Symposi- 
um on Earth Tides. 
N94-15800/3/GAR 414,823 


Report of the international Center for Earth Tides for the 
Period 1985-1989 
N94-15801/1/GAR 414,824 


New Feedback System for instruments Equipped with a 
Capacitive Transducer. 
N94-15802/9/GAR 


Long Baseline Watertubes. 
N94-15803/7/GAR 


Temperature Measurements. 
N94-15804/5/GAR 414,827 


Tidal Parameters at Brussels Fundamental Station. 
N94-15807/8/GAR 414, 


Earth Tides Results Obtained with Gravimeters, Clinom- 
eters, and Strainmeters in Belgium and in Grand Duchy 
of Luxembourg. 

N94-15809/4/GAR 414,832 


Results of Tidal Gravity Observations with a Conical Pen- 


N94-15810/2/GAR 414,833 


What We Can Learn About Ocean Tides from Tide 
Gauge and Gravity Loading Measurements. 
NO415811/0/GAR 414,834 


Water-Levels Fluctuations in a Borehole at the Royal Ob- 
servatory of Belgium: Effects on Local Gravity, Earth 
Tidal, and Barometric Responses. 

N94-15812/8/GAR 414,835 
Study of the Observed Tidal Residue Vectors B Versus 
Oceanic Tidal Load Vectors L. 
N94-15813/6/GAR 
Tidal Gravity Anomalies and Tectonics. 
N94-15814/4/GAR 414,837 
Report of the Working Group on Theoretical Tidal Model. 
N94-15815/1/GAR 414,838 

EARTHQUAKE MAGNITUDE 
Liquefaction Evidence for One or More Strong Holocene 
Earthquakes in the Wabash Valley of Southern Indiana 
and Illinois, with a Preliminary Estimate of Magnitude. 
PB94-115425/GAR 414,841 

EARTHQUAKE PREDICTION 
Earthquakes: M: of Seismic Hazards. (Latest cita- 
tions from the IN: Database). 
PB94-859790/GAR 

EARTHQUAKES 
Failure of hierarchically structured materials: Statics and 
dynamics. 


414,789 


413,314 


415,712 


414,821 


413,305 


414,902 


414,825 


414,826 


414,836 


414,850 





DE93018563/GAR 414,811 


Hydrodynamic effect in a tank containing two liquids. 
DE93018991/GAR 414,968 
Development of site-specific earthquake response spec- 
tra for eastern US sites. 

DE93019398/GAR 414,813 
EASTERN EUROPE 
Alternative American Foreign Policy for Ukraine. 
AD-A272 494/6/GAR 413,345 
From ‘Chicken Kiev’ to Ukrainian Recognition: Domestic 
Politics in U.S. — Policy. 
AD-A272 697/4/G, 413,346 
Polish Law on Radio, Television Broadcasting (with Con- 
stitutional Amendment on Radio-TV National il). 
PB94-961001/GAR 413,631 
Polish Regulations on VAT Tariffs and Excise Rates. 
PB94-961002/GAR 413,442 
Law on Foreign Investment in the Republic of Lithuania 
(as Amended 2/92) with Related Addendum and Resolu- 


tion. 
PB94-961801/GAR 413,441 


peep ae Law on Transformation of Enterprises with 


Social Capital. 
PB94-968301/GAR 413,414 


EBERT SPECTROMETERS 
NASA Airborne Satellite 
(NASIC) Technical Reference. 
N94-13713/0/GAR 

EBR-2 REACTOR 
Scram reliability under seismic conditions at the Experi- 
mental Breeder Reactor Ii. oaaee 

414, 


Instrumentation Calibrator 
415,679 


DE93019570/GAR 


EC (EUROPEAN COMMUNITY) 
area Across the Atlantic: The States Face Europe 


page. 115359/GAR 413,415 


Center for international Standards and Quality: A Market 

Assessment and Business Plan. 

PB94-117736/GAR 413,423 
ECHO SUPPRESSORS 

Echo Suppression and Cancellation in Telecommunica- 

_ Systems. (Latest citations from the INSPEC Data- 


se). 
PB94-859907/GAR 413,614 


ECHOES 
Echo Suppression and Cancellation in Telecommunica- 
tion Systems. (Latest citations from the INSPEC Data- 


base). 
PB94-859907/GAR 
ECLIPSING BINARY STARS 
Soft X ray Transient Cen X-4 in Quiescence. 
N94-14406/0/GAR 413,207 
Analysis of the UE Spectra of the Strongly Interacting 
Binary beta Lyrae. 
N94-14493/8/GAR 413,211 
ECOLOGY 
ELF Communications System Ecological Monitoring Pro- 


gram. 
AD-A272 507/5/GAR 414,170 


Ecological evaluation of proposed dredged material from 
Wilmington Harbor and Military Ocean Terminal, Sunny 
Point, North Carolina. 

DE93019600/GAR 414,271 
Fire Ecology of Pacific Northwest Forests. 
IPS93-0044 

Minutes of the Sixth CEOS Plenary Meeting. 
N94-14112/4/GAR 415,712 
Driving Terrestrial Ecosystem Models from Space. 
N94-15896/1/GAR 414,743 
Toxic Substances: Effects on Fish. (Latest citations from 


Pollution Abstracts). 
PB94-860970/GAR 414,306 


ECONOMIC ANALYSIS 
oo Subsector Analysis, Guyana: Commercial Activi- 


ties Report. 
PB94-120466/GAR 413,412 


GRI Energy and Economics Statistics Report. 

PB94-1212474/GAR 414,082 

District Heating: Economic Analysis. (Latest citations from 

the Energy Science and Technology Database). 

PB94-85! /GAR 414,045 
ECONOMIC CONDITIONS 

Industry Subsector Analysis, Argentina: Country Fact 

Sheet, Fi 1993. 

PB94-116753/GAR 413,409 
ECONOMIC DEVELOPMENT 

Interchange Planning and Management Handbook. 

PB94-1 17637/GAR > 415,535 


Red River Trade Corridor Project, February 1991 to Janu- 


ay 1992. 
PB94-1 T7OSO/GAR 413,422 


— ideas Across the Globe: Successful Econom- 
it in the U.S. and Abroad. 
PBod- 117678/GAR 415,870 


Shiitake Mushrooms. Volume 1. Growing a Grassroots In- 
dustry. Volume 2. Market Overview of an Emerging Agri- 
cultural Industry. 


413,614 


414,793 


KEYWORD INDEX 


PB94-117728/GAR 413,150 


rg i antaged Youth into an Economic Develop- 
ment Resource: Education and Training Linkages. 
in 1 deaaheatatd 413,358 


eens Seneae conomic Development Strategy. 
Pooa’ 17751/GAR 415,872 


Oil eee Funds and Economic Development: State 


and Utility Initia’ 
PB94- W2\274/GAR 414,083 


Project to Explore the ane of a Statewide Network 
for Entrepreneurial E ic Development. 
PB94-122827/GAR 415,532 


Local- and Regional-Based Initiatives to Increase Produc- 
tivity, by and Innovation. 
PB94-122876/GAR 415,533 


Southeast Asia: National versus Regional Development 
Strategies in the Telecommunications Sector. 
PB94-123239/GAR 413,608 
Agricultural Technologies for Market-Led Development 
nities in the 1990s. 
94-123304/GAR 413,156 


ae a for Captive Thermal Power Plant-ib Valley, 


Paes 124062/GAR 413,932 


a Study for Captive Thermal Power Plant, Ib 
Valley, Orissa, India 
PB94-124070/GAR 413,933 


Fishing Trends and Conditions in the Southeast Region, 


1988. 
PB94-124120/GAR 
ECONOMIC FACTORS 


Forest Ecosystem Management: An wy i, Econom- 
ic, and Social Assessment. Report of the Forest Ecosys- 


tem Ma it Assessment Team. 
PB94-1 18072/GAR 


ECONOMIC GROWTH 
U.S. Small Business Administration Fiscal Year 1992 
Annuai Report: On the Road to Economic Ri 
PB94-121019/GAR 

ECONOMIC IMPACT 
Water Quality Assessment of Proposed Effluent Guide- 
lines for the , Paper, and Paperboard Industry. 
PB94-107745/GAR 414,283 
Trade and Employment Effects of the Carribean Basin 
Economic Recovery Act. Ninth Annual Ri to the Con- 

ess Pursuant to Section 216 of the Carribean Basin 
conomic Recovery Act. 

PB94-122462/GAR 413,437 
Economic impact of the Domestic Automotive Industry on 
the United States and Its Major Regions 
PB94-122488/GAR 415,859 
Gulfkrisen och Svensk Varufoersoerjning (Gulf Conflict 
and Swedish Import. Main Report). 
PB94-124450/GAR 

ECONOMIC INDICATORS 
mia Distress: Economic Indicators and the Great 


Paget 17793/GAR 413,406 


ECONOMIC RECOVERY 
U.S. Small Business Administration Fiscal Year 1992 
Annual Report: On the Road to Economic Recovery. 
PB94-121019/GAR 413,442 
ECONOMIC TRENDS 
Foreign Economic Trends and Their Implications for the 
United States: People’s Republic of China. 
PB94-116696/GAR 413,408 
nay Subsector Analysis, Guyana: Foreign Labor 
rends. 
PB94-120433/GAR 413,411 
ECONOMICS 
Alternative American Foreign Policy for Ukraine. 
AD-A272 494/6/GAR 413,345 


Area Handbook Series: Guyana and Belize: Country 


Studies 
AD-A272 896/2/GAR 413,362 


ECOSYSTEMS 

Driving Terrestrial Ecosystem Models from Space. 
N94-15896/1/GAR 414,743 
Recent Advances in Radar Remote Sensing of Forest. 
N94-15897/9/GAR 414,797 
Forest Ecosystem Management: An yy er conom- 
ic, and Social Assessment. Report of the it Ecosys- 
tem rept ee Assessment Team. 
PB94-118072/GAR 414,803 
Proceedings, Western Forest Nursery Association. Held 
in Fallen Leaf Lake, California on September 14-18, 


1992. 
PB94-118247/GAR 414,804 


EDDY VISCOSITY 
LES versus DNS: A Comparative Study. 
N94-14753/5/GAR 
Transport Equation for Eddy Viscosity. 
N94-14762/6/GAR 

EDUCATION 
Selected Data on Academic Science and Engineering R 
and D Expenditures: Fiscal Year 1991. 
N94-13982/1/GAR 413,061 


413,167 


414,803 


413,442 


413,440 


415,184 


415,192 


EL-MONTE BUSWAY 


epg ees voor Het Agrarisch no aay " 
Deel 2: Eutrophication Observed by Remote Sensing. 
Educational Approach to Water Quality Monitoring 
cational Module for the Higher — Education. 
Part 2: Eutrophication Observed by Remote Sensing: An 
Educational ——— to Water Quality Monitoring). 
N94-14462/3/GAR 413,160 


Onderwij le voor Het Hoger Agrarisch Onderwijs. 
Deel 1: iksclassificatie Aan de Hand van Sa- 
tellietbeeiden (Educational Module for the Higher Agricul- 
tural Education. Part 1: Land Use Classification Using 
Satellite Pictures). 

N94-14809/5/GAR 413,161 


De Toekomst van Nederland in de Luchtvaart (Symposi- 
um on the Future of Aeronautics in the Netherlands). 
N94-15120/6/GAR 413,145 


Ontwikkelingen in Het Vliegtuigbouwkundig Bat 
nisch Onderwijs —- in the Higher 
Aerospace Education). 

N94- 15130/5/GAR 413,148 


Toekomstverwachtingen Faculteit der Luchtvaart- en 

Ruimtevaarttechniek TU-Delft (Expectations for the 

Future of the Faculty of Aeronautics and Astronautics of 

the Technical University of Delft). 

N94-15131/3/GAR 413,149 
Education 


Public and Private Elementary and Secondary 
Statistics: School Year 1992-93. Early Estimates. 
a 115847/GAR 413,328 
— Disadvantaged Youth into an Economic Develop- 
esource: Education and Training Linkages. 
PBo4. 117744/GAR 413,358 


Educating Mathematical Scientists: Doctoral Study and 
the Pos! ioral Experience in the United States. 
PB94-119336/GAR 


Manuel de Tests a Organiser en Classe dans le Cadre 
des Programmes des de Langue au Corps de la 
Paix (Handbook for Classroom Testing in Peace Corps 
La Sn On aey- Neen. 

PB94-120722/GA 413,332 


Manual! para Hacer Evaluaciones en Clase en los Progra- 
mas de Ensenanza de Idiomas del Cuerpo de Paz (Hand- 
book for Classroom Testing in Peace Corps Language 
Training Programs)--Translation. 

PB94-120730/GAR 413,333 


Special Issues Analysis Center. Annual Report. Year 
One. Volume 1. Overview of FY92 Activities. 
PB94-122926/GAR 413,337 


Special Issues Analysis Center. Annual Report. Year 
One. Volume 2. Short Turnaround Reports. 
PB94-122934/GAR 413,338 


Special issues Analysis Center. Annual Report. Year 
One. Volume 3. SEA Annual Survey Report, Draft SAIP 
Accountability System, Draft EPTP Accountability — 
PB94-122942/GAR 339 


Special issues Analysis Center. Annual Report. Year 
One. Volume 4. Task Order 1 Literature Review. 
PB94-122959/GAR 413,340 


Special Issues Analysis Center. Annual Report. Year 
One. Volume 5. Active Learning Instructional Models for 
Limited English Proficient (LEP) Students. 

PB94-122967/GAR 413,341 
Low Frame Rate Video Coding for Small Bandwidth Real- 
time Multimedia Tele-Education Systems. 

PB94-125531/GAR 413,342 


EDUCATIONAL TOOLS 
Summary evaluation of the video, Transportation of radio- 


active and hazardous materials: Safety for all concerned 
DE93019867/GAR 414,231 


EFFECTIVE PERCEIVED NOISE LEVELS 
Noise Levels from a Model Turbofan Engine with Simulat- 
ed Noise Control Measures Applied. 
N94-14036/5/GAR 413,103 
EFFUSIVES 
Estimation of Vegetation Damage Due to Ash Fall in Mt. 
Pinatubo Area Using MOS-1 Data. 
N94-14259/3/GAR 414,899 
EGGS 
Amphibian Fertilization and Development in Microgravity. 
N94-13770/0/GAR 414,739 
EGYPT 
Country Marketing Plan for Egypt, FY 1994. 
PB94-120482/GAR 
EIGENVALUES 
Some Experiences with Krylov Vectors and Lanczos Vec- 


tors. 
N94-14621/4/GAR 415,382 


L(1): Optimal Decentralized Performance. 
N94-14643/8/GAR 


EIGENVECTORS 
Modal Element Method for Potential Flow in Non-Uniform 
Ducts: Combi Closed Form Analysis with CFD. 
N94-15799/7/GAR 415,211 


EJECTION 


414,624 


413,428 


413,750 


Liquid Metal Drop Ej 
N94-14133/0/GAR 
EL-MONTE BUSWAY 
ts oman Study of ape Technology HOV Systems. 
. Feasibility of 


414,555 


Volume 2A Implementing Roadway-Pow- 


March 1,1994 KW-35 





ered Electric Vehicle Technology in El-Monte Busway. A 


Case ’ 

PB94-119757/GAR 415,853 
EL NINO 

IAI Topic: El Nino. Southern Oscillation and interannual 


Vi 
N94-15186/7/ 415,042 


ELASTIC PROPERTIES 
Verfahren Zur Bewertung des Mechanischen V: 
von Randschicnten ( Be Senet 
So) Gehavior of Surtace Fiona ). 

N94-14007/6/GAR 414,570 

ELASTIC WAVES 
Elastic Wave Up/Down Decomposition in inhomogen- 
one ons eee oe pe Sea Seas ee 


its Approximations. 
PB94-126497/GAR 


). 
414,514 


Polymer Water Swelling: Surface Coatings. (Latest cita- 
tions from World Surface Coatings Abstracts). 
PB94-860848/GAR 


414,580 
Guten Gast Gasenes (Latest citations from the Ei 


414,582 


Variational to Probabilistic Finite Elements. 
N94-13873/2/GAR 415,375 


Elastic-Plastic Mixed-lterative Finite Element Analysis: !m- 
Assessment. 


poe = Performance 
13919/3/GAR 415,377 


Verfahren Zur Bewertung des Mechanischen Verhaitens 
von Randschichten ( Process for Evaluation of Mechani- 
cal Behavior of ane Films). 
N94-14007/6/GAR 414,570 
Eine Systematik fuer Elastische-Piastische —~ 
gen bei Grossen Verformungen Auf der Basis Cos- 
serat-Kontinuumsmodelis (Systematology for Elastic-Plas- 
tic Material Equations by Large Deformations on the 
Basis of the Conserah Costimaah t Model). 
N94-15642/9/GAR 415,393 


ee 2 Sem ae 6 Bee) eaten Hing 


Using the my Opening Angle 
wae terenreran 414,563 


ELASTOSTATICS 
Torsion Problem of Elastostatics: An Application of 
Boundary Element Method and Relation with Conformal 


Noo 13890/6/GAR 415,374 


aaa 
Udvikling og onan and tas “komtur-ovn” med lavt elfor- 
= ae eed ‘electric cooker’ with 


low electricity 
DE93516655/GAR 413,393 


ELECTRIC ARCS 
Channel Model for AC Electric Arc. 
PB94-124591/GAR 

ELECTRIC BATTERIES 
a Technology Division annual technical report, 


DE93019465/GAR 413,481 


Sodium-Sulfur Batteries: Energy Storage and Electric Ve- 

hicle Applications. (Latest chations trem the Energy Sci 

ence and Technology Database). 20 
4139. 


414,567 


Device for Testing Cables. 
PAT-APPL-8-073 845/GAR 
ELECTRIC CHARGES 
yy | of particle charge: oy 
static cleaning. Technical progress report . 8, 
il 1, 1993--June 30, 1993. 
9304 1238/GAR 414,005 
ELECTRIC CONDUCTIVITY 
ee ee on conductive paints, May 1, 1993-- 
080041270/GAR 414,089 
ELECTRIC CONDUCTORS 
Gegeninduktivataet Zwischen 
—— und Einer 


413,867 


Teilweise Bewickeitem 
(Mutual Inductance be- 

Wound Tori and a Bifilar ). 
NO4-13908/7/GAR 415,505 
der Methode der Randelemente Zur Extra- 


; - 
N94-14807/9/GAR 


ing C if S 
PAT APPLY 979 987/GAR 


ELECTRIC CONNECTORS 
Etude de |'intermariabilite des Connecteurs Subminia- 
tures de Marques Cannon et Souriau (Study of the inter- 


KW-36 VOL. 94, No. 5 


KEYWORD INDEX 


mateability of Cannon and Souriau Subminiature Connec- 


tors). 

N94-13951/6/GAR 413,827 

ey Measurement of Temperature and Strain 
Wires. 


Using Four 
N94-15754/2/GAR 414,346 


Spline Screw P. Fastening System. 
PAT-APPL-7-947 612/GAR 


ELECTRIC EQUIPMENT 
Encapsulation of Electronic to Renee. (Latest citations 


from the E Science and Technology Database). 
poosseoureGan 413,915 


ELECTRIC FUSES 


Plll-61 protection fuse for a 4.5 MJ capacitor bank 
0E93018357/GAR 


ELECTRIC MEASURING INSTRUMENTS 
Techniques for reducing error in the calorimetric meas- 
urement of low items. 
DE93018472/GAR 414,998 
ELECTRIC MOTORS 


Controi of saturated synchronous machines. 
0DE94702203/GAR 


ELECTRIC NETWORKS 


415,580 


414,046 


413,826 


von 
Control 

Inverter Motors). 
N94-15448/1/GAR 


ELECTRIC POTENTIAL 
and Calibration, 1993. 
413,908 


omens of Temperature and Strain 
414,346 


NASA 
N94-14410/2/ 


Using Four Connecting 
N94-15754/2/GAR 
ELECTRIC POWER GENERATION 
Fuel Cell Electric Power Generation: Foreign Patent 
Technology . (Latest citations from the Energy Science 


and a Database) 
PB94-860525/GAR 413,918 


ELECTRIC POWER INDUSTRY 
Examination of incentive mechanisms for innovative tech- 
— applicable to utility and nonutility power genera- 
DE93040199/GAR 414,068 


ELECTRIC POWER 
Communications and Systems. 
N94-13811/2/GAR 413,928 


Communications and Control for Electric Power Systems: 
Power Flow Classification for Static Security Assessment. 
N94-13948/2/GAR 413,929 


ELECTRIC-POWERED VEHICLES 
Current status of environmental, health, and safety issues 
of nickel batteries for electric vehicles. 
DE93017079/GAR 415,846 


Ce es annaiee Ga 


413,916 
Fuel processing requirements and techniques for fuel cell 


propulsion power. 
93019516/GAR 414,049 


ELECTRIC RAILWAYS 
Sty eens ee Gnd Sempatiee Ge 
tems: Potential Health Effects of Low Frequency Electro- 
magnetic Fields Due to Maglev and Other Electric Rail 


Phos 12121 7/GAR 414,702 


ELECTRIC SWITCHES 
Conception et Optimisation des Composants DMOS La- 
teraux Haute Tension en Technologie Resurf (Design and 
tion of — Lateral DMOS Devices 
RESURF T. 
N94-14711/3/GAR 413,893 
ELECTRIC UTILITIES 


Operations ce Volume 2 of 2. 
1989-July 1991. 


413,931 


Control for Electric Power 


Final Report, 
PB94-122041/GAR 


—_ and Gas eg A ~ aie rs 
industrial Sectors: 1 ‘olume 1. Topical ror 
PB94-122074/GAR 


Electric and Gas Rates for the 


Volume 2A Feesbilty of implement, load ae. 
ered Electric Vehicle Sates © iin bene 2 


Case 
PB94-119757/GAR 415,853 


Feasibility Study of Advanced vee HOV — 
ae. Emissions Impact of Roadway-Powered E! 
Automobiles. 


ao aly Verncies. and 
PBod-1 19765/GAR 415,854 


ELECTRIC WIRE 
an ag of Temperature and Strain 


Using Four 
N94-15754/2/GAR 414,346 


ELECTRICAL FAULTS 


Filiere Technologique de Puissance Intelligente Haute 
Tension a Isolation Dielectrique Basee sur la Soudure 


Directe sur Silicium (High Voltage Dielectrically Isolated 
Smart Power Technology Based on Silicon Direct Bond- 


). 
N94-14698/2/GAR 413,865 
Results of an Electrical Power System Fault Study 


(CDDF). 
N94-15007/5/GAR 415,608 
Method of Detecting and Locating Electrical Current Im- 


balances. 

PAT-APPL-8-006 413/GAR 413,861 
aaa Open Forum on Surge Protection Applica- 
PBo4- 118056/GAR 413,869 


ELECTRICAL GROUNDING 
Shield Ground Adapter for Kickpipes and Stuffing Tubes. 
PATENT-5 237 129 415,052 
ELECTRICAL INDUSTRY 
Development Document for Effluent Limitations Guide- 
lines and Standards for the Electrical and Electronic 
Components: Point Source Category. Draft Document. 
PB94-113982/GAR 414,287 
ELECTRICAL INSULATION 
cable insulation for superconducting magnets. 
93040171/GAR 415,497 
Structures from Low Dielectric Polyimides. 
PAT-APPL-7-954 108/GAR 
ELECTRICAL PROPERTIES 
Synthesis and Properties of Mismatched Heterojunction/ 
Substrate Interfaces. 
AD-A272 904/4/GAR 413,878 
ELECTRICAL RESISTIVITY 


Thermal History Effects on Electrical Relaxation and Con- 
ductivity for Potassium Silicate Glass with Low Alkali 


Concentrations. 
N94-14845/9/GAR 414,445 


ELECTRICAL TESTING 
Method for the thermal characterization, visualization, 
and integrity evaluation of conducting material samples or 


complex structures. 
PAT-APPL-7-739 376/GAR 414,405 


ELECTRIFICATION 


Northeast Corridor Improvement Project Environmental 
| Statement/Report. Electrification, New Haven, 
to Boston, MA. Volume 2. Land Use and Regulated 


Areas. 
PB94-122017/GAR 415,843 


ELECTROCATALYSTS 
po ctteeer nt for oxygen electrodes. Final report. 
DE93040446/GAR 413,462 
ELECTROCHEMICAL CELLS 
Mediated electrochemical oxidation of mixed wastes. 
DE93019145/GAR 414,183 


Electrochemical Noise in Lithium Primary Cells. 
N94-13846/8/GAR 413,917 


Fuel Cell Electric Power Generation: Foreign Patent 
Technology . (Latest citations from the Energy Science 


and Technology Database), 
PB94-860525/GAR 


ELECTROCHEMICAL CORROSION 
Use of x-ray techniques in the in situ study of corrosion. 
DE93019845/GAR 414,510 
ELECTROCHEMICAL ENERGY CONVERSION 
Electrochemical conversion of methane. Materials and re- 


actions. 
DE94702148/GAR 413,977 


ELECTROCHEMICAL POWER GENERATION 
Soupeee Power Generation from Fuel Cells: Implications 
lor Coal. 
UK/IEA-CR/59/GAR 


ELECTROCHEMISTRY 
Development of Gold Electrocatalysts for Alkaline Media. 
PB94-114600/GAR 413,471 


Low Temperature Electrochemical Oxidation of Methane. 
Final Report, May 1, 1992-May 1, 1993. 
PB94-121373/GAR 414,030 


Battery Electrodes: Properties and Performance. (Latest 
citations from the Ei Compendex*Plus database). 
PB94-860954/GAR 413,921 
ELECTRODEPOSITION 
Electrodeposition. (Latest citations from the NTIS Biblio- 
aphic Database). 
94-860830/GAR 
ELECTRODES 
Preparation, characterization and modeling of air elec- 
trodes for alkaline fuel cells. 
DE94702202/GAR 414,055 
ELECTROMAGNETIC FIELDS 
any Finite Element/Waveguide Mode Analysis of Pas- 
F Devices. 


ADAZTS 074/5/GAR 413,905 


Compilation of 1992 Annual Reports of the Navy 
Communications System Ecological Monitoring Program. 
Volume 1 of 3. Tabs A.B. 

PB94-122165/GAR 


413,476 


413,918 


414,878 


414,459 





Compilation of 1992 Annual Reports of the Navy ELF 
Communications System <7 Monitoring Program. 
Volume 2 of 3 Volumes. Tabs C- 

PB94-122173/GAR 414,705 
Compilation of 1992 Annual Reports of the Navy ELF 
Communications System Ecological Monitoring Program. 
Volume 3 of 3 Volumes. Tabs G-I. 

PB94-122181/GAR 414,706 

ELECTROMAGNETIC INTERACTIONS 

Engineering ign of sub-Micron Topographies for Si- 
multaneoush Adherent and Reflective Metal-Polymer 


interfac 
Ng94- 15700/5/GAR 414,562 


ELECTROMAGNETIC INTERFERENCE 
Electromagnetic Fields and Interference. 
PB94-126489/GAR 413,610 
Interference Analysis of Multichannel Transmission Lines: 
A System's Analysis. 
PB94-126505/GAR 413,611 

ELECTROMAGNETIC NOISE 
Electrochemical Noise in Lithium Primary Cells. 
N94-13846/8/GAR 413,917 
Bruit de Fond dans les Transistors a Effet de Champ et 
Bipolaires pour Micro-Ondes (Electrical Noise in Micro- 
wave Fieid Effect and Bipolar Transistors). 
N94-14717/0/GAR 

ELECTROMAGNETIC RADIATION 
Effect of EMP fields on cell membrane potentials. 
DE93015819/GAR 414,630 


ease for assessing high intensity RF effects in 


aircraft 
DE93018097/GAR 413,089 


Electr tic Wave Test. 
N94-14173/6/GAR 413,802 


ing ign of sub-Micron Topographies for Si- 
Es: and Reflective Metal-Polymer 
interfaces 


N94-15700/5/GAR 414,562 
Polymer Radiation Curing: Polyester Resins. (Latest cita- 
tions from the U.S. Patent Bibliographic File with Exem- 
plary Claims). 
PB94-860764/GAR 
ELECTROMAGNETIC RADIATION DETECTION 
Overview of Real-Time Lightning Detection Systems and 
Their Meteorological Uses. 
PB94-120953/GAR 413,325 
ELECTROMAGNETIC SCATTERING 
Portable Multipath Measurement System. 
N94-13843/5/GAR 
ELECTROMAGNETIC SHIELDING 
Microwave ing into a Slotted Cavity. 
PB94-123742/ 
Pantset DEVICES 
fay and Application of Electromechanical Actuators 
ior Deep Space Missions. 
NO 1a ots O/GAR 415,541 
Superconductivity Devices: Commercial Use of Space. 
N94-14324/5/GAR 413,828 
ELECTROMECHANICS 
Istituto Elettrotecnico Nazionale Galileo Ferraris, Rap- 
porto Annuale 1991 (Activities Report of the National 
Electrotechnical Institute Galileo Ferraris). 
N94-14812/9/GAR 413,627 
ELECTRON ACCELERATORS 
Preliminary Safety Analysis Report (PSAR), the NSLS 
200 MeV Linear Electron Accelerator 
DE93040034/GAR 415,487 
ELECTRON BEAMS 
om ma of a high resolution electron beam profile 


DeSo! 8622/GAR 415,420 
Characterization of the RHEPP 1 (mujs magnetic pulse 
i le 


compression module. 
DE93019065/GAR 415,436 


50 MeV Beam Test Facility at LBL. 

DE93019245/GAR 415,455 

Polymer Radiation Curing: Polyester Resins. (Latest cita- 

tions from the U.S. Patent Bibliographic File with Exem- 

plary Claims). 

PB94-860764/GAR 414,579 
ELECTRON COLLISIONS 

Ab initio Monte Carlo study of low energy positron and 

electron implantation in elemental metals nals ond 

DE93019847/GAR 415,337 
ELECTRON CYCLOTRON RESONANCE 

Electron Cyclotron Resonance Etching. (Latest citations 

from the Searchable Physics Information Notices Data- 


base). 
PB94-860517/GAR 414,399 


ELECTRON DENSITY (CONCENTRATION) 
Sites of Fine-Scale Electron Density Turbulence in the 
Interstellar Medium. 
N94-13864/1/GAR 413,195 
MHD Mode Equations in Toroidal Plasmas. 
N94-13877/3/GAR 

ELECTRON DETECTION 
Thinned, Backside Illuminated, Area CCD Imager for 
Electron Detection. 


413,894 


414,579 


413,564 


413,914 


415,915 
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N94-15036/4/GAR 


ELECTRON DIFFRACTION 
Diffraction and holography of photoelectrons and fiuores- 


cent x-rays. 
DE93019240/GAR 415,333 


me en INTERACTIONS 
Jet shapes in hadron and electron colliders. 
DE93019386/GAR 


ELECTRON SPIN RESONANCE 
Study of coal extraction with electron paramagnetic reso- 
nance (EPR) and proton nuclear 
laxation techniques. Quart 

April 1, 1993--June 30, 1993. 

DE93041295/GAR 


ELECTRON TRANSITIONS 

Dynamischer Jahn-Teller-Effekt: Berechnung des Fein- 
strukturspektrums, der Isotopieverschiebung und des 

Zeeman-Verhaltens AM Tiefen Zentrum Ni2+ in CdS 

(Dynamic Jahn-Teller Effect: Calculation of Fine Structure 

Spectrum, Isotope Shift and Zeeman Behavior at Deep 

Center Ni2+ in CdS). 

N94-14705/5/GAR 415,951 


ELECTRON TUNNELING 


Electrical and Optical Properties of Multiple Quantum 
Well Structures and Their Applications to Infrared Detec- 


tors. 
N94-14010/0/GAR 415,347 


ELECTRONIC CONTROL 
Performance Seeking Control: Program Overview and 
Future Directions. 
N94-14855/8/GAR 413,130 
Transputer Based Control System for MTLRS. 
N94-15613/0/GAR 


415,514 


415,464 


15,660 
Laser with Optically Driven Q-Switch. 
PAT-APPL-8-094 332/GAR 

ELECTRONIC COUNTERMEASURES 
Ekonomi- och 


415,279 


1992. Institutionen foer 

och Motmedeissystem (FOA 39) (Eco- 

nomical and Research Activity Report 1992. Division of 

ESM and ECM (FOA 339)). 

PB94-124252/GAR 413,800 
ELECTRONIC EQUIPMENT 

Informaticabeleid Ten Aanzien van Elektronische Tech- 

. De NLR iInfrastructuur voor CAE van Elektronica 

(Electronics Technology Policy of the NLR Informatics Di- 

vision. The NLR Electronics CAE infrastructure). 

PB94-125440/GAR 414,375 

Encapsulation of Electronic ee Sees. (Latest citations 

from the E: cadmas Technology Database). 

PB94-860079. 413,915 
ELECTRONIC jennie TRANSFER 

Electronic Funds Transfer (EFT). (Latest citations from 

the INSPEC Database). 

PB94-860038/GAR 413,405 
ELECTRONIC MAIL 

NASA/DOD ~~ Knowledge Diffusion Research 

Project. Paper 38: Computer Mediated Communication 

ap eed and the Communication of Technical Information 


erospace. 
Noa 14489/6/GAR 415,727 


Computer Networking at SLR Stations. 
N94-15594/2/GAR 413,604 
Electronic Mail: Computer Conferencing by Electronic 
Mail. (Latest citations from the INSPEC Database). 
PB94-860152/GAR 413,644 
ELECTRONIC WARFARE 
Advanced Communications ESM System (ACES) 
Testbed: Integration Study. 
N94-13939/1/GAR 413,633 
Ekonomi- och Produktionsrapport 1992. Institutionen foer 
och a B+ 39) (Eco- 
nomical and Research Report 1992. Division of 
ESM and ECM (FOA 39)). 
PB94-124252/GAR 
ELECTRONICS INDUSTRY 
of the impact on U.S. Industry of the NIST/Boul- 
der conductivity Programs: An Interim Study. 
PB94-120680/GAR 


415,363 
ELECTRONS 
Transient electron heat diffusivity obtained from trace im- 


purity i on TFTR. 
DE93040433/GAR 415,298 


ELECTROPHILIC REACTIONS 
Metalioradical and Electrophilic Activation of Methane. 
Annual Report, 1992-July 1993. 
PB94-117397/GA\ 413,472 
ae oe 


Separation of 7 ey Materiais by Electrophoresis 
under Zero Gr: 
N94-13760/1/ 414,635 


Orientation of DNA during Free-Solution Electrophoresis. 
N94-15162/8/GAR 414,642 


Electrophoresis Visualisation. 
N94-15163/6/GAR 
ELECTROREFINING 
ee ee ee 


D299040233/GAR 414,982 


413,800 


415,559 


ENERGY CONSERVATION 


ELECTROSTATIC SEPARATION 
Numerical determination of the interaction between a 
sphere and a particle carried by a fluid. 
DE94702204/GAR 


ELECTROSTRICTION 


pe eye st Devices: Commercial Use of Space. 
N94-14324/5/GAR 413,828 


ELEMENTARY EDUCATION 
Historical Trends: State Education Facts, 1969 to 1989. 
PB94-115912/GAR 413,329 
ELEMENTARY EXCITATIONS 
Quasiparticle Trapping in Distributed Superconducting 
Three-Terminal Tunnel Junction Devices. 
N94-15101/6/GAR 415,357 
ELEVATORS (LIFTS) 
Commercial and Industrial Elevators. (Latest citations 
*Plus database). 


from the Ei 
PB94-859717/GAR 414,384 


ELLIPTIC DIFFERENTIAL EQUATIONS 


Comparison of iterative methods for a model coupled 
——So 
DE93040482/GAI 415,339 


EMBANKMENTS 
Laboratory Study on Properties of Rubber-Soils. 
PB94-120771/GAR 
EMBRITTLEMENT 
rey | evaluation of low-temperature embrittlement 
Type 308 stainless steei welds. 
DES4040266/GAR 414,523 
EMERGENCY PREPAREDNESS 
Prince William Sound Disabled Tanker Towing Study. 
Part 1. Evaluation of Existing Equipment, Personnel and 


Procedures. 
PB94-120961/GAR 415,055 


Oevning ger Faerdighet: Studie av en Kommunal Ledn- 
ee A Study of a Local 


PB94- 125346/GAR. 414,770 


EMERGENCY REPORTS 
Beslutsstoed foer 


aa vid Aivariga (Decision 
jescue Commanders: Focus on Rescue Operations and 
on cany e Accidents). 
PB94.124484/GAR 
EMISSION FACTORS 
Compilation of Air Pollutant Emission Factors. Volume 1. 
Stationary Point and Area Sources. Supplement F. 
PB94-121431/GAR 414,146 
EMPLOYEE LEASING 
Employee Leasing. (Latest citations from the ABI/inform 


Database). 
PB94-858743/GAR 413,051 


EMPLOYEE RELATIONS 
industrial Labor Relations Manual. 
N94-15939/9/GAR 

EMPLOYMENT 
NASA Peay neers Placement Plan for Positions GS-15 
and Below (including Trades and Labor Positions). 
N94-15944/9/GAR 413,058 
Wee Chet ee Se 

Education and Training 

PB94-117744/GAR 413,358 

ENCROACHMENT 
Ground-Water 
croachment, 


May County, New J: 

PB94-116092/GAR 
END EFFECTORS 

Spline Screw P; 


414,124 


413,509 


415,871 


413,057 


and Simulation of Saltwater En- 
ifer System of Cape 


414,855 


ayload Fastening System. 
PAT-APPL-7-947 612/GAR 
ENDANGERED SPECIES 
Flow augmentation and ~y drawdown: Strategies 


for recovery of threatened and endangered stocks of 
salmon in the Snake Riber Basin. R issues for 
threatened and endangered Snake River salmon: Techni- 


cal report 2. 
DE93018981/GAR 414,882 
Environmental on Oe Bye Book: En- 
dangered .—~— al le Coordi- 
nation Act. Revision 5. 
DE93041214/GAR 414,888 
Birds of W: island, Virginia, 1970 - 1992. 
N94-13923/5/GAR 
ENDOCRINOLOGY 
Endocrine and Metabolic Changes in Payload Specialist 
(L-1). 
N94-13758/5/GAR 414,708 


ENERGY 
Dansk energiforskning 
udarbejdet / tilk 
(Danish rap Te r 


produced in 
DE93516635/ Scan 


ENERGY CONSERVATION 
Elementer til en handlingsplan for elbespareiser. (Ele- 
ments of a plan of management for saving electricity). 
0DE93516633/GAR 414,069 


March 1, 1994 


415,580 


414,648 


q — Og perspektiver. Notat 
Energiredegoerelse 1992. 
Sats and perspectives. Note 


with ‘Energiredegoereise’ 1992). 
414, 070 
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Energistyring/ aen: af ener- 
2)-udledningen. 


energimanagement. Begr: 
og reduktion af CO(sub 
nergy Limitation of 


control/energy management. 
energy consumption and reduction of CO(sub 2) emis- 
sion). 
DE93516661/GAR 


414,071 
Projekt energivogter. Rapport fra projektets foerste aar. 
tad watcher project. Report from the project's first 
$¢94702023/GAR 414,073 
Rapport om informative elregninger. (Report on informa- 


tive electricity bills). 
a 414,074 


‘ojekt energivogter. Rapport fra projektets andet aar. 
pmol Watcher project. Report from the project's 
second year). 

DE94702026/GAR 414,075 
Energy Star. (Latest citations from The Computer Data- 
base) 


). 
PB94-858982/GAR 413,663 


Energy Conservation Through Building Design. (Latest ci- 

tations from the NTIS Bibliographic Database). 

PB94-860319/GAR 414,086 
ENERGY CONSUMPTION 

Pr A the 1991 Socioeconomic Energy Re- 


search Conference. 

0e99019183/GAR 414,065 
Energy baseline and energy efficiency resource opportu- 
nities for the Forest Products Laboratory, Madison, Wis- 
consin. 

DE93040200/GAR 413,937 


Patrick Air Force Base integrated resource assessment. 
Volume 2, Baseline detail. 

oe ont a 413,938 
nrony b- review, August 1993. 

DeEss010401 GAR 413,939 


Sener og Roe ol af “komfur-ovn” med lavt elfor- 
ae of ‘electric cooker’ with 


ea ae neen 

DE93516655/GAR 413,393 
Haandbog i proces-integration. Fremgangsmaade ved 
etablering af optimale energisystemer og vurdering af 
disse i energiteknisk og oekonomisk henseende. (Hand- 
book on process integration. Method for establishing opti- 
mai energy systems and the evaluation of these in 


ener an and economical relations). 
DE99%16674/G 414,052 


Effektstyrning i smaahus med luftburen vaerme. Ekonomi 
- funktion - komfort. (Power regulation in single family 
houses with warm air central heating. Economy - function 


- comfort). 
DE94702188/GAR 413,942 


Transition of ee a Consumption Using Multi- 
Input, aos Model 
N94-14055/5/GAR 


413,388 
ENERGY DISSIPATION 
Study of the Fine Scale Motions of incompressible Time- 
Developing La 
N94-14751/9/GA 415,182 


ENERGY EFFICIENCY 
Affordability and other factors affecting the purchase of 
-efficient manufactured homes. 
0E93019110/GAR 413,383 


Road map for success: How northwest manufactured 
housing conservation efforts revolutionized an industry. 
DE93019111/GAR 414,063 


CIEE 1993 annual conference: Program. 
DE93019135/GAR 414,064 


Energy baseline and energy efficiency resource opportu- 
nities for the Forest Products Laboratory, Madison, Wis- 


consin. 
0DE93040200/GAR 413,937 


besoate errors in the predictions of SERI-RES. 
DE935. OGAN 


Programmet foer effektivare energian- 
bem om 4 SA of the program for efficient energy 


use). 
DE94702209/GAR 414,080 


ENERGY-LEVEL TRANSITIONS 
Radiative Transitions in Quarkonium. 
PB94-119534/GAR 

ENERGY oe ape 
Data 


413,384 


415,525 


oiaae Gy and technology transfer 
Management Program 
Office of Conservation and Renewable E nergy Depart- 
—a ae Final technical report, Pret 1987-- 


7, 199. 
DE93019087/GAR 


ENERGY MODELS 
Task Force on int 
T 


414,061 


led Energy and Environmental 
ow he - Poland. Volume 4: Verifica- 
tion extension of the Polish energy and environmen- 
tal data base. 

0E93524592/GAR 


ENERGY POLICY 
Task Force on int 
: The 


414,072 


led Energy and Environmental 
- Poland. Volume 4: Verifica- 
= ‘extension of the Polish energy and environmen- 


tal data base. 
0E93524592/GAR 414,072 


KW-38 VOL. 94, No.5 


KEYWORD INDEX 


Energi foer kommande ationer. En !VA-studie om 
behov och foerutsaettningar foer forskning och teknisk 
utveckling infoer 2000-talet. (Energy for generations to 
come. Conclusions and recommendations. An |VA-study 
of needs and prerequisites for research and technical de 
velopment for the 2000s). 
DE94702206/GAR 414,077 
Energi foer kommande generationer. Delstudie 2. Fram- 
gaangsrik utveckling av energiteknik. (Energy for _— 
tions to come. Part 2. Successful development of energy 


technology). 
DE94702207/GAR 414,078 


Energi foer kommande generationer. Delstudie 3. Energi- 
forskning: Optioner infoer 2000-talet. (Energy for genera- 
tions to come. Part 3. Energy research: Options for the 


21st century). 
DE94702208/GAR 414,079 


ENERGY REQUIREMENTS 


Strat Avionics T Definition Studies. Subtask 
3-1A: Electrical Actuation (E' 


) Systems. 
N94-14323/7/GAR 415,595 


ENERGY SOURCE DEVELOPMENT 

Ground movements associated with gas hydrate produc- 
tion. Final report. 
DE93000297/GAR 414,087 
Strat for fundamental and exploratory R and D in 
natural gas extraction. 

DE93041311/GAR 414,862 
Analysis of selected energy security issues related to US 
crude oil and natural gas exploration, development, pro- 
— transportation and processing. Final report, Task 


be99041313/GAR 414,013 


Modifications to Replacement Costs System. 
DE93041316/GAR 


ENERGY SOURCES 
Monthly review, August 1993. 
0E93040401 Mar 413,939 


Research in ess: FY 1992. Summaries of projects. 
DE94000410/GAR 414,316 


ENERGY STORAGE 
Sodium-Sulfur Batteries: Energy Storage and Electric Ve- 
hicle Applications. —— citations from the Energy Sci- 


413,920 


414,015 


Energy transfer between thulium and praseodymium ions 


in . 
DE93040093/GAR 413,454 


Triad Interactions in the Dissipation Range. 
N94-14750/1/GAR 415,181 
Study of Muilti-Dimensional Radiative Energy Transfer in 
Molecular Gases 


N94-15752/6/GAR 415,521 


ENGINE AIRFRAME INTEGRATION 
Propulsion Inti ition. 
N94-14174/4/GAR 

ENGINE COMPONENTS 


pa many Ly Four-Cylinder Two-Vaive Engines (Opti- 
muierung BMW-Vierzylinder-Zweiventilmotoren)--Trans- 


415,671 


lation. 
PB94-125101/GAR 413,542 


ENGINE DESIGN 
Derated lon Thruster Development Status. 
N94-14726/1/GAR 


Technical Evaluation Motor No. 10 (TEM-10). 
N94-14907/7/GAR 

ENGINE FAILURE 
identification and interpretation of Patterns in Rocket 


Engine Data. 
N94-14309/6/GAR 415,593 


ENGINE INLETS 
Three-Dimensional — of Diesel Engine intake 
Flow, Combustion and Emissions-2. 
N94-14448/2/GAR 413,538 
Wind Tunnel Investigation of Three Axisymmetric Cowls 
of Different Lengths at Mach Numbers from 0.60 to 0.92. 
N94-15681/7/GAR 413,075 
Comparison of RCS Prediction Techniques, Computa- 
tions and Measurements. 
PB94-125515/GAR 413,812 
ENGINE NOISE 
ing Noise Reduction for Rectangular Supersonic Jets 
by Nozzle and Induced Screech Mixing. 
N94-14208/0/GAI 413,105 


Active Control of Fan-Generated Plane Wave Noise. 
N94-14481/3/GAR 413,106 
ENGINEERED SAFETY SYSTEMS 
Primer on si S. 
DEss0s0208/GAR — 
ENGINEERING 
Selected Data on Academic Science 
and D Expenditures: Fiscal Year 1991. 
N94-13982/1/GAR 
ENGINEERING EDUCATION 
COMPETENCE 2000: Study on Training Requirements of 
the Norwegian Metallurgical Industry. 


415,688 


415,607 


414,779 


and Engineering R 
413,061 


PB94-124609/GAR 413,353 


ENGINEERING GEOLOGY 
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Caracterisation de la Plasticite Mo ay de |’Aluminium 

Polycristallin dans le Domaine 90-300K: Utilisation de la 

Onde Ultrasonore-Contrainte 

‘equence (Characterization of the Cyclic Plastici- 

ty of Polycrystalline Aluminum in the 90-300K Domain: 

Use of the Ultrasonic Wave Coupling Technique - Low 
Frequency Restraint). 

N94-14930/9/GAR 414,558 


CENTAUR Tutorial. 


KEYWORD INDEX 


N94-14978/8/GAR 413,710 


CAML Numbers Reference Manual. 
N94-14979/6/GAR 413,711 


Applicability of the Session and the Presentation Layers 
for the Support of High Speed Applications. 
N94-14980/4/GAR 413,712 
Tsuki Shuukai Kansoku Eisei No Shisutemu Kentou (Pre- 
Phase a Study Ri of Lunar Polar Orbiter). 
N94-15000/0/GA\ 415,552 
Chikyuu 2 Eisei 1 Gou (JERS-1) No Kaihatsu Oyobi 
Sono Seika tt of Japanese Earth Resources 
Satellite-1 (JERS-1; Fuyo-1) and its Operational Results). 
N94-15001/8/GAR 415,689 
Pri ings of an ESA Symposium on Photon Detectors 
for Space Instrumentation. 

N94-15025/7/GAR 415,745 
New Approach to Optical Photon Detection. 
N94-15028/1/GAR 413,840 
CdTe Array Detectors for High Energy Astronomy. 
N94-15029/9/GAR 413,218 
imaging Microstrip Proportional Counter: Features of a 
Practical 

N94-15030/7 GAR 413,219 
Superconductive X ray Photon Detectors. 
N94-15031/5/GAR 415,512 
Metastable Superconductors as Photon Detectors. 
N94-15032/3/GAR 415,513 
Development of X ray CCDS. 

N94-15033/1/GAR 413,220 
XMM Pn-CCD Detector System: First Results. 
N94-15034/9/GAR 415,746 
Development of Back-liluminated CCD’s for XMM. 
N94-15035/6/GAR 415,747 
Thinned, Backside Illuminated, Area CCD Imager for 
Electron Detection. 

N94-15036/4/GAR 415,514 
Microchannel Plate Detectors for Space Astronomy. 
N94-15038/0/GAR 413,222 
MIC Photon Counting Detector. 

N94-15039/8/GAR 413,223 
Future Development in Cryogenic Techniques for Space. 
N94-15042/2/GAR 413,226 
Photoconductors and Arrays for the Far-infrared 
N94-15045/5/GAR 413,228 
Impurity Conduction Photoconductor Detectors. 
N94-15046/3/GAR 413,229 


BIB Photodetectors Based on Antimony Doped Silicon. 
N94-15047/1/GAR 415,749 


Optimisation of FIR Photoconductors for Atmospheric 


Spectroscopy. 
N94-15048/9/GAR 415,750 
Nonstationary Behaviour of Low Background Photon De- 


tectors. 
N94-15049/7/GAR 413,841 


Schottky Barrier Focal Plane Arrays for SWIR and MWIR. 
N94-1 5050/5/GAR 413,842 


Advanced High Performance CdHgTe Multiplexed a. 
N94-15051/3/GAR 413,843 
12.5 Micron Infrared Detector for Earth Observation. 
N94-15052/1/GAR 413,844 
Lead Cha’ Based IR Photosensitive Array De- 
tectors with dinate Addressing. 

N94-15053/9/GAR 413,845 
Submillimeterwave SIS Mixer Developments. 
N94-15054/7/GAR 413,846 
Hot Electron Mixers, the Potential Competition. 
N94-15055/4/GAR 413,230 
SUBMM/FIR Bolometers. 

N94-15056/2/GAR 413,847 


Outlook for Hard X ray and gamma ray Astronomy. 
N94-15057/0/GAR 413,231 


Developments in Extreme Ultraviolet and X ray Instru- 


mentation. 
N94- 15058/8/GAR 415,515 


Infrared Detectors and Coolers for Space Iinstrumenta- 
tion: Summary and Concluding Remarks. 
N94-15059/6/GAR 415,751 


Development of an Ultra Violet Auroral Imager for the 
Freja Project. 

N94-15060/4/GAR 415,752 
Test Facility to Calibrate EUV Detectors. 
N94-15062/0/GAR 415,266 
Grazing Incidence Detectors for the SOHO Coronal Diag- 
nostic ‘ometer. 

N94-15063/8/GAR 415,753 


TAUVEX Experiment. 

N94-15064/6/GAR 415,754 
Discrete CMT Infrared Detectors for Space Application, 
from ISSR to Second Generation Meteosat and MIPAS. 
N94-15065/3/GAR 415,755 


Performance Testing of Doped-Germanium Photoconduc- 


tors for the ISO Long Wavelength ‘ometer. 
N94-15066/1/GAR 415,756 


Non-Linear Effects in Doped-Germanium Photoconduc- 
tors for the ISO Long Wavelength Spectrometer. 


FOREIGN TECHNOLOGY 


N94-15067/9/GAR 415,757 


Nb-Based SJTJ for Nuclear Detection: Preliminary Re- 

sults with aipha Radiation. 

N94-15068/7/GAR 415,516 

Adiabatic Demagnetisation Refrigerator with a Mechani- 
cal Pre-Cooler for Space Applications. 

N94-15070/3/GAR 415,759 


Radiation Hardening of a CCD Technology through Proc- 
ess and Design Modifications. 

N94-15071/1/GAR 413,848 
Extrinsic Photoconductor Detectors for the Wavelength 
Range 2 Microns to 240 Microns. 

N94-15073/7/GAR 415,760 


Detector Assemblies of ISOPHOT and the Spectrometers 
ISO-SWS and ISO-LWS. 
N94-15074/5/GAR 415,761 


improved Optical Radiation Detectors and Their Calibra- 
tion: 200 nm - 30 Microns. 
N94-15075/2/GAR 415,267 


ain Pressure Gas Scintillation Proportional Counter for 


Noe. 15076/0/GAR 415,762 


lonising Radiation-induced Effects in Doped Germanium 
FIR Photoconductors. 
N94-15077/8/GAR 415,763 


Preparation and Properties of Nb/Ai SIS and SIN Junc- 
tions for Millimeter and Submillimeter Radioastronomical 
Receivers. 

N94-15078/6/GAR 413,821 
In Orbit Adiabatic Demagnetization Refrigeration for Bolo- 
metric and Microcalorimetric Detectors. 
N94-15079/4/GAR 415,764 
CCD’s on High Resistivity Bulk Silicon for X Ray Spec- 
troscopy on XMM. 

N94-15080/2/GAR 415,765 


New Detector Concept for Energetic Auroral X ray Imag- 


ing. 

N94-15081/0/GAR 415,766 
Characterization of Detectors and Calibration of the ISO- 
PHOT Experiment. 

N94-15082/8/GAR 415,767 
Substrate Effects in Superconducting Tunnel Junction 
Detectors. 

N94-15083/6/GAR 415,518 
Characteristics of the ISO Short Wavelength Spectrome- 
ter Detectors. 

N94-15084/4/GAR 415,768 
Absolute Radiometric Measurements in Space: ARMS. 
N94-15085/1/GAR 415,769 
Data Processi am for Flight Spectrometer 
N94-15086/9/GA\ "415,770 
Silicon Gatilium Doped Photoconductor Development for 
the AROME Balloon Borne Instrument. 
N94-15087/7/GAR 413,849 
Laboratory Performance of the Short Wavelength Instru- 
ment for the Along Track Scanning Radiometer ATSR-2 
(Initial Results). 

N94-15088/5/GAR 415,771 
Applications for Large Area Silicon Drift Detectors on X 
ray and gamma ray Astronomy. 

N94-15090/1/GAR 413,233 


IR Detectors and Subsystems for Space Application: 
N94-15091/9/GAR 415, 772 


Infrared Detector Annealing and Calibration with IR-Laser 


N94-15092/7/GAR 415,773 


Requirements on CCD-Detectors for Ground-Based Aur- 
oral Imagi 
N94-15093/5/GAR 413,254 


Performance of the Position-Sensitive Proportional 
Counters of the Yohkoh Bragg Crystal Spectrometer. 
N94-15094/3/GAR 415,774 


Silicon Radiation Sensor Systems for gamma and X ray 
Detection at 
N94-15095/0/GAR 415,520 


Rutherford Appleton Laboratory Photon Counting Detec- 


tor. 
N94-15096/8/GAR 413,850 


Assessment of TD! Operation of a Frame Transfer CCD 
for High Resolution Imaging from a Fast Spinning Space- 
craft. 

N94-15097/6/GAR 415,775 


Linear Monolithic 4-6 on Silicon IR Detector ae. < 
N94-15098/4/GAR 413,851 


ae Readout Electronics for Astronomical Applica- 


NO4-15090/2/GAR 413,234 
Monolithic PbTeCCD Focal Plane Array for MWIR Imag- 


ing. 
No¢- 15100/8/GAR 413,852 


Quasiparticle Trapping in Distributed Superconducting 
Three-Terminal Tunnel Junction Devices. 
N94-15101/6/GAR 415,357 


Epitaxial Si X ray Bolometer an Alternative to lon Implant- 
ed ices. 
N94-15103/2/GAR 413,853 


KW-51 


March 1, 1994 





Coaxial Airblast Atomizers. 
N94-15109/9/GAR 413,550 
Methodes Avancees pour les Essais des Grilles d’Aubes 
(Advanced Methods for Cascade Testing). 
N94-15119/8/GAR 413,533 
De Toekomst van Nederland in de Luchtvaart ( 
um on the Future of Aeronautics in the ). 
N94-15120/6/GAR 413,145 
Vijftig Jaar Nvvi: en a Lea Ge Nate 
lands Association of Aeronautical Engineers). 
N94-15121/4/GAR 413,146 
Voorspeide en Werkelijke Coettutegen in de Verkeers- 
luchtvaart (1961-1991) (Predicted and Rea! Development 
in the Aviation in the Period 1961-1991). 
N94-15122/2/GAR 413,147 


tones van Schiphol: Groeien Binnen Grenzen (Future 
: Growth within Boundaries). 
Nos. 15123/0/GAR snaant 


Ontwikkelingen in fn Europese L 
(Developments in Af oy Air Traffic Control). 
N94-15124/8/GAR 415,832 


Ti Rid, Luchtvaartinspectie (Aviation 


Inspection L 
N94-15125/5/GAR 415,864 


De Luchtvaart en de Kim: Verieden en Toekomst (Avia- 
tion and the KLM: Past and Future). 

N94-15126/3/GAR 415,833 
Toekomstverwachtingen Fokker (Expectations for the 
Future of Fokker). 

N94-15127/1/GAR 413,112 
Toekomstverwachtingen Militaire Luchtvaart (Expecta- 
tions for the Future of Military Aviation). 
N94-15128/9/GAR 414,749 


Toekomstverwachtingen Nationaal Lucht- en Ruimte- 
vaartlaboratorium —— for the Future of the Na- 


tional Aerospace Labora’ 
N94-15129/7/GAR 413,140 


Ontwikkelingen in Het Le me py —, 4 Tech- 
nisch Onderwijs (Developments in the agher echnical 
Aerospace Education). 

N94-15130/5/GAR 413,148 


Toekomstverwachtingen Faculteit der Luchtvaart- en 
Ruimtevaarttechniek TU-Delft (Expectations for the 
Future of the Faculty of Aeronautics and Astronautics of 
the Technical University of Delft). 

N94-15131/3/GAR 413,149 


Reactions de Chimiluminescence 

Singulet sur les Surfaces ty Sen oe (Reactions 
miluminescence Induced by Singlet Oxygen with Metais). 
N94-15149/5/GAR 414,559 


Comparison of Level-1 and Level-2 Buckling and Post- 
Solutions. 


buckling 
N94-15154/5/GAR 415,392 


von Mikrowellen an Rechteckigen Gebaeude- 
IT und Ohne Beruecksichtigung von Bodenre- 


proximation)). 
N94-15155/2/GAR 415,320 


Sounding Rocket Experiments in Fluid Science and Mate- 
rials Sciences: TEXUS 25 w 27 ond Maser 4 Volume 3. 
N94-15157/8/GAR 415,554 


Measurements of Interfacial Tension: MITE. 
N94-15158/6/GAR 415,555 


Benard Convection of Magnetic Colloids under Microgra- 
vity. 
N94-15159/4/GAR 415,556 


Pool Boiling: —- Bubbie E: ’ 
N94-15160/2/GAR 415,557 
Ultrasound Absorption in Molten Salts. 
N94-15161/0/GAR 415,558 


Orientation of DNA during Free-Solution Electrophoresis. 
N94-15162/8/GAR 414,642 
Electrophoresis Visualisation. 

N94-15163/6/GAR 415,559 


Density and Temperature Relaxation Near the Critical 
Point of Carbon Dioxide under Reduced Gravity. 
N94-15164/4/GAR 415,560 


Temperature eae in Near-Critical Fluids Prior to 


and Separation 
N94-15165/1/GAR 415,561 


Pressures of Supercritical Salt Solutions. 
N94-15166/9/GAR 415,562 


Unidirectional Solidification of Liquid-Crystal Material. 
N94-15167/7/GAR 415,563 


Partial Melting Experiment of Y-Ba-Cu Oxide. 
N94-15168/5/GAR 415,358 


Homers of Fe-C-Si-Alloy in a Ceramic Mold Skin. 
N94-15169/3/GAR 415,564 
Separation Behaviour of Monotectic Alloys. 
N94-15170/1/GAR 415,565 


Liquid Phase Sintering of Tungsten Composites under Mi- 
15171/9/GAR 413,979 


Heat Storage Module. 
N94-15172/7/GAR 415,566 


KW-52 VOL. 94, No. 5 


KEYWORD INDEX 


ae EI Nino. Southern Oscillation and interannual 
aoe 18100/77 415,042 
Produktionstechnik fuer Bauteile Aus Nichtmetallischen 
Faserverbundwerkstoffen Las way be ey BY 
Components from Nonmetallic Fiber Reinforced 

als). 

N94-15254/3/GAR 414,490 


Aufbau, Pruefung, und Aufmachung der Harze = 
Fasern (Construction, Testing, and Representation of 
Resin and Fiber Reinforced Materials). 
N94-15255/0/GAR 414,491 


Konstruktion und Berechnung (Construction and Calcula- 


tion). 
ot 5256/8/GAR 414,492 


Fi (Production Process). 
N94-15257/6/GAR 414,493 


Maschinenentwicklung (Machine Development). 
N94-15258/4/GAR 414,494 


Bauteilpruefung und Qualitaetssicherung 
Testing and ity Assurance). 
NOa-18259/2/GA 

i f 


N94-15295/6/GAR 

New 

Mixtures of b 

N94-15298/0/GAR 414,616 

Optische Koppelemente fuer den Kohaerent Optischen 

Mehrtorempfaenger (Optical Coupling Elements for Co- 

herent Optica! Multiport Receivers). 

N94-15447/3/GAR 413,854 
und Steuerverfahren fuer die Kombination 
’ und Stromrichtermotor (Ci 


Determination at 
N94-15554/6/GAR 

or ee Application to Time Transfer Using Geo- 

and to Other Japanese Space Programs. 

Noa. 15555/3/GAR 413,628 
Satellite Signatures in SLR Observations. 
N94-15557/9/GAR 415,781 
Work at Graz on Satellite Signatures. 
N94-15558/7/GAR 415,782 


OS SEUSS I She ef ee Se 


No4-15560/3/GAR 415,784 
Adaptive Median Filtering for Preprocessing of Time 
Series Measurements. 

N94-15561/1/GAR 414,618 


Alternative Wavelengths for Laser Ranging. 
N94-15564/5/GAR 415,786 


New Methods of Generation of Ultrashort Laser Pulses 


for 
N94-1 /2/GAR 415,270 
Compression of the Passively Mode- 

Locked Pulsewidth and Pulse Train. 

N94-15566/0/GAR 415,271 

improved -_ Source for Laser Ranging. 

N94-15567/8/GAR 415,272 
Optimization of Detector Electronics for Mil- 


enaaa 413,856 


Capabilities of SPADS for Laser Ranging. 
Now 15: 7O/2/GAR 415,788 


How to Squeeze Quantum Efficiency and High Time 
Resolution out of a SPAD. 

N94-15571/0/GAR 413,857 
Solid State Detector Technology for Picosecond Laser 
N94°15$72/8/GAR 413,858 
First Satellite Laser Echoes Recorded on the Streak 


Camera. 

N94-15574/4/GAR 415,789 
Experience and Results of the 1991 MTLAS-1 USSR 
N94"15875/1/GAR 415,790 
ETALON-1,-2 Center of Mass Correction and Array Re- 


flectivity. 
N94-15576/9/GAR 415,791 
ions Atmospheric Dispersion with WLRS in Multiple 


NO4.15582/7/0AR ~ gah 


Two W: Satellite Laser Ranging Using SP. 
N94-15584/3/GAR are 


New Perspectives f fs Ey Accuracy SLR with Second 


Generation Geodesic 
N94-15585/0/GAR 415,799 


improvement of SLR Accuracy, a Possible New Step. 
N94-15588/4/GAR 415,802 


Accuracy of ERS-1 Orbit Predictions. 
N94-15589/2/GAR 415,676 


Compensation for the Distortion in Satellite Laser Range 
Predictions Due to Varying Pulse Travel Times. 
N94-15590/0/GAR 415,803 


Formation of on-Site Normal Points. 
N94-15592/6/GAR 415,805 


Computer Networking at SLR Stations. 
N94-15594/2/GAR 413,604 


Application of the Robust Estimate in SLR Data Prepro- 


N94-15597/5/GAR 415,807 


LLR: Activities in Wettzell. 
N94-15600/7/GAR 415,649 


Performance of the Upgraded Orroral Laser Ranging 


System. 
N94-15602/3/GAR 415,651 


Sub-cm Ranging and Other Improvements in Graz. 
N94-15603/1/GAR 415,809 


Upgre ling of the Borowiec Laser Station. 
N94-1 /3/GAR 415,652 


Seignet of Shanghai Satellite Laser Ranging Sta- 


NB4-15605/6/GAR 415,653 


WLRSL Wettzell Laer Ranging System. 
N94-15606/4/GAR 415,654 


New Progress ¢ Ranging Technology at Wuhan Satellite 
l tation 


Laser . 
N94-15608/0/GAR 415,655 


Results of the MTLRS-1 Upgrade. 
N94-15610/6/GAR 415,657 


New MTLRS-1 Receiving System. 
N94-15611/4/GAR 415,658 


New MTLRS Transmitting System. 
N94-15612/2/GAR 415,659 


Transputer Based Controi System for MTLRS. 


N94-15613/0/GAR 415,660 
GLRS-R 2-Colour Retroreflector Target Design and Pre- 


dicted Performance. 
N94-15615/5/GAR 415,273 
Mars Laser Altimeter Based on a Single Photon Ranging 


Technique. 
N94-15619/7/GAR 415,814 


Satellite Laser Station Helwan Status 1992. 
N94-15621/3/GAR 415,661 


Third Generation SLR Station Potsdam No. 7836. 
N94-15623/9/GAR 415,662 


Eine Systematik fuer Elastische-Plastische Stoff aay 
gen bei Grossen Verformungen Auf der Basis 
serat-Kontinuumsmodells (Systematology for Elastic-Plas- 
tic Material Equations by Large Deformations on the 
Basis of the Cosserat-Continuum Model). 
N94-15642/9/GAR 415,393 


Contribution a |'Elaboration d’Ailgorithmes de Commande 
Adaptative pour la Conduite de Procedes ae 
(Contbution to the Elaboration of Some Adaptive Con 

lor Fermentation Processes Monit ). 
Noe-1heaa/7/GAR vibe 
ECS: Ninth Year in Orbit. 
N94-15644/5/GAR 
Experimental Study of ASTOVL Related Jet Flows to 
Produce CFD Code Validation Data. Phase 3: Results of 


Experiments. 

N94-15645/2/GAR 413,071 
Stochastic Scheduling in in-Forest Networks. 
N94-15695/7/GAR 414,608 


Heat Transfer and Aerodynamics of a 3D Design Nozzle 
Guide Vane Tested in the Pyestock isentropic Light 
Piston Facility. 

N94-15696/5/GAR 413,534 


ee aey + Cogend yee anh COM Watery <0 © 


Model Frigate. 
N94-15702/1/GAR 415,050 


Bruk AV ee Ordens Statistikk | ee 
(Higher Order Statistics in Signal Processing). 
N94-15714/6/GAR 413,779 


Papers wy at the Eleventh International Symposi- 
um on Earth Ti 
$04 18500/3/GAR 414,823 


Report of the International Center for Earth Tides for the 
Period 1985-1989. 
N94-15801/1/GAR 414,824 


New Feedback System for Instruments Equipped with a 
Capacitive Transducer. 
N94-15802/9/GAR 414,825 


Long Baseline Watertubes. 
N94-15803/7/GAR 414,826 


Temperature Measurements. 
N94-15804/5/GAR 414,827 





Calibration Platforms for Gravimeters. 
N94-15805/2/GAR 414,828 


Cooperative Projects in Geodynamical Instrumentation 

Rovel Ot 4 State —— Bureau (China) and the 
al atory © 

Nos 15806/0/GAR _ 414,829 


Tidal Parameters at Brussels Fundamental Station. 
N94-15807/8/GAR 414,830 
Nontidal Gravity Changes Observed with a Supercon- 
ducting Gravimeter. 

N94-1 /6/GAR 414,831 


Earth Tides Results Obtained with Gravimeters, Clinom- 
eters, and Strainmeters in Belgium and in Grand Duchy 
of Luxembourg. 

N94-15809/4/GAR 414,832 


— of Tidal Gravity Observations with a Conical Pen- 


dulum. 
N94-15810/2/GAR 414,833 


Ene We Om teem Bee Cee Sie Se 
auge and Gravity Loading Measurements. 

N94- Neti /0/GAR 414,834 
Water-Levels Fluctuations in a Borehole at the Royal Ob- 
servatory of Belgium: Effects on Local Gravity, Earth 
Tidal, and Barometric Responses. 

N94-15812/8/GAR 414,835 


Study of the Observed Tidal Residue Vectors B Versus 
Oceanic Tidal Load Vectors L. 
N94-15813/6/GAR 414,896 


Tidal Gravity Anomalies and Tectonics. 
N94-15814/4/GAR 414,837 


Report of the Working Group on Theoretical Tidal Model. 
N94-15815/1/GAR 414,898 


ERS-1: 18 Months in Orbit. 
N94-15888/8/GAR 415,571 


ALMAZ. 
N94-15889/6/GAR 415,695 


X-SAR: eee Synthetic Aperture Radar on Board 
the 
N94-15891/2/GAR 415,822 


Envisat ASAR. 
N94-15892/0/GAR 415,823 


RADARSAT Pri . 
N94-15893/8/GAR 415,696 


TRMM Radar. 
N94-15894/6/GAR 413,294 


Recent Advances in Radar Remote Sensing of Forest. 
N94-15897/9/GAR 414,797 


Multifrequency Observations. 
N94-15902/7/GAR 414,790 


TOPSAT: Global Space Topographic Mission. 
N94-15905/0/GAR 415,574 


Calibration: Practical Experience with ERS-1. 
N94-15907/6/GAR 415,824 


Recent Advances and Plans in Processing and Geocod- 
ing of SAR Data at the DFD. 
N94-15909/2/GAR 415,663 


High Resolution SAR Applications and instrument 


N94-15913/4/GAR 413,811 
| pees Radar for Geoscientific Applications in North 


Nee 4-15915/9/GAR 414,840 


ry Studies of Chinese Spaceborne SAR. 
Noe 1016/7/GNA 414,902 


Scuba-Diving, Anxiety and Task Performance. 
N94-15938/1/GAR 415,074 


Activities of Canadian Satellite Communications, Inc. 
N94-15959/7/GAR 413,638 


Influence of Secondary Bending on Fatigue Life improve- 
ment in Bolted Joints. 
N94-15963/9/GAR 414,388 


Generation of Artificial Helioseismic Time-Series. 
N94-15968/8/GAR 413,240 


Astronomy and Astrophysics. 

N94-15970/4/GAR 413,241 
Polimerizacao Catalitica de Olefinas com Sistemas do 
Tipo Kaminsky (Catalytic Polymerization of Olefins with 
Kaminsky Type Catalysts). 

PB94- 116324/GAR 413,478 


Concepcao e Construcao de Aplicacoes e Sistemas In- 
teractivos (Design and Construction of Interactive Appli- 
cations and Systems). 

PB94-116332/GAR 413,726 


Optimizacao do Circuito de Sincronismo em Receptores 
Gotene com Datacane Chaeie Captaiaetan of Oe Cost 
Recovery Circuit in Direct Detection Optical Receivers). 
PB94-1 TeSO/GAR 413,606 


Saekerhetstf av Lokala Trafikmiljoeer. K 
ningen Brogatan/H: tan i Halmstad (Safety improve: 
ments of Local Traffic Environments, a Junction in 

stad, Western Sweden). 

PB94-116373/GAR 415,868 


Logica LORE e O Raciocinio Abdutivo Nao Omnisciente 
ee 


Poo4-1 16399/GAR 413,782 


KEYWORD INDEX 


es of Approximation and Disturbance Attentuation for 


Systems. 
Peet 16407/GAR 413,751 
Overseas Chinese Environmental tery and Scien- 
Hy. Association (OCEESA Journal) Volume 10, Number 
3, October 1993. 
PB94-117652/GAR 414,141 
Tensile Behaviour of Polyethylene and Poly(P-Xylylene) 


Fibres. 

PB94-119161/GAR 414,520 
Radiative Transitions in Quarkonium. 
PB94-119534/GAR 415,525 
Study on nee peer Monitoring Station for Satellite 
Networks. Final Report. Part 1. 

PB94-119575/GAR 414,322 


Study on Environment Monitoring Station for Satellite 
Networks. Final Report. Part 2. 
PB94-119583/GAR 414,323 


Monte Carlo Simulations of Confined Polymer Systems. 
PB94-1 TOSRS/GAR “a 413,479 


dation thylene 

PB94-119641/GAR 

Guidelines for Unlubricated Sliding Wear Tests: Part 1. 
General 


Poon T1ObberGAR 414,426 
Programmation en Logique par Contraintes (Constraint 


PEDs-1 10874/GAR 413,728 


Adhesion, Friction, Rupture: Approches Recentes a |'E- 

chelle du Nanometre (Adhesion, Friction, and Rupture: 

Recent Nanometric ). 

PB94-119682/GAR 414,427 

Son Vange 9p 0 Cengentn Uioeste cow he he 
de Recherche; Notamment 


eration E 
PB94-119690/ mae 


PB94-119807/GAR 


Review of Sting Support Interference and Some Related 
Issues for the ine Dynamic Test Facility (MDTF). 
PB94-120151/GAR 415,054 


Switzerland: International Customs Journal. 16th Edition, 
Year 1993-1994. Number 1. Supplement 1--Transiation. 
PB94-120789/GAR 413,496 


Seasonal Variations of Subgrade Response. Appendices. 
PB94-123288/GAR 414,856 


Topological Conditions for the Existence of Invariant 
Measures for Unimodal Maps. 
PB94-123296/GAR 414,593 


Agricultural bempmep for Market-Led Development 
in the 1 ; 
a TasSOC/GAR 413,156 
~~ Compression of Run Length Coded 
pape. 123312/GAR 414,791 
gs See ee ee eee 
n Sammanfa' 


Det Forna Sovjetunionen: E lattning av Littera- 
turdata ( Research at Some Research inet 


‘Microbiology 
tutes in the Former Soviet Union: A Survey of Scientific 
Publications). 
PB94-123320/GAR 414,341 
Vad Goer oes ™ oh det Blir Krig: En Enkaetun- 
the Population in Sweden Do if 


414,759 


Oevning ger Faerdighet: Studie av en Kommunal Ledn- 
egaoewring (Trang ves Sui: A Study of a Local 
PB94-123346/GAR 414,770 


Influence of Disk Trenching on the Turn-Over Rate of 
Soil Organic Matter and Nutrient Release. 
FESt- aN 414,806 


, en Litteraturstudie (Crack Closure, a Liter- 
ature S 


). 
PB94-123361/GAR 415,395 


PC-Program foer Verkan av Kaernvapen: Luft- och Vat- 
Vaermestraining samt Joniserande initial- 


PB94-123379/GAR 

Modifierad Modell foer Livsiaengdsberaekning 

fran Nivaoeverskridande (Modification of a = lor Fa- 
© 413,402 
_Boxar med 


a Generated by Different 
Computational Study. 
413,798 


FOREIGN TECHNOLOGY 


Se none Telekommunikation (Product Strategy 


Telecommunication). 
PB94-123544/GAR 414,760 


Datormodell foer i av IR-Bilder (Computer 
Model for Generation of Infrared images). 
PB94-123551/GAR 414,771 


oe och a foer Underraettelsebearbetn- 
och Beslutsstoed. Forskningsplan 1993-2000 on 
Analysis and —_ Fusion for | 
Decision Support. Research Plan 1993-2000). 
PB94-123569/GAR 414,761 


Intelligenta Materialsystem och ony Del 6. Metoder 
foer att Bestaemma ao lan Optiska Fibrer 
och wy" (intelligent Material Systems and 
Structures. Part 6. Measurements of Adhesion between 
tical Fibres and Composite Materials). 
94-123577/GAR 414,502 


Avvaenj av Grisar i ett Suggstyrt och i ett Konven- 
tionellt rnyoningseystem (Weartg ot of Pigs in a Sow-Con- 
trolled and in a | Housing System). 

PB94-123585/GAR 413,165 


Anvaendarhandiedning till GRIKURV: Ett Program foer 
(Users Guide for GRIKURV: A’ Code for 


Dra Gr ). 
PBed ts 23593/GAR 413,730 


System foer | ~ a te tt 
F mirgar ystom Collection, Storing, and 
Analysis of Data from Military Unit Training). 

PB94-123601/GAR 414,772 


IR-CCD Kamera (CMT-Si): U; av IR-Kamera 
(IR-CCD Camera (CMT-Si) a ah, of an IR- 
Camera). 

PB94-123619/GAR 415,098 


Task Demand, Workload, and Performance. 
PB94-123627/GAR 413,050 


Laettbetongblock i Komposit Samverkan med Betong: Ett 
Foerspaent Pla lem (Blocks of Aerated 
Concrete Used in ite Action with Ordinary Con- 
crete: An On-Site Building System). 

PB94-123635/GAR 413,398 


HPM-Tubes: Literature Survey Comprising 1992. 
PB94-123643/GAR 413,831 


Sammanstaelining av Korrektioner foer Efterbehandling 
av Laserbatymetridata (Compilation of Corrections for 
Postpr of Laser Bathymetry Data). 

PB94-123668/GAR 415,044 


Translations- och Rotationsinvariant Moenst aen- 
ning (Translation and Rotation Invariant Pattern Recogni- 


tion). 

PB94-123676/GAR 413,767 
Auroral Tomography Workshop Proceedings. Held in 
Kiruna, Sweden on March 9-11, 1993 

PB94-123718/GAR 413,257 
Vaeltlagring av Avverkningsrester fran Barrtraed under 
Varierande igheter (Storage of a a 
dues (Softwood) in Windrows under Variable 
PB94-123726/GAR 414, 307 


Microwave — into a Slotted Cavity. 
PB94-123742/GAR 413,914 


Use of Uncertainty Estimates in Testing. 
PB94-123759/GAR 414,953 


Unscreened Low Tension Cabels Scrape Abrasion Test- 


ing. 
PB94-1 23767/GAR 414,431 


Baseline for a Nordtest Method. Reliability Stress Screen- 
ing of Components. A Guide for Component Users. Nord- 
test Project 1034-92. 

PB94-123775/GAR 413,824 
Refractive and Dielectric Properties of Helium, Argon and 
Nitrogen Gases. 

PB94-123783/GAR 415,526 
Termoplast- eller Haerdplastkompositer i Fi anstil- 
laempningar (Thermoplastic or Thermosetting S- 
ites in Aircrafts). 

PB94-123809/GAR 413,121 
Concentration Function in a Robust Bayesian ——— 
PB94-124161/GAR 4,620 


Pr todik: Baer- och ME eo 
(Samping Method: Roadbase and Sub-Base). 
PB94-124203/GAR 413,495 


SP Industry Calorimeter for Rate of Heat Release Meas- 
urements Up to 10MW. 
PB94-124211/GAR 413,523 


Bakteriella Toxiner-Mor Hot (Bacterial Toxins- 
the Threat of Tomorrow). 
PB94-124229/GAR 414,732 


ony ee av Al203-B4C-Keramkompositers Hard- 
het, Brottseghet och Mikrostruktur (Examination of Hard- 
ness, Fracture Toughness and Microstructure in Al203- 


B4C Binary Ceramics). 

seaiadee 414,503 
sey inom Omradet Ickelinjaer Optik 

on Stebe Optiska Sensorer mot laserstraining. Kvar- 

tlsrapport 1 (Apri ~~ (Research and Development 

within for Protection of Optical 

t Laser Irradiation. Quarterannual Report 1 (April 


1993)). 
PB94-124245/GAR 415,282 


March 1,1994 KW-53 





Ekonomi- och yo 1992. Institutionen foer 
och Motmedelssystem oy 39) yo 

nomical and Research Activity Report 1992. Division of 

ESM and ECM (FOA om 

PB94-124252/GAR 413,800 

Seismology, 1989-1992, Nuclear Test-Ban Verification 

PB94-124260/GAR 414,934 


pon Focal Elements Generalization of Dempster's 


Pass. 124278/GAR 413,783 


Kalibrering/Pr av Maetare i Utrustning Varm-Vat- 
tenbaenk VM7 (Calibrating/Testing Meters in Hot Water 
Test Bench VM7). 

PB94-124294/GAR 414,423 


MA42: A New Frontal Code for Solving Sparse Unsym- 


metric Systems. 
PB94-124302/GAR 413,731 
Ultrasonic Measurement Technique to Determine the 


State of Cure in Thermosetting Materials. 
PB94-124328/GAR 414,504 


Temperature mn of the Far Infrared Optical 


Constants of Polye 
PB94-124336/GAR 414,574 


Charmonium Physics at a Tau-Charm Factory 
PB94-124344/GAR 415,528 
Amering och Stabilisering av Sand i Baerlager vid Foer- 
arate Vaeg. Prov vid Sunne 1988 (Reinforcement 
and SI ee eee Oe ee 
lestern Sweden 1988). 
Paes 124981/GAR 413,511 
Spaces of Algebraic Cycies. 
PB94-124369/GAR 414,594 
Lyapunov Exponents for Some Quasi-Periodic C: . 
PB94-124377/GAR 414,595 
Estimates for Cone Multipliers. 
PB94-124385/GAR 414,596 
Poisson-Lie Group of Pseudodifferential Symbols. 
PB94-124393/GAR 414,597 
CD Rymdkommittearbete 1992: oe och 
Kommentarer (Contributions to CD Space Committee 
1992). 
PB94-124401/GAR 415,826 
Vill vi Betala foer Fred: Ekonomiska Aspekter pa Foer- 
- Nationernas Verksamhet (To Pay for Peace: Finan- 
cial Aspects on United Nations Activity) 
PB94-124419/GAR 413,352 


MILCOM 92 och Standardisering pa HF-Omradet. En Stu- 
dieresa tili USA Oktober 1992 (MILCOM 92 and Stand- 
ardization for HF-Cornmunication. A Study Tour to the 
USA in October 1992). 

PB94-124427/GAR 413,609 


foo Sis ax Optehe Utveckling inom Omradet ickelinjaer Optik 
Sensorer mot Laserstraining. Kvar- 


eee. oe 1993) (Research and Development 

within Optics for Protection of Optical Sensors 
- t Laser Irradiation. Quarterannual Report 2 (July 

1993)). 

PB94-124435/GAR 415,283 


ScanView: Ett a foer Analys av Laserbaty- 
metridata (ScanView: A Grafical Program for Analysis of 


Fey rme | Data). 
PB94-124443/GAR 415,045 


Gulfkrisen och Svensk Varufoersoerjning (Gulf Conflict 
and Swedish import. Main Report). 
PB94-124450/GAR 413,440 


IR-Fibrer i Laservarnare och Robotskottvarnare (iR-Fibers 
in a Laser Threat Warning System and Robot Shot Warn- 


be System). 
94-124476/GAR 413,803 


bee nme ing, ermnty Tonvikt Ahm 
ingsinsatsen vi ‘arliga (Decision for 
Rescue Commanders: Focus on Rescue Operations and 
Severe Accidents) 
PB94-124484/GAR 415,871 


pane & the a anny of Halogenated Aliphatic Hy- 
tructure-Activity Relationships 

for the for tre 1050 to Seg dys Cells. 

PB94-124492/GAR 414,647 


Emission of Bacteria from Air Humidifiers. 
PB94-124500/GAR 414,656 


we y= GPS: Oeversikt Oever Funk- 

(se och Samt — itendenser i Stort 
tellite Navigation jem : A Review of Principles 

and Performance and in General). 

eos 124534/GAR 414,923 
ay ~ Ay ~ Menstarkost(imeligent Planning 

a 
and Execution of a Mission for an Autonomous Under- 


water Vehicle). 
PB94-124559/GAR 415,057 


Process Modelling of Aluminium Alloys. Second Progress 
Report: Modelling of the Quench Sensitivity of Alloy 
PB94-124567/GAR 414,566 


7 ing: A Literature Review. 
124575/ 414,395 


Channel Model for AC Electric Arc. 
PB94-124591/GAR 414,567 
CFD-Simulations for Evaluation of Thermal Comfort in 
Sparsely Occupied Large Rooms. 


KW-54 VOL. 94, No. 5 


KEYWORD INDEX 


PB94-124625/GAR 413,391 
eas a8 Reeg S Eanes Lah Sees Ne 


in Plastics. 
ppes 4. 124849/GAR 414,575 
Robust Bayesian Analysis for a Simply Elicitable Class of 
Prior Distributi 


PB94-124880/GAR 414,621 
Concentration Comparisons between Probability Meas- 


ures. 
PB94-124906/GAR 414,622 
Fixed-Point-Free Permutation Properties in Groups and 


Semigroups. 

PB94-124971/GAR 414,598 
Gaetine ey Four-Cylinder Two-Valve Engines (Opti- 
mierung BMW-Vierzylinder-Zweiventilmotoren)--Trans- 
lation. 

PB94-125101/GAR 413,542 
Formalization of Objects Using Equational Dynamic 


Logic. 
PBOd- 125218/GAR 413,732 


What Can We Learn from Genetic Algorithms: A New 
Perspective for Search Methods. 
PB94- 125234/GAR 413,784 


Systems by Probabilistic Process Algebra: An 
Event Structures ‘oach. 
PB94-125259/GA\ 413,733 


Parsing Schemata: A Framework for Parallel and Se- 


quential P. 
PB94-125267/GAR 413,734 


Recursive Bundle Event Structures. 
PB94-125275/GAR 413,785 


Example of the EXPANSE Signalling Protocol. 
PB94-125283/GAR 413,624 


La of Finite Probabilistic Processes and Its inter- 
leaving Semantics. 
PB94-125291/GAR 413,786 


Robustness of a Multiple Semi-Coarsened Grid Method. 
PB94-125309/GAR 414,599 


Nested Krylov Methods Based on GCR. 
PB94-125317/GAR 413,787 


Non-Linear Mathematical Mode! or Finite, Periodic Rail 


Corrugations. 
PB94-125325/GAR 415,844 
Chebyshev-Markov Rational Functions over Several inter- 


vals. 
PB94-125333/GAR 414,600 


Necessary and Sufficient Conditions for the Existence of 
the Stabilizing Solution of the Riccati Equation in a Hil- 
bert Space: A Popov Function Approach. 

PB94-125341/GAR 413,752 


rn Convergence Based on Preconditioning 


Pegs. 105356/GAR 414,601 


Orientation Competition in Cortical Filters. 
PB94-125366/GAR 413,374 


Interacting Cortical Filters for Object Recognition. 
PB94-125374/GAR 413,375 


Simplicial Approach to Integer Programming. Part 2. 
PB94-125382/GAR aac 414,609 


Normal Forms for Perturbations of the Euler Top. 
PB94-125390/GAR 415,396 


Bifurcation Sequences at 1:4 Resonance: An Inventory. 
PB94-125408/GAR 414,602 


Central Dynamic Share Scheduling in Distributed Sys- 
tems. 
PB94-125424/GAR 413,735 


Informaticabeleid Ten Aanzien van Elektronische Tech- 
. De NLR Infrastructuur voor CAE van Elektronica 
Policy of the NLR Informatics Di- 

vision. The NLR Electronics CAE Infrastructure). 
PB94-125440/GAR 414,375 


Calculus of Variations Applied to 2D Multi-Point Airfoil 
Design. 

PB94-125457/GAR 415,220 
a} and Efficient Variable-to-Fixed-Length Coding Aigo- 


PBSe- 125465/GAR 413,756 


Correction of X Hot-Wire Measurements for Gradients 
Normal to the Plane of the Wires. 
PB94-125473/GAR 415,221 


Numerical Simulation of Leading-E: Vortex Flow. 
PB94-125481/GAR mt 415,222 


a Begrippeniijst (Glossary Knowledge 
). 
-125499/GAR 413,788 
of a Method to Predict Transonic Limit 
Cycle tion Characteristics of Fighter Aircraft (Con- 
tinued). 
PB94-125507/GAR 413,078 
Sonate of RCS Prediction Techniques, Computa- 
tions Measurements. 
PB94-125515/GAR 413,812 


Se ee eens nae 
time Multimedia Tele-Education Systems. 
PB94-125531/GAR 413,342 


Aiding the Operator in the Manual Control of a Space 
Manipulator. 


PB94-125549/GAR 415,575 


Experiments and Theoretical Considerations Regarding 
the Allowable ~~ cee Height in Laminar Fiow. 

PB94-125556/GA 415,223 
Numerical Investigation into High-Angle-of-Attack Lead- 


Edge Vortex Flow. 
94-125564/GAR 415,224 


——- Analysis of the Convergence Behaviour of an 


uler Method. 
PB94-125572/GAR 415,225 


Modal Analysis of Solar Panels Using Boundary Integral 
Equations. 
PB94-125580/GAR 414,096 


Design of a System of Codes for industrial Calculations 
of Flows around Aircraft and other Complex Aerodynamic 


Configurations. 
PB94-125598/GAR 415,226 


Determination of Acceleration Field Parameters with 
Linear Accelerometers. 
PB94-125606/GAR 415,397 


Multi-Sensor Data Fusion and the Use of Artificial Intelli- 


eos 
'B94-126216/GAR 413,789 


Prospects of Time-Linearized Unsteady Calculation Meth- 
ods for Exponentially Diverging Motions in Aeroelasticity. 
PB94-126224/GAR 415,227 


eon ngs ed of Systems for Application of Scientific Com- 


puting in Industry. 
PB94-1 36292/GAR 414,376 


Grid Adaption in Computational Aerodynamics. 
PB94-126240/GAR 415,228 


MAC-TSA Applied in the ISO and SAX Spacecraft 


Projects. 
PB94-126257/GAR 415,702 


Gravity Dependent Condensation Pressure Drop and 
Heat Transfer in Ammonia Two-Phase Heat Transport 


Systems. 
PB94-126265/GAR 415,576 
yon sony A ae a FAA/DCA/NLR Programs Related to 


Pasa 9 26073/GAR 413,122 


Photonical, Pure Grid Method. 
PB94-126299/GAR 414,354 


WISPER and WISPERX: Final Definition of Two Standar- 
dised Fatigue Loading Sequences for Wind Turbine 


Blades. 
PB94-126307/GAR 414,057 


Micromechanical Investigation of Softening of Concrete 
Loaded in aan 
PB94-126315/ 413,496 


para 3 and Numerical Modelling of 


beet ior Application at High Temperatures. 
94-126349/GAR 413,934 


Refined Triangular Plate and Shell Elements. 
PB94-126356/GAR 415,398 


Design Princi for Flexible Pavements: A Computation- 
al Model for Granular Bases. 
PB94-126364/GAR 413,505 


ew Assessment Technique for Sait Intrusion in Alluvial 


Estuaries. 
PB94-126372/GAR 415,043 


Grey-Box ore | and Identification Topics. 
PB94-126380/GA\ 413,753 


Physical Modelling and Adaptive Predictive Control of Dif- 
fusion/LPCVD Reactors. 
PB94-126398/GAR 413,900 


Symmetric and Asymmetric Diophantine Approximation 
by Continued Fractions. 
PB94-126455/GAR 414,603 


Unifying Investigation of interior-Point Methods for 
Convex Programming. 
PB94-126463/GAR 414,610 


Development of Fibre-Metal Laminates, ARALL and 
GLARE, New Fati Resistant Materials. 
PB94-126471/GA\ 413,123 


Electromagnetic Fields and Interference. 
PB94-126489/GAR 413,610 


Elastic Wave Up/Down Decomposition in Inhomogen- 
eous and Anisotropic Media: An Operator Approach and 
Its Approximations. (Revised). 

PB94-126497/GAR 414,849 


Interference Analysis of Multichannel Transmission Lines: 
A System's Analysis. 
PB94-126505/GAR 413,611 


Computation of Stress Barns Factors by the Mode En- 
richment Technique with Applications to Geometrically 
Nonlinear Problems. 

PB94-126513/GAR 415,399 


Formulae for the Buckling of Simply-Supported Corrugat- 
ed Panels of Orthotropic ic Material under Shear Load. 
ea oe GAR 413,124 


Sie. + He Antes Ce, SAO S. 


Paes 12656476 413,125 


Design of an Online Help Facility for ExSpect. 
PB94-126687/GAR 413,736 





Freeness Analysis for Logic Programs-and Correctness 
PB94-126703/GAR 413,737 
Congruence Theorem for Structured Operational Seman- 
tics with Predicates and Negative Premises. 
PB94-126729/GAR 413,790 
Trace-Based Compositional Proof Theory for Fault Toler- 
ant Distributed Systems. 

PB94-126737/GAR 413,738 
FGD Performance and Experience on Coal-Fired Plants. 
UK/IEA-CR/58/GAR 414,153 


Advanced Power Generation from Fuel Cells: Implications 


for Coal. 
UK/IEA-CR/59/GAR 414,878 


Organic Suiphur in Coal. 
UK/IEA-CR/60/GAR 
FOREIGN TECHNOLOGY TIME BIAS 
Time bias Corrections to Predictions. 
N94-15591/8/GAR 
FOREIGN TRADE 
Industry Subsector Analysis, Brazil: Information Checklist 
and Bibliogr: , March 1993. 
PB94-116761/GAR 413,416 
Center for International Standards and Quality: A Market 
Assessment and Business Plan. 
PB94-117736/GAR 413,423 
Gulfkrisen och Svensk Varufoersoerjning (Gulf Conflict 
and Swedish import. Main Report). 
PB94-124450/GAR 413,440 
FORENSIC MEDICINE 
DNA Tech in Forensic Science. 
PB94-118478/GAR 
FOREST FIRE DETECTION 
Multisensor Remote Sensing Data and GIS Techniques 
for Monitoring Preservation Areas: A Case Study. 
N94-14131/4/GAR 414,889 
FOREST FIRES 
Fire Ecology of Pacific Northwest Forests. 
IPS93-0044 
FOREST LAND 
Biomass Burning: Pollution and Climatic Effects. (Latest 
citations from the Energy Science and Technology Data- 


base). 
PB94-861077/GAR 


FOREST MANAGEMENT 
Fire Ecology of Pacific Northwest Forests. 
IPS93-0044 
Multi-Source National Forest Inventory of Finland. 
N94-14254/4/GAR 
Global Assessment of Human Activities. 
N94-14255/1/GAR 
Swedish ISY Contribution. 
N94-14256/9/GAR 414,795 
Vegetation Mapping of Indo-China Peninsula Using MOS- 
1 MESSR and NOAA AVHAR. 
N94-14257/7/GAR 414,898 
Remote Sensing for - ~ ee Tropical Moist Forests in 
the indo-Chinese Ri 
N94-14258/5/GAR 415,672 


Mangrove Afforestation Monitoring Using Remote Sens- 
414,796 


414,879 


415,804 


414,646 


414,793 


414,809 


414,793 
14,794 


414,897 


ing. 
N94-14260/1/GAR 


Woody Biomass Resource of Tennessee, 1989. 
PB94-115771/GAR 414,801 


Forest Ecosystem Management: An ~~. Econom- 
ic, and Social Assessment. Report of the it Ecosys- 
tem Mai it Assessment Team. 

PB94-118072/GAR 414,803 


Proceedings, Western Forest Nursery Association. Held 
in Fallen Leaf Lake, California on September 14-18, 


1992. 
PB94-118247/GAR 414,804 


Estate Planning for Forest Landowners. What Will 
Become of Your Timberland. 
PB94-121316/GAR 414,805 


FOREST TREES 
Forest Health Monitoring 1992 Activities Plan. 
PB94-114717/GAR 


FORESTRY 
Evaluation of Policy Tools to Establish Forests and Pro- 
tect Water Quality in Cornbelt Watersheds. 
PB94-116431/GAR 414,293 


Vaeltiagring av Avverkningsrester fran Barrtraed under 
Varierande Omstaendigheter (Storage of L _Resi- 
dues (Softwood) in Windrows under Variable ). 

PB94-123726/GAR 414,807 


Braenslekvalitet och Substansfoeriuster vid Vaeltiagring 
av Hyggesrester (Fuel Quality and Dry Matter Loss during 
Storage of Logging Residues in a Windrow). 

PB94-124286. 414,808 


FORESTS 
Deposition of long-range transported atmospheric pollut- 
ants in southern Norway and elucidation of a method for 
predicting their potential effect on soil acidification and 


— element mobility in forest soils. 
94702149/GAR 414,115 


Recent Advances in Radar Remote Sensing of Forest. 


414,800 


KEYWORD INDEX 


N94-15897/9/GAR 414,797 


Radar Response of Vegetation: An Overview. 

N94-15898/7/GAR 414,901 
of oe Remote Sensing Investigations 

N94-15914/2/GAR _ 414,799 


U.S. Forests in a Global Context. 
PB94-115789/GAR 


FORMALDEHYDE 


Theoretical Molecular 
N94-13781/7/GAR 
FORMALISM 
Part 1: Functions. 


Dynamic Forms. 

a ra 413,080 
‘ormal Language for the Specification and Verification of 

ow tae and Circuits. 

N94-15443/2/GAR 413,656 


FORMING TECHNIQUES 
Polymer Infiltration Studies. 
N94-14539/8/GAR 
FORMS (PAPER) 
Index of NASA Prefixed Forms. 
N94-15936/5/GAR 
FORSTERITE LASERS 
Tetravalent = Lee )) as Laser-Active lon for 
Tunable Solid-Sta' 
WABeNIGA 415,258 
FORTRAN 
ASTEC and MODEL: Controls Software Development at 
Goddard Space Flight Center. 
N94-14628/9/GAR 413,707 
FORTRAN PROGRAMMING LANGUAGE 
FORTRAN Compiler Validation System 1978. User's 
Guide, Version 2.1. 
PB94-118460/GAR 413,727 
FOSSIL-FUEL POWER PLANTS 
a characterization of advanced 
coal process waste streams: Task 2. 
ese a 414,212 


of austenitic alloys for advanced heat recov- 


ooan8 7869/GAR — 413,945 


Wabash River Coal Gasification Combined Cycle 
Repowering Project: Clean Coal Technology Program. 
Environmental 

DE93019114/GAR 414,102 
Engineering foundation conference: The impact of ash 
deposition on coal fired plants. Foreign trip report, June 
15--27, 1993. 

DE93019284/GAR 413,982 


Engineering development of advanced physical fine coal 


— for premium fuel applications. Quarterly techni- 
414,006 


cal progress r ag 3, April-June 1993. 
DE93041245/ 
testing. Technical 


High SO(sub 2) ial efficiency 
+ sy report, (1 April--30 June 1993). 
DE: 1246/GAR 414,108 
FOSSIL FUELS 
Fossil Energy pare san semiannual progress report for 
October 1992 through March 1993. 
DE93041042/GAR 413,999 
FOULING 
Biological Effects and Environmental Fate of Antifouling 
Substances. (Latest citations from the Life Sciences Col- 
lection Database). 
PB94-859865/GAR 415,032 
FOUNDATIONS 
Seismic response of base-isolated buildings using a vis- 
coelastic model. 
DE93019541/GAR 413,400 


FOUNDATIONS (STRUCTURES) 
—. pa ee Maintenance, and Rehabilitation —— 
> tar ioe ae incorporation of Wali Movement and 
Vertical W: cue & Se ARES oF SD PaaS 
Structures on Rock Foundations. 
AD-A273 009/1/GAR 413,483 
FOURIER ANALYSIS 
Konstruktion und Berechnung (Construction and Calcula- 


tion). 

N94-15256/8/GAR 414,492 
FOURIER TRANSFORMATION 

APL i 


414,802 


Studies of Astrophysical Interest. 
413,193 


414,477 


414,367 


: Mathematics and Arrays. 
ISPEC Database). 
413,740 


(Latest citations from the | 
PB94-860053/GAR 


FRACTIONATION 
Deposition of Impact-Generated Vapors in the Lunar Re- 


94-14302/1/GAR 413,177 


FRACTURE ANALYSIS 
i of the Joint IAEA/CSNI Specialists’ Meeting 
on Fracture Mechanics Verification by Test- 
ing. Held in Oak Ridge, Tennessee on 26-29, 


1992. 
NUREG/CP-0131/GAR 414,984 


FRACTURE MECHANICS 
nents Bee ey Se ewe Sane 
Tolerance Dimensioning of 


FREQUENCY CONVERTERS 


N94-13690/0/GAR 413,092 
Review of Canadian Aeronautical Fatigue Work, 1991- 


1993. 
N94-13861/7/GAR 413,096 
eae Shock Resistance of Ceramic Matrix Compos- 


NO4-19920/1 /GAR 414,469 


Prediction of Stable Tearing of 2024-T3 Aluminum Alloy 
Using the Crack- ny ee Aaa " 
N94-15708/8/GAI 414,563 


Measurement and Analysis of Critical CTOA for an Alumi- 
num Alloy Sheet. 

N94-15948/0/GAR 414,564 
Span Cade be Sie a Seay Sita Semiannual 


Report, 1992-September 1992 
NUREG/CR-4599-V3-N1/GAR 415,010 


—— Rate Effects on Strength and Fracture Tough- 
ness Pipe Steels Used in Task 1 of the IPIRG Pro- 


Pore 
IUREG/CR-6098/GAR 


FRACTURE PROPERTIES 
Cratering evaluations and results. 
DES: 7/GAR 
FRACTURE STRENGTH 
Study of Fiber Volume Fraction Effects in Notched Unidir- 
ectional SCS-6/Ti-15V-3Cr-3A!-3Sn Composite. 
Naat 14769/1/GAR 414,483 
FRACTURES 
Failure of hierarchically structured materials: Statics and 
dynamics. 
DE93018563/GAR 414,811 
FRAMES 
Preliminary Analysis and Design Optimization of the Short 
Truss of Station Freedom. 
N94-15709/6/GAI 415,615 
FREE CONVECTION 
Soares Zur Numerischen Loesung der Navier-Stokes- 
Gleichungen in Zwei und Drei Raumdimensionen (Contri- 
butions to Numerical Solution of Navier-Stokes Equations 
lows). 


in Two and Three Dimensional FI 
N94-14816/0/GAR 415,194 


Benard Convection of Magnetic Colloids under Microgra- 
vity. 
N94-15159/4/GAR 415,556 


FREE ELECTRON LASERS 
Performance of the high brightness linac for the Ad- 
vanced Free Electron Laser Initiative at Los Alamos. 
DE93040141/GAR 415,495 
FREE ENERGY 


integral Equation Calculation of Solvent Activation Free 
Energies for Electron and Proton Transfer Reactions. 
AD-A272 665/1/GAR 4 13, 455 


FREE FLIGHT 
Entwicklung Experimentelier Nachweisverfahren fuer 
Laminar-Turbulente Stroemungszustaende an —— 


Emenee im Freiflug. Abschlussbericht (Development of 
Demonstration Processes for Laminar-Tur- 

bulent ‘font Flow § States at Wing Profiles in Free Flight). 

N94-14800/4/GAR 413,070 


Recent Flight-Test Results of Optical Airdata Techniques. 
N94-13791/6/GAR 413,129 


Parametric Resonant Triad Interactions in a Free Shear 

Layer. 

N94-15751/8/GAR 415,208 
FREE MOLECULAR FLOW 

Techniques for Estimating Space Station Aerodynamic 

N94-13955/7/GAR 415,585 
FREENESS ANALYSIS 


414,524 


413,886 


Logic Programs-and Correctness. 


Freeness Analysis for ’ 
PB94-126703/GAR 413,737 


FREEWAYS 
Highway ee See . (Latest citations from the NTIS 
Hah - tabase). 
PB94-860004/GAR 415,878 
FREON 
Explosive Boiling at Very Low Heat Fluxes: A Microgra- 
vity Phenomenon. 
N94-15817/7/GAR 415,570 


FREONS 
Engineering Assessment and Certification of Integrity of 
the 490-Q1 tank 
DE93019551/GA\ 414,226 


FREQUENCY ANALYZERS 


Remote Tire Pressure Sensing 
PAT-APPL-8-111 321/GAR 


FREQUENCY ASSIGNMENT 


New oe in Propaga' 
N94-14656/0/GAR 


FREQUENCY CONVERTERS 
Final report on subcontract BO76260, (Synthesis of Bor- 


ates). 
DE93019501/GAR 415,239 


March 1,1994 KW-55 


Technique. 
415,848 


tion Research in the US. 
413,585 





FREQUENCY DISCRIMINATORS 
Envelope and instantaneous Frequency Estimation of 
Narrowband Modulated Signals. 

N94-14033/2/GAR 413,571 


FREQUENCY DISTRIBUTION 
Time-Frequency Distribution Techniques. 
Non toea/WVGAn 


413,808 

FREQUENCY DIVISION MULTIPLE ACCESS 

User Needs for Propagation Data. 

N94-14657/8/GAR 
FREQUENCY MEASUREMENT 

Istituto Elettrotecnico Nazionale Galileo Ferraris, Rap- 
Annuale 1991 (Activities Report of the National 
lectrotechnical Institute Galileo Ferraris). 

N94-14812/9/GAR 413,627 
FREQUENCY MODULATION 

Envelope and instantaneous Frequency Estimation of 

Narrowband Modulated Signals. 

N94-14033/2/GAR 413,571 
FREQUENCY RESPONSE 

Rational interpolation Method to Compute Frequency Re- 


sponse. 
N94-14644/6/GAR 414,623 


413,586 


fuer Hdtv MIT 
Frequenzgang- 


sional Frequency Band 
N94-14817/8/GAR 413,603 


FREQUENCY SHIFT 
Multiple- 


quency . 
N94-14063/9/GAR 


FREQUENCY STABILITY 
Stability Measurements of the Radio Science System at 
the 34-M Efficiency Antennas. 

N94-14381/5/GAR 415,628 

FRICTION 
Friction and Wear of Ceramic/Ceramic and Ceramic/ 
Metal Combinations in Sliding Contact. 
N94-15769/0/GAR 414,534 


Adhesion, Friction, Rupture: Approches Recentes a |'E- 
chelle du Nanometre (Adhesion, Friction, and Rupture: 
Recent Nanometric Approaches). 

PB94-119682/GAR 414,427 


Guidelines for Uniubricated Sliding Wear Tests: Part 2 
Procedures for Pin-on-Disc Testing. 
PB94-123270/GAR 


FRICTION TESTS 
Guidelines for Uniubricated Sliding Wear Tests: Part 1. 
General 4 
PB94-119666/GAR 414,426 


Evaluation of Skid Resistance for rligh-Type Bituminous 
Surfaces. 
PB94-121399/GAR 413,504 


FROGS 
Amphibian Fertilization and Development in ——., 
N94-13770/0/GAR 


FTS (FOURIER TRANSFORMATION secnndadiin 
Temperature Dependence of the Far Infrared Optical 
Constants ‘olyethyiene. 


of P 
PB94-124336/GAR 414,574 


FUEL ASSEMBLIES 
Application of S(sub N) and Monte Carlo codes to the 
SHEBA critical assemblies. 
DE93016560/GAR 414,997 


Dynamic structural response of reactor-core subassem- 
blies (hexcans) due to accident overpressurization 
0E93019573/GAR 415,002 


Fail-safe storage rack for fuel rod assemblies. 
PAT-APPL-7-744 746/GAR 


FUEL ASSEMBLY DISMANTLING 
integrated safeguards and security for a highly automated 
93018370/GAR 415,015 


FUEL CELL ELECTRODES 
cn A a Cell Electric Power Generation: Foreign Patent 
(Latest =" from the Energy Science 


= and Technology Database 
FUEL CELLS 

National Program Plan Fuel Cells in Transportation. Exec- 

DE93017557/GAR 414,059 

Senta Technology Division annual technical report, 

DE93019465/GAR 413,481 


Development of Gold Electrocatalysts for Alkaline Media. 
PB94-114600/GAR 413,471 


Fuel Cell Electric Power Generation: Foreign Patent 
pe ane —— eee 


413,918 
Fuel Cell Applications. (Latest citations from the Ener 
Science and T Database). - 
PB94-860707/GAR 413,474 


KW-56 VOL. 94, No.5 


Differential Detection of DPSK with Fre- 
413,574 


414,428 


414,961 


413,918 


KEYWORD INDEX 


Sogeepetyan Gangen Sears Ome: Implications 
UK/IEA-CR/59/GAR 414,878 


FUEL-COOLANT INTERACTIONS 
Integrated mn many 79 Interaction code: Assessment of 


stand-alone version 
DE93019436/GAR 414,975 


FUEL CYCLE 
Status of IFR fuel cycle demonstration. 
DE93019751/GAR 415,004 


Proliferation resistance of the fuel cycle for the integral 
Fast Reactor. 

DE93019765/GAR 415,005 
oa safety evaluation of the fuel cycle facility elec- 


orefiner. 
e93040233/ GAR 414,982 


FUEL CYCLE CENTERS 
Pressurization of a compartment due to the rupture of 


coolant piping. 
DE93019543/GAR 414,977 


FUEL INJECTION SYSTEMS 
Pulverized coal fuel injector. 
PAT-APPL-7-744 752/GAR 

FUEL PINS 
Analytical model for studying effects of gas release from 
a failed fuel pin of a liquid-metal reactor. 
DE93019542/GAR 415,001 

FUEL SLURRIES 
Rheology of coal-water slurries prepared by the HP roll 

mill grinding of coal. Quarterly technical progress report 

No. 3, March 1--May 31, 1993. 

DE93040623/GAR 413,996 
Engineering development of advanced physical fine coal 
we | Ln premium fuel applications. Quarterly techni- 
cal pr eee No. 3, April--June 1993. 

DES3041245/ 414,006 

FUEL SPRAYS 
Coaxial Airblast Atomizers. 
N94-15109/9/GAR 

FUEL SUBSTITUTION 
Storskala haimleverancer til eksisterende kulfyrede kraft- 
vaerker. (Large-scale straw supplies to existing coal-fired 


. 
Beoss16645/GAR 414,019 


FUELS 
Stabilized fuel with silica 
PAT-APPL-7-750 681/GAR 414,024 
Vaeltiagring av Avverkningsrester fran Barrtraed under 
Varierande Oms' er b.., ~ of Li _Resi- 


414,023 


413,550 


structure. 


taendighet 
dues (Softwood) in Windrows under Variable ). 


PB94-123726/GAR 


FULLERENES 
Structure-property yy ~ in radical-cation (elec- 
tron-donor molecule) and anion-based (including fuller. 
ides) organic superconductors and their use in the design 
of new materials. 
0E93018617/GAR 413,457 


Effects of pressure on the orientational ordering 
phase wansitons i schd Cisub 60) and Cisub 70), 
DE93018858/GAR 413,458 
FUNCTIONAL DESIGN SPECIFICATIONS 
for Future Flight Deck 


414,807 


Functional Cat . 
N94-13710/6/GAR 413,128 
Formal Functional Test Designs with a Test Representa- 


tion . 
N94-14383/1/GAR 413,653 


FUNCTIONS (MATHEMATICS) 
Differential Structure of Matrix-Valuea Rational Inner 


Functions. 
N94-14003/5/GAR 414,591 


FUNDS 
Water Pollution Control Revolving Fund (Revised yor 
PB94-120706/GAR 414,297 
FURNACES 
Glass melter assembly for the Hanford Waste Vitrification 


DE93018734/GAR 414,180 
FUSELAGES 
Some Computational Tools for the Analysis of through 
Cracks in Stiffened Fuselage Shells. 
N94-13726/2/GAR 413,093 
‘opic Panels Stiff- 


Compressive Buckling of Curved, Anisotr 
ened in Two Directions. Part 1: Derivation of the Govern- 


——_ 
13931/8/GAR 413,099 


MSD in Fuselage Joints: Requirements for inspection 
intervals for Typical Fuselage Lap Joint Panels with Multi- 


N94-13986/2/GAR 413,101 


FUTUREBUS 
Futurebus: 32-Bit Data Bus. (Latest citations from the 
INSPEC Database). 
PB94-859873/GAR 413,664 
GALACTIC CLUSTERS 
ROSAT Observations of Clusters with Wide-Angle Tailed 


Radio Sources. 
N94-14405/2/GAR 413,206 


GALACTIC HALOS 
Distance to the High Velocity Clouds of Neutral Hydro- 


Rioa-13716/3/GAR 413,192 


Theory of QSO Absorption Line Systems and Their Rela- 

tionship to the Galaxies. 

N94-15679/1/GAR 413,239 
GALACTIC NUCLEI 

Was 49: Mirror for a Hidden Seyfert 1 Galaxy 

N94-14685/9/GAR 
GALACTIC STRUCTURE 

Theory of QSO Absorption Line Systems and Their Rela- 

tionship to the Galaxies. 

N94-15679/1/GAR 413,239 
GALERKIN METHOD 

Superconvergence of Galerkin Methods for Hyperbolic 


'bvp. 
N94-13922/7/GAR 414,589 


GALILEO PROJECT 
Enhanced Decoding for the Galileo S-Band Mission. 
N94-14380/7/GAR 413,622 
GALILEO SPACECRAFT 
Coding Performance of the Probe-Orbiter-Earth Commu- 
nication Link. 
N94-14377/3/GAR 415,627 


Overview of the Galileo Optical Experiment (GOPEX). 
N94-14386/4/GAR 415,631 


Telescope Pointin: 
N94-14389/8/GA 415,634 


Galileo Optical Experiment (GOPEX) Optical Train: 
and Validation at the Table Mountain Facility. 
N94-14390/6/GAR 415,635 


GOPEX Laser Transmission and Monitoring Systems. 
N94-14391/4/GAR 415, 


GOPEX at the Starfire Optical Range. 
N94-14392/2/GAR 


Flight Performance of the Galileo Orbiter USO 
N94-14398/9/GAR 
GALLIUM ARSENIDES 
Cry Measurements of Aerojet GaAs apiaw 
N94-15765/8/GAR 
GAME THEORY 
Stochastic Scheduling Games with Markov Decision Ar- 
rival Processes. 
N94-14005/0/GAR 414,605 
GAMMA DETECTION 
Silicon Radiation Sensor Systems for gamma and X ray 
Detection at Si. 
N94-15095/0/GAR 415,520 
GAMMA RAY ASTRONOMY 


ee Observations of Unidentified High 
mma Ray Sources. 


Noe % /3/GAR 413,215 
Background Suppression Techniques in Germanium De- 
tectors. 

415,067 


413,214 


for GOPEX. 


415,637 


415,643 


413,896 


N94-15026/5/GAR 


Prospects for High Pressure imaging Gas Scintillation 
Drift Chambers. 
N94-15040/6/GAR 413,224 


Outlook for Hard X ray and gamma ray Astronomy. 
N94-15057/0/GAR 413,231 
GAMMA RAY BURSTS 
ADP Study of gamma-ray Bursts. 
N94-13708/0/GAR 
GAMMA RAY SPECTRA 
ADP Study of gamma-ray Bursts. 
N94-13708/0/GAR 
GAMMA RAY SPECTROMETERS 
Background Suppression Techniques in Germanium De- 


tectors. 
N94-15026/5/GAR 415,067 


Applications for Large Area Silicon Drift Detectors on X 

ray and gamma ray Astronomy. 

NO4- 15090/1/GA\ 413,233 
GAMMA RAY TELESCOPES 


Gamma Large Area Silicon T: : Applying Si Strip 
Detector Technology to the Detection of gamma Rays in 


Space. 
N94-15061/2/GAR 413,232 


GAMMA RAYS 
Cosmic and Solar | as Ray and Neutron Experiments. 
N94-13965/6/GA 413,243 
Measurements of the Spatial Structure and Directivity of 
100 keV Photon Sources in Solar Flares Using PVO and 
ISEE-3 Spacecraft. 
N94-14492/0/GAR 413,210 
GAMMA SPECTROMETERS 
Test results of a new detector system for gamma ray iso- 


— measurements. 
93018541/GAR 414,938 


CdTe Array Detectors for High Energy Astronomy. 
N94-15029/9/GAR 413,218 


413,191 


413,191 





GAS CHROMATOGRAPHY 
Verification of a Gas Chroma’ 
mination of Lewisite Time-Wei 
tion in the Environment as U: 
AD-A273 104/0/GAR 


GAS CONDENSATES 
Near-Critical and ~~ Phase Behavior of Gas 
Condensate Systems Using Equations of State. Final 
Report, July 1991-February 1992. 
PB94-119823/GAR 
GAS DETECTORS 
Integrated Knowledge System for the Space Shuttle Haz- 
ardous Gas Detection System. 
N94-14310/4/GAR 415,594 


Fiue Gases: Detection, Sampling, and Analysis. (Latest 
citations from the NTIS Bibliographic Database). 
PB94-861481/GAR 414,152 


GAS DISTRIBUTION 
Development of a Mouse System to Inspect Underground 
Gas Distribution Systems. Phase | Topical Report, No- 
vember 1988-February 1990. 

PB94-121753/GAR 414,031 

GAS DYNAMICS 
Computational and Analytical Methods in Nonlinear Fluid 
Dynamics. 

AD-A272 722/0/GAR 415,112 
Establishing the Basis for Validated Predictions of Highly 
Non-Equilibrium Flows. (With 9 Attachments). 

AD-A272 918/4/GAR 415,116 
Volistaendige Riemannioesung der Ein- und Zweidimen- 
sionalen Euler-Gleichungen (Full Riemann Solution of the 
One- and Two-Dimensional Euler Equations). 
N94-14188/4/GAR 415,148 
JPRS Report: Science and Technology. Central Eurasia: 
Engineering and Equipment. 

N94-14431/8/GAR 415,152 

GAS ENGINES 
Stratified-Charge Glow Plug Ignition Engine Experiments. 
Topical Report. 

PB94-119880/GAR 413,943 

GAS FILTERS 
Microporous Filters. (Latest citations from the U.S. Patent 
Bibliographic File with Exemplary Claims). 
PB94-860228/GAR 

GAS FLOW 
Gas Flow Measurement Techniques and Equipment. 
(Latest citations from Fluidex). 

PB94-859667/GAR 415,529 

GAS GENERATORS 
Gas Generators. (Latest citations from the U.S. Patent 
Bibliographic File with Exemplary Claims). 
PB94-859444/GAR 

GAS GUNS 
New LANL gas-driven two-stage gun. 
DE93018341/GAR 

GAS HYDRATES 
Molecular Dynamics of Simulation of the Nucleation, 
Growth, Inhibition and Control of Gas Hydrates. Annual 
Report, March 1992-June 1993. 

PB94-121225/GAR 414,028 

GAS INDUSTRY 
Technical and Economic Barriers to Innovative Gas Stor- 

. Final Report, November 1991-July 1992. 
PB94-120904/GAR 


GAS INJECTION 
Direct Gas Injection with Glow Plug 
Report (Phases 2 and 3), February 1988 
PB94-117116/GAR 


GAS METERS 
3-D Laser Anemometer Study of Compressible Flow 
through Orifice Plates. Final Report, September 1986-De- 
cember 1992. 
PB94-119898/GAR 415,219 
to Mer- 


poner of Remediation Technologies Applicabie 

ury Contamination at Natural J ‘oes Sites. Topical 
Report. May 1992-September 1993 
PB94-120839/GAR 414,253 
Computerized Operations Ma it, Volume 1 of 2. 
Finai Report, 1 August 1989-31 July 1991. 
PB94-122033/GA\ 414,032 


Gas Flow Measurement Techniques and Equipment. 

(Latest citations from Fluidex). 

PB94-859667/GAR 415,529 
GAS MIXTURES 

Numerical Study of Shock-induced Combustion in Meth- 

ane-Air Mixtures. 

N94-14722/0/GAR 413.515 

H2s Data Reduction. 

N94-14743/6/GAR 
GAS PIPELINES 

Development of a Mouse System to Inspect Underground 

Gas Distribution Systems. Phase | Topical Report, No- 

vember 1988-F 1990. 

PB94-121753/GAR 414,031 
GAS PRODUCTION RATES 

Tight Gas Field, Reservoir, and Completion BS 

the United States. Volume 1. Project Summary. 

Report, November 1, 1991-May 31, 1992. 


Method for Deter- 
Average Concentra- 

by the Soviet Union. 
414,310 


414,867 


413,451 


414,344 


415,092 


414,027 
ignition. Interim 


lober 1992. 
413,541 


413,872 


KEYWORD INDEX 


PB94-122132/GAR 
Tight Gas Field, Reservoir, cnt Quneitien Sate a 
the United States. Volume 2. Output Tables. Topical 
Report, November 1, 1991-May 31, 1992. 
PB94-122140/GAR 414,874 
GAS PURIFICATION 
a= te Using Landfill Gas. (Latest citations 
Satenee and Technology Database). 
Pees 960046. 


414,258 

GAS SAMPLING 

Fiue Gases: Detection, Sampling, and Analysis. (Latest 

citations from the NTIS Bibliographic Database). 

PB94-861481/GAR 414,152 
GAS SPILLS 

Liquefied Gaseous Fuels Spill Test Facility: Overview of 

STF capabilities 

DE93019841/GAR 
GAS STORAGE 

Technical and Economic Barriers to innovative Gas Stor- 

. Final Report, November 1991-July 1992. 

PB94-120904/GAR 414,027 

identification of Injected Storage Gas. Final Report, Feb- 

ruary 1989-August 1990. 

PB94-121233/GAR 414,029 
GAS TEMPERATURE 

Investigation of the Feasibility of Optical Diagnostic 

Measuremerits at the Exit of the SSME. 

N94-14682/6/GAR 415,603 
GAS TURBINE ENGINES 

Review of Canadian Aeronautical Fatigue Work, 1991- 


1993. 

N94-13861/7/GAR 413,096 

Contro! of VOC Emissions from Natural Gas Pipeline 

Compressor Station Engines. Topical Report, June 1990- 

January 1991. 

PB94-121258/GAR 414,145 
GAS TURBINE POWER PLANTS 

Feasibility Study for Gas Turbine Generation and Trans- 

mission Facilities. 60 MW Emergency Gas Turbine Gen- 

eration Power Plant. 

PB94-120573/GAR 413,930 
GAS TURBINES 

Applicability and Performance Benefits of XD (Traden- 

ame) Titanium Aluminides to Expendable Gas Turbine 


Engines. 

AD-A272 998/6/GAR 413,528 

Integrated low emissions cleanup system for direct coal 

fueled turbines (moving bed, fluid bed contactor/ceramic 

filter). Twenty-third quarterly status report, April--June 
414,106 

Sturbiner och die- 


414,873 


414,229 


1993. 
DE93040681/GAR 


NO(sub x)-reduktion av gaser fraan 
selmotorer genom foerkoppling till tastbraensieeidad 
panna. (NO(sub x) reduction of gases from gas turbines 
= diesel engines by combination with a boiler for solid 


uel). 
be84702200/ GAR 414,123 
Heat Transfer and Aerodynamics of a 3D Design Nozzle 
Guide Vane Tested in the Pyestock Isentropic Light 


Piston Facility. 
N94-15696/5/GAR 413,534 


GAS UTILITIES 
Electric and Gas Rates for the Residential, Commercial 
and Industrial Sectors: 1993. Volume 1. Topical Report. 
PB94-122074/GAR 414,084 


Electric and Gas Rates for the Residential, Commercial 


and Industrial Sectors: 1993. Volume 2. Topical Report. 
PB94-122082/GAR 414, 994.085 


GAS WELLS 
Hydraulic Fracture Treatment 4 4 and implementa- 
tion: The Benefits of Appiying New Technology. (A Semi- 
nar Summary). 
PB94-122058/GAR 414,872 
GASES 
Unsteady-state VOC transport in vented waste drums. 
DE93018941/GAR 414,218 


GE SEMICONDUCTOR DETECTORS 
ign and performance of a new high accuracy com- 
bi small sample neutron/gamma detector. 
DE93018463/GAR 414,935 
GELS 
Sol Gel Process: Preparation of Silicate Glasses Employ- 
ing Tetraethylorthosilicate (TEOS). (Latest citations from 
the INSPEC Database). 
PB94-859923/GAR 414,450 
Sol-Gel Films and Coatings. (Latest citations from the 
Searchable Physics information Notices Database). 
PB94-860772/GAR 


414,458 

GENETIC ALGORITHMS 

What Can We Learn from Genetic Algorithms: A New 

Perspective for Search Methods. 

PB94-125234/GAR 413,784 
GENETIC TRANSCRIPTION 

Role of x-ray-induced transcripts in adaptive responses 

following sy ee report, Year 2. 

DE93040079/GA\ 414,697 
GENOMIC LIBRARY 

Report from the International Mouse Genome Confer- 

ence, (6th). 


GEOLOGY 


DE93040615/GAR 
GEOCENTRIC COORDINATES 
nes Treatment of Global System Force 
wametrsn Precae Orb Detormnsion Appcatons 
Noniaari /6/GAR 415,836 


Use of Global Positioning System Measurements to De- 
termine Geocentric Coordinates and Variations in Earth 


414,789 


414,633 


Orientation. 
N94-14372/4/GAR 


GEOCHEMISTRY 
Directory of Research Projects: Planetary Materials and 


Geochemistry. 
N94-15781/5/GAR 413,179 


GEOCHRONOLOGY 


Maximum yA 
Time Series of 


Sea Cores 
N94-13728/8/GAR 


GEODESY 
Applications of SLR. 
N94-15556/1/GAR 414,822 
State-of-the-ART Satellite Laser Range Modeling for 
Geodetic and Oceanographic Applications. 
N94-15586/8/GAR 415,800 
GEODETIC SATELLITES 
Precision of Today's Satellite Laser Ranging Systems. 
N94-15559/5/GAR 415,783 
Millimeter seme | Satellites for Two Color Ranging. 
N94-15583/5/GA 415,692 
New Perspectives for High Accuracy SLR with Second 
ation Geodesic Satellites. 
N94-15585/0/GAR 
GEODETIC SURVEYS 
Applications of SLR. 
N94-15556/1/GAR 


GEODYNAMICS 
Determination of Crustal Motions Using Laser Ranging to 
Lageos-2 and Lageos-1 
N94-14306/2/GAR 414,821 
Laser Tracking for Vertical Control. 
N94-15553/8/GAR 415,780 
Report of the International Center for Earth Tides for the 
Period 1985-1989. 
N94-15801/1/GAR 414,824 
Cooperative Projects in Geodynamical Instrumentation 
between the State Seismological Bureau (China) and the 
Royal Observatory of Belgium. 
N94-15806/0/GAR 414,829 
GEOGRAPHIC INFORMATION SYSTEMS 
Multisensor Remote Sensing Data and GIS Techniques 
for Monitoring Preservation Areas: A Case Study. 
N94-14131/4/GAR 414,889 


Reneecnene Compression of Run Length Coded 


Map Data. 
PB94-123312/GAR 414,791 


GEOGRAPHY 
Area Handbook Series: Bulgaria. A Country Study. 
AD-A273 007/5/GAR 413,364 

GEOLOGIC FORMATIONS 
Revisions of Stratigraphic Nomenciature within the 
Keweenawan Supergroup of Northern Michigan (Chapter 
A). Geochemis' — Petrography, and Volcanology of 
Rhyolites of the Portage Lake Voicanics, Keweenaw Pe- 
ninsula, Michigan (Chapter B). 

PB94-11601 GAR 414,843 

GEOLOGIC FRACTURES 
Distribution and chemistry of fracture-lining zeolites at 
Yucca Mountain, Nevada. 

DE93040090/GAR 


GEOLOGIC STRUCTURES 
Thick-Skinned, South-Verging Backthrusti =| in the Felch 
and Calumet Troughs Area of the Pi ean Oregon, 
——_ Michigan (Chapter L). Contribution to Precam- 
brian Geology of Lake Superior Region. 
PB94-115862/GAR 414,842 
Regional Structural Model for Gold Mineralization in the 
Southern Part of the Archean Province, United 
States ( ter M). Contributions to Precambrian Geolo- 
of Lake ior Region. 
'B94-116035/GAR 414,866 
GEOLOGICAL SURVEYS 
Geologic Application of JERS-1 SAR Data. 
N94- ome 1/4/GAR 
G Remote Sensing with Radar. 
N94-15900/1/GAR 


GEOLOGY 
Remedial action and site design for stabilization of the in- 
active uranium mill tailings sites at Slick Rock, Colorado. 
Attachment 2, report. 
DE93041031/GAR 414,815 


Geological support for the subsurface microbiological 
sampling program. 

DE93041090/GAR 414,816 
Spaceborne Radar for Geoscientific Applications in North 
China. 

N94-15915/9/GAR 414,840 


March 1,1994 KW-57 


tral Analysis of the Geological 
Isotope Record from Deep- 


415,058 


415,799 


414,822 


414,814 


414,820 


414,839 





GEOMAGNETISM 
‘ Solution for Core Magnetic Field and Fluid 
Conducting Mantie. 


Flow Beneath an Electrically 
N94-13960/7/GAR 414,819 


GEOPHYSICAL OBSERVATORIES 
ae 
GEOPHYSICAL SURVEYS 
Geophysical study of the Building 103 Dump, Aberdeen 
Proving Ground. 
0E93019857/GAR 414,230 


Use of Airborne, Surface, and Borehole 
Techniques at Contaminated Sites: A Reference 
PB94-123825/GAR 


GEOPHYSICS 
of and Planetary Physics, 1992. 
Annual — 1991--September 30, 1992. 
DE9301 /GAR 415,332 
Proceedings of the Third Spaceborne imaging Radar 
Symposium. 
N94-15886/2/GAR 415,820 
GEOTHERMAL DISTRICT HEATING 
Geothermai direct-heat utilization assistance. Quarterly 
Pome report, April-June 1993. 
18920/GA 414,035 


GERMANY 
- ay Unification and Transition in the German Armed 
‘orces. 
AD-A272 531/5/GAR 414,784 
GINZBURG-LANDAU THEORY 
Numerical experiments on the Ginzburg-Landau equa- 
tions. 
DE93019504/GAR 415,335 


GLARE 
a gre of Fibre-Metal Laminates, ARALL and 
GLARE, New Fa’ Resistant Materials. 
PB94-126471/GA' 413,123 


415,656 


414,254 


support. Volume 1, Final report. 
415,243 


Cees ieete7 

a studies of Yb-bearing silicate glasses. 

DE93019768/ 414,441 

ps ivability support. Volume 2, Final report. 
93040310/ 415,244 
igh Temperature Behavior of Glass (M-8). 

13740/3/GAR 
Preparation of 


414,443 
Materials Used in Non-Visible 
(M-17). 


N94-13749/4/GAR 415,247 
pomey of the Processing Parameters of High Tem- 
ors Oe 's Discretionary Fund Final Report. 
N94-13938/3/GAR 
—— of Zerodur Material Processing. 
N94-14903/6/GAR 
GLASS FIBER ate tee PLASTICS 
4~— 4 Gore Sand- 


Fb a 
415,049 


415,346 


415,262 


wich i 

N94-1385 1S/GAR 
GLIDING 

Qualitative of a Generic Fighter Model in 

N94-13898/9/GAR 413,081 


GLOBAL POSITIONING SYSTEM 
Helicopter Precision ~ Capability Using the 
Global te fe my = 
N94-13957/3/GAR 413,082 
re Sees tS Ses Sie Coe 


Parameters in Precise Orbit Determination Applica’ 
N94-14371/6/GAR meee 7 
to De- 


Use of Global Positioning System Measurements 
termine Geocentric Coordinates and Variations in Earth 


Orientation 
N94-14372/4/GAR 414,789 


GLOBAL WARMING 
Summary of Microwave Remote Sensing Investigations 
Planned for BOREAS. 
N94-15914/2/GAR 414,799 


GLOVEBOXES 


Glovebox withdrawals to hermetically sealed canisters. 
DE93019277/GAR 414,952 


GLOVES © 
(EVA) pee St Se Sie & Gteinte fatty 
N94-15717/9/GAR 415,568 
RF Current Reduction Provided by Work Gloves at AM 


Broadcast F 

PB94-117041/GAR 413,382 
GLOW PLUGO 

| ane y No Glow Plug ignition Engine Experiments. 

Pees 119600/GAR 413,943 
GLUTARALDEHYDE 

Report on i Glutaraide- 
hyde (CAS No. 111-30-8) Admmstered by Inalabon to 
F344/N Rats and B6C3F1 Mice. 


KW-58 VOL. 94, No. 5 


KEYWORD INDEX 


PB94-119252/GAR 414,727 


GOERTLER INSTABILITY 
= naa Instability of the Most Dangerous Goertier 
Noe 04.13785/8/GAR 415,133 
Receptivity Problem for 0(1) Wavelength Goertler Vorti- 
ces. 

N94-15005/9/GAR 415,197 

GOLD 
Development of Gold Electrocatalysts for Alkaline 
PB94-114600/GAR 


GOLD DEPOSITS 
Regional Structur: 
Southern Part 


Media. 
413,471 


‘al Model for Gold Mineralization in the 


of Lake ' 
116035/GAR 


GOVERNMENT (FOREIGN) 
Area Handbook Series: Guyana and Belize: Country 
AD-A272 896/2/GAR 413,362 
GOVERNMENT/INDUSTRY RELATIONS 
Industrial Labor Relations Manual. 
N94-15939/9/GAR 
GOVERNMENT INVENTIONS FOR LICENSING 
Acoustic Devices: Federal T 
able for Li ing. (Latest citations from the 
— Database). 
-860251/GAR 
GOVERNMENT POLICIES 
Natural Resources Poiicy and Law: Trends and Direc- 


tions. 

IPS93-0042 414,917 
Continuing Child Protection Emergency: A Challenge to 
PB94-115920/GAR 413,357 


413,057 
ies Avail- 
1S Biblio- 

413,799 


\ Pa. - 
to Boston, MA. Volume 2. Land Use and Regulated 


yd 

PB94-122017/GAR 415,843 
Policy Lee i of Greenhouse Warming. 

PB94-1 /GAR 413,298 


Trading Up: Report on a Symposium to Provide State 
and Private Sector Input into the National Export Strate- 


Bbo4-123221/GAR 413,439 
GOVERNMENT PROCUREMENT 

Equipment Management User's Handbook for Property 

Custodians. 

N94-15957/1/GAR 413,060 
tag mo ee 

ton oc Naviga' 

ition 

and Performance and 

PB94-124534/GAR 
GRADIENTS 

Correction of X Hot-Wire Measurements for Gradients 


415,221 


GPS: Oeversikt Oever Funk- 

i Stort 

GPS: A Saas 
in General). 

414,923 


Microstructural Evolution of NARioy-Z at Elevated Tem- 


Noa-13715/5/GAR 414,544 


GRAINS (FOOD) 
oy Markets for U.S. Grain and Products, September 
PB94-117371/GAR 413,421 
GRAPH-DRAWING 
til GRIKURV: Ett am foer 


Anvaendarhandiedning Progri 

non oT ge Guide for GRIKURV: A Code for 

Drawing ) 

PB94-123593/GAR 413,730 
GRAPH THEORY 

Transformation et Composition de Graphes de Refus: 

Analyse de la Testabilite (Transformation and Composi- 

tion of Refusal Graphs: Testability Analysis) 

N94-13995/3/GAR 


Contribution a "Optimisation 
cars lw Grapes Par dex Agortmes, azaliny (So 
Class of Graph Problems by Parallel Aigo- 


rithms). 
N94-14712/1/GAR 
GRAPHICAL USER INTERFACE 


N94-15596/7/GAR 413,658 


SN ee a C8 Cee 


tor and the HGU! Graphical User Interf 
N94-15784/9/GAR 413,720 


GRAPHITE-EPOXY ~ aged 
Resistance 


Experimental Investigation the Damage 

= fopateesiein ~ hey Strength of T800H/3900- 

N04-19045/8/GAR 413,100 
GRATINGS (SPECTRA) 


Advanced Optical instruments Technology. 
N94-14838/4/GAR 


413,708 


415,741 


Gratings and Wav 
N94-14987/9/GAR 
GRAVELS 
Stochastic Performance Modeli 
stacie Detectability with Imaging 
N94-13946/6/GA 
GRAVIMETERS 
New Feedback System for instruments Equipped with a 


Transducer. 
N94-15802/9/GAR 414,825 


Calibration Platforms for Gravimeters. 
N94-15805/2/GAR 414,828 


Tidal Parameters at Brussels Fundamental Station 
N94-15807/8/GAR 414,830 


GRAVITATIONAL COLLAPSE 
Numerical Simulation of Three-Dimensional Self-Gravitat- 
a 
N94-15768/2/GAR 


GRAVITATIONAL EFFECTS 
Spacelab J Experiment Descriptions. 
N94-13732/0/GAR 


Influence of a Micr 
age o— 
tectic Al- 

No4-13891/4/ AR 


Pool Boiling: Single Bubble Experiment. 
N94-15160/2/GAR 

Pressures of Supercritical Salt Solutions. 
N94-15166/9/GAR 


GRAVITATIONAL FIELDS 
Apparatus and Method for Producing an Artificial Gravita- 


414,369 


and Evaluation of Ob- 
lange Sensors. 
414,922 


415,209 


415,340 


avity Environment on the Dendritic 
‘ectional Solidification of Hypoeu- 


414,552 
415,557 


415,562 


tional Field 
PATS APPL-8-073 847/GAR 415,700 


GRAVITY STRUCTURES 
Repair, Evaluation, Maintenance, and Rehabilitation Re- 
search ate Incorporation of Wall Movement and 
Vertical Wall Friction in the Analysis of Rigid Concrete 
Structures on Rock Foundations. 
AD-A273 009/1/GAR 413,483 

GRAVITY WAVES 
Spectral Viscosity Method Applied to Simulation of 
Waves in a Stratified Atmosphere. 
N94-14040/7/GAR 

GREAT PLAINS REGION (UNITED STATES) 
Measuring Distress: Economic indicators and the Great 


PB94-117793/GAR 413,406 


GREENHOUSE EFFECT 
IMG: Interferometric Monitor for Greenhouse Gases. 
N94-14217/1/GAR 414,129 
Policy implications of Greenhouse Warming. 
PB94-122280/GAR 413,298 
Carbon nm and Climate. (Latest citations from Poilu- 
tion Abstracts). 
PB94-859501/GAR 413,299 
GREENHOUSE GASES 
— of temporary and future greenhouse gas reduc- 


0£93018876/GAR 414,101 


National greenhouse gas accounts: Current anthropogen- 
ic sources and sinks. 
DE94702166/GAR 414,116 


415,139 


Economics, ethics and climate policy. 
DE94702167/GAR 413,266 


Method for assessing the expected climatic effects from 
emission scenarios using the quantity radiative forci 
DE94702196/GAR 413,268 
Vaexthusgasutslaepp fraan husdjur. (Greenhouse gas 
emissions from livestock). 

DE94702214/GAR 414,125 

GRENADES 

Estimation of the Concentration Versus the Time Profile 
of Zinc Chioride Particles in Smoke Clouds Generated by 
the Raufoss a/S Instantaneous Smoke RA-90 and DM- 
45 HC Smoke Generator. 
N94-13821/1/GAR 


GRID GENERATION (MATHEMATICS) 


Domain Connectivity among Systems of Overset Grids 
N94-14326/0/GAR 415,149 


Multigrid Solution of Internal Flows Using Unstructured 
ive Meshes. 


N94-14356/7/GAR 413,530 


Grid Generation Package for High Aspect Ratio Wings. 
N94-14608/1/GAR 415,164 


414,127 


Parallel Adaptive Mesh Refinement Algorithm. 
N94-15724/5/GAR 413,719 
User's Manual for the HYPGEN Hyperbolic Grid Genera- 
tor and the HGU! Graphical User Interface. 
N94-15784/9/GAR 413,720 
Modal Element Method for Potential Flow in rca 
Ducts: ng aeee Form Analysis with CF 
N94-15799/7/GAR 0415211 


GRINDING WHEEL DRESSING 


ee and Grinding Wheel pone. (Latest ci- 
‘om the Manufacturing Technology Database). 





PB94-859972/GAR 


GRINDING WHEELS 
Grinding Wheels and Grinding Whee! Dressing. (Latest ci- 
tations from the Manufacturing Technology Database). 
PB94-859972/GAR 414,358 


GROUND-AIR-GROUND COMMUNICATION 
Influence of ATC Message Length and Timing on Pilot 
Communication. 
N94-14744/4/GAR 415,830 


GROUND DISPOSAL 
Land Disposal Restrictions (LDR) program overview. 
DE93019578/GAR 414,227 


GROUND EFFECT (AERODYNAMICS) 
Numerical Simulation of a Powered-Lift Landing, Tracking 
Flow Features Using Overset Grids, and Simulation of 
High Lift Devices on a Fighter-Lift-and-Control Wing, 
N94-14322/9/GAR 413,068 
Experimental Study of ASTOVL Related Jet Flows to 
Produce og Code Validation Data. Phase 3: Results of 


Experime: 
N94- 15645/2/GAR 413,071 


GROUND MOTION 
Ground movements associated with gas hydrate produc- 
tion. Final r 
DE93000297/GAR 


GROUND OPERATIONAL SUPPORT SYSTEM 
Sensor Operation of Advanced Earth Observing Satellite 
(ADEOS). 
N94-14215/5/GAR 415,621 

GROUND STATIONS 
LLR: Activities in Wettzell. 
N94-15600/7/GAR 


Upgrading of the Borowiec Laser Station. 
N94-15604/9/GAR 415,652 


Ground Based Laser Ranging for Satellite Location. 
N94-15607/2/GAR 415,810 


New Progress of Ranging Technology at Wuhan Satellite 
Laser Ranging Station. 
N94-15608/0/GAR 415,655 


Satellite Laser Station Helwan Status 1992. 
N94-15621/3/GAR 


Third Generation SLR Station Potsdam No. 7836. 
N94-15623/9/GAR 415,662 


Station Report on the Goddard Space Flight Center 
(GSFC) 1.2 Meter Telescope Facility. 
N94-15625/4/GAR 413,186 


GROUND SUBSIDENCE 
Ground movements associated with gas hydrate produc- 
tion. Final report. 
DE93000297/GAR 414,087 


GROUND SUPPORT EQUIPMENT 
Payload/GSE/Data System Interface: Users Guide for 
the VPF (Revised). 
N94-14148/8/GAR 415,620 
Space Station Facility Government Estimating. 
N94-15545/4/GAR 415,613 


Estimating and Bidding for the Space Station Processing 


Facility. 
N94-15546/2/GAR 415,614 


GROUND SUPPORT SYSTEMS 
Space and Earth Sciences, Computer Systems, and Sci- 
entific Data Analysis Support, Volume 1. 
N94-13788/2/GAR 415,705 


Sensor Operation of Advanced Earth Observing Satellite 


(ADEOS). 
N94-14215/5/GAR 415,621 


Asynchronous Transfer Mode Link Performance over 
Ground Networks. 
N94-14385/6/GAR 415,630 


GROUND TESTS 
Computational Techniques and Capabilities. 
N94-14162/9/GAR 


Extrapolation of Ground Test Data to Flight. 
N94-14170/2/GAR 413,085 


Program for the Investigation of the Multibody Modeling, 
Verification, and Control Laboratory. 
N94-14652/9/GAR 415,602 


GROUND TRUTH 
Integration of Remotely Sensed Data and Cadastral Own- 
ership Boundaries for Land Inventory Purposes. 
N94-14127/2/GAR 414,909 


GROUND WATER 
Influence of interfacial properties on the two-phase liquid 
flow of organic contaminants in groundwater. Final report, 
July 1, 1989--June 30, 1992. 
DE93018161/GAR 414,268 


K-Area and Par Pond Sewage Sludge Application Sites 
Groundwater Monitoring Report. First quarter 1993. 
DE93019838/GAR 414,272 


Mixed Waste Management Facility (MWMF) groundwater 
monitoring report. Fourth quarter 1992 and 1992 summa- 
ry. 

DE93040086/GAR 414,273 


Distribution and chemistry of fracture-lining zeolites at 
Yucca Mountain, Nevada. 
DE93040090/GAR 414,814 


414,358 


414,087 


415,649 


415,661 


415,144 


KEYWORD INDEX 


Groundwater impact assessment for the 216-U-17 Crib, 
200 West Area. 
DE93040392/GAR 414,199 
Vadose Zone Modeling Workshop proceedings, March 
29--30, 1993. 
DE93040395/GAR 414,274 
Mixed Waste Management Facility (MWMF) groundwater 
monitoring report. First quarter 1993. 
DE93 5/GAR 414,276 
the Office 


Pacific Northwest Laboratory tasks supporting 
of Lanse | Development national program. 
DE93040667/GAR 414,277 
Remedial action and site design for stabilization of the in- 
active uranium mill tailings sites at Slick Rock, Colorado. 
Attachment 3, Groundwater hydrology report. 
DE93041032/GAR 414,203 
Remedial action plan and site design for stabilization of 
the inactive uranium mill tailings sites at Slick Rock, Colo- 
rado. Appendix C to Attachment 3, Calculations. 
DE93041035/GAR 414,205 
Testing Bioremediation in the Field. 
PB94- VIGIEROAN 

Spatial Heter: 
rameters Affecting 

PB94- 114774/GAR 
Ground-Water Hydr and Simulation of Saltwater En- 
croachment, Shallow Aquifer System of Southern Cape 
May County, New Jersey 

PB94-116092/GAR 414,855 
Ground Water Indicator Pilot Study in the State of New 


Jersey. 
PB94-120987/GAR 414,298 
Ground Water Indicator Pilot Study in the State of Minne- 


sota. 
PB94-121183/GAR 414,300 


Seasonal Variations of Subgrade Response. Appendices. 

PB94-123288/GAR 414,856 
GROUNDFISH 

Results of a 1988 Trawl Survey of Groundfish Resources 

of the Upper Continental Slope off Oregon. 

PB94-118163/GAR 414,905 
GROUP THEORY 

Fixed-Point-Free Permutation Properties in Groups and 


Semigroups. 
PB94-124971/GAR 414,598 


GROWTH 
Forest Health Monitoring 1992 Activities Plan. 
PB94-114717/GAR 

GUARDRAIL END INSTALLATIONS 
Sa Report for Crash Cushion Attenuating Ter- 


PBDd- 118437/GAR 415,850 


GUIDE VANES 
Heat Transfer and Aerodynamics of a 3D Design Nozzie 
Guide Vane Tested in the Pyestock isentropic Light 
Piston Facility. 
N94-15696/5/GAR 413,534 
GUIDED MISSILE TRAJECTORIES 
Kinematic Upgrade to an Infrared Air-to-Air Missile Using 
Dual- Interrupted-Thrust Technology and its Effect on 


Lethality. 
AD-A272 984/6/GAR 414,786 


GULF WAR 
Gulfkrisen och Svensk Varufoersoerjning (Gulf Conflict 
and Swedish Import. Main Report). 
PB94-124450/GAR 413,440 
GUNS 
Normal Modes of Vibration of the PHALANX Gun. 
AD-A272 606/5/GAR 415,091 
GUST LOADS 


WISPER and WISPERX: Final Definition of Two Standar- 
dised Fatigue Loading Sequences for Wind Turbine 


Blades. 
PB94-126307/GAR 414,057 


GUYANA 
Area Handbook Series: Guyana and Belize: Country 
Studies. 
AD-A272 896/2/GAR 413,362 


peaty Subsector Analysis, Guyana: Foreign Labor 
rends 
PB94-120433/GAR 413,411 


Industry Subsector Analysis, Guyana: Investment Climate 
Statement. 
PB94-120441/GAR 413,426 


—— Subsector Analysis, Guyana: Commercial Activi- 


ties Report. 
PB94-120466/GAR 413,412 
GYNECOLOGY 
Strengthening Research in Academic OB/GYN Depart- 
ments. 
PB94-118155/GAR 414,629 


H-60 HELICOPTER 
Optimization-Based Controller Design for Rotorcraft. 
N94-14642/0/GAR 413,110 


HABITABILITY 


414,288 


of Geochemical and Hydrologic Pa- 
etal Transport in Ground Water. 
414,290 


414,800 


Habitability Manual, Volume 1. 


Life Support and 
N94-13901/1/GAR 413,379 


HARMONICS 


Life Support and Habitability Manual, Volume 2. 
N94-13902/9/GAR 

HABITAT 
Habitats of weak salmon stocks of the Snake River Basin 
and feasible recovery measures. Recovery issues for 
threatened and endangered Snake River salmon: Techni- 


cal report 1 of 11. 
DE93018980/GAR 414,881 
in the Fifteenmile 


Fish habitat improvement projects 
be and Trout Creek Basins of central Oregon: Field 


‘eview and it recommendations. 
DE93019488/GA 414,885 
Wildlife mitigation and restoration for Grand Coulee Dam: 
Biue Creek Project Phase 1. 

DE93019490 R 414,886 


HABITATS 
Birds of Wallops Island, Virginia, 1970 - 1992. 
N94-13923/5/GAR 


HADRONS 
Astronomy and Astr 
N94-15970/4/GAR 
HAFNIUM OXIDES 


413,380 


414,648 


413,241 


Low severity upgri of F-T waxes with solid supera- 
cids. Quarterly report, March 1, 1993--May 31, 1993. 
DE93040613/GAR 413,960 
HALF-LIFE 
Critical evaluation of total half-lives of selected ground 
state radionuclides. 
DE93019846/GAR 415,481 
HALOGENATED ALIPHATIC HYDROCARBONS 
Modelling the Cytotoxicity of Halogenated Aliphatic Hy- 
drocarbons. Quantitative Structure-Activity Relationships 
for the IC50 to Human HeLa Cells. 
PB94-124492/GAR 414,647 
HALOMETHANES 
Trihalomethanes in Potable Water. (Latest citations from 
the Selected Water Resources Abstracts Database). 
PB94-860632/GAR 413,493 
HANDBOOKS 
NASA Directives Master List and Index. 
N94-15414/3/GAR 
HANFORD RESERVATION 
Lessons learned from the Hanford Mission Planning Pro- 


Bees 
93010170/GAR 414,171 


413,039 


Radionuclide air emissions report for the Hanford Site, 
calendar 1992. 
DE93018737/GAR 


ae Area source AAMS report. 


414,182 


200 North 
Deeo01 948 414,222 


Hanford Radiological Protection Support Services annual 
— for 1992. 

93019581/GAR 414,695 
Hanford Mission Plan. Volume 1, Site Guidance. 
DE93019979/GAR 414,193 
Action plan for responses to abnormal conditions in Han- 
ford Site radioactive waste tanks with high organic con- 
tent. Revision 1. 
DE93040315/GAR 414,198 


Hanford Site Waste Storage Tank Information Notebook. 
DE93040322/GAR 414,956 


Corrective action en eee for single-shell tanks contain- 


Des3840905/GAR GAR 4 414,233 


of work for 100-N Hanford Generating Plant 
drilling and sampling. 
DEsoeen 22 122/GAR 
HANKEL FUNCTIONS 
Some Results by Fukrmann on Hankel Operators. 
N94-13999/5/GAR 413,744 


Relations between Schmidt Pairs Arising in Robust Con- 


trol. 
N94-14000/1/GAR 413,745 


Schmidt Pairs of Multivariable Hankel Operators and 
Robust Control. 
N94-14001/9/GAR 413,746 
HARDNESS 

Verfahren Zur Bewertung des Mechanischen Verhaltens 
von Randschichten ( Process for Evaluation of Mechani- 
cal Behavior of Surface Films). 

N94-14007/6/GAR 414,570 


Hardware Design for the Autonomous Visibility Monitoring 

(AVM) Observatory. 

N94-14394/8/GA\ 415,639 
HARMONIC ANALYSIS 

What We Can Learn About Ocean Tides from Tide 

Gauge and — Loading Measurements. 

N94-15811/0/GAI 414,834 


HARMONIC FUNCTIONS 
8-Node Acoustic Finite Element for Non- 
Axisymmetric Fluid-Structure Interaction Analysis. 
N94-13689/2/GAR 415,110 
HARMONICS 
Underwater Acoustic Generator Phase 2 Sea Trial, March 
1992. 


414,238 
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AD-A272 806/1/GAR 413,792 


HARVESTING EQUIPMENT 
Whole tree harvesting systems for wood fuel. 
DE93524518/GAR 


HAZARDOUS MATERIALS 


pedo taste Gan ” haope 414,216 


pence for microwave solidification 
414,217 


414,021 


Deseo! 8800/GA 
oxidation of mixed wastes. 


Mediated 
DE93019145/GAR 414,183 


pm ny = issues and assumptions associated with bar. 
in the vadose zone surrounding buried waste. 
DE93019471/GAR 414,220 


Preliminary assessment 

Center, wens ' i 

Stallation 47340, Smyrna, Tennessee. Installation Resto- 

ration 

OESs018¢ 4/GAR 414,221 
report for Army Aviation 


pa Bey ; 
DE93019475/GAR 414,913 
Preliminary assessment report for Fort William Henry 
Harrison, Montana Army National Guard, Helena, Mon- 
Program. 
414,754 


MOAR 414,678 


Land Disposal Restrictions (LDR) program overview. 
DE93019578/GAR 414,227 
for Olney 


imi assessment report Reserva- 
tion, | tion 24175, Olney, Maryland. | ion Res- 
toration a. 

DE93019819/GAR 414,315 
Suetree & study of the Building 103 Dump, Aberdeen 
De80019057/GAR 414,230 


evaluation of the video, Transportation of radio- 
active and hazardous materials: Safety for all q 
DE93019867/GAR 414,231 


Status emer for the Smail-Tube Lysimeter Facility; Fiscal 


1 4 
93040391 /GAR 414,234 
Hazardous waste treatment and environmental remedi- 
ation research. 
0E93040571/GAR 414,295 
Pacific Northwest Laboratory tasks supporting the Office 
of Ti Development national 4 
0DE93040667/GAR 414,277 
Sree © Ge Ounpenent Gotagment ond Oineien 
acility. Quarterly technical progress report, January 1-- 
Merch 31, 1993. 
DE93041038/GAR 414,237 
Special 


Environmental and Energy Study 
Report: Environment, & and Natural 
‘ess, First Session 
414,243 


Status Report for the 103rd 

PB93-960111/GAR 

—_ Permit an Spente Update Package. Revi- 
2, September 1993. 

PB94.100852/GAR 414,246 

Use of Airborne, Surface, and Borehole 

Techniques at Contaminated Sone: A Reference 

PB94-123825/GAR 414,254 


Technology 
PB94-123858/GAR_ 


Dioxins: Tey ent eh Fate. (Latest citations from 
414,736 


PB94-861416/GAR 415,869 


HAZARDOUS MATERIALS TRANSPORTATION ACT OF 
1990 AS AMENDED 
Environmental and Energy Study Conference Special 
Report: Environment, and Natural Resources 
Status Report for the 103rd ess, First Session. 
PB93-960111/GAR 414,243 
HAZARDS 
Cyanide Hazards to Fish, Wildlife, and invertebrates: A 


oe Review. 
94-120144/GAR 414,906 


ng) Television (HDTV): Studio, ye: 
aon. and issues. (Latest citations 

' C Database). 

PB94-860202/GAR 413,640 


High Television (HDTV): Display, Monitor, 
Screen, and iver Technology. (Latest citations from 
the INSPEC Database). 
PB94-860269/GAR 413,641 
HE-3 COUNTERS 
ign and performance of a new high accuracy com- 
small sample neutron/gamma detector. 
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DE93018463/GAR 414,935 


HEAD ON IMPACT TESTS 
a ee Oe Cae Ge Ter- 


PBD4-118497/GAR 415,850 
HEALTH CARE 
ing Priorities for Health Technology Assessment: A 


Process. 
PB94-119427/GAR 414,329 


HEALTH CARE COSTS 
AIDS Cost and Services Utilization Survey: Public Use 
Sine 5 Cae» On Vane © ee Mates Savey Se 
Documentation. 


414,333 
Utilization Survey: Public Use 


tionnaires). Data Tape 

PB94-104742/GAR 414,334 
AIDS Cost and Services Utilization Survey: Public Use 
Tape 2 (Time 1 and Time 2 Adult Patient Survey Ques- 


tionnaires) (March 1991-September 1991). 
PB94-500600/GA\ 414,337 


Utilization : 
Tape 3 (iime 3 and Tene 4 Aduh Patent Gurvey Ques. 
tionnaires) (March 1991-September 1991). 
PB94-500618/GAR 414, 
HEALTH CARE EXPENDITURES 
Annual Expenses and Sources of Payment for Health 
Se See Sees Pe 14. National Medical 


Expenditure 
PB93-128403/GA' 414,332 
Methods for Tracking Volume/intensity Change. 1991 


Data. 
PB94-122868/GAR 414,330 


HEALTH CARE OUTCOMES 
Automated Data Sources for Ambulatory Care Effective- 
ness Research. A Literature Review. 
PBO4-119310/GAR 414,327 


HEALTH CARE UTILIZATION 
AIDS Cost and Services Utilization Survey: Public Use 
Tape 2 (Time 1 and Time 2 Adult Patient Survey Ques- 
tionnaires). Data Tape Documentation. 
PB94-104734/GAR 414,333 
AIDS Cost and Services Utilization Survey: Public Use 
Tape 3 (Time 3 and Time 4 Adult Patient Survey Ques- 
tionnaires). Data Tape Documentation. 
PB94-104742/GAR 414,334 


Methods for Tracking Voiume/intensity Change. 1991 


Data. 
PB94-122868/GAR 414,330 


AIDS Cost and Services Utilization Survey: Public Use 

Tape 2 (Time 'l and Time 2 Adult Patent Survey Ques. 
ee ee ee 

PB94-500600. 414,337 


pos trey Utilization Survey: Public Use 
Tape 3 (Time'3 and Time 4 Adult Patient Survey Ques. 
tionnaires) (March 1991-September 1991). 
PB94-500618/GAR 414,338 
HEALTH HAZARDS 
Seana <a> Ee Se Seaat bee Renee sa8 tanned) oy 
sponeret for 50 Hz magnetfelter fra 
laeg. (Report on cancer risk with regard to children who 
live in areas exposed to 50 Hz magnetic fields related to 


systems). 
pessoas) 12/GAR 414,680 


Rapport om risiko for kraeft ved udsaettelse for ekstreme 
lavirekvente magnetfelter i arbejdet. (Report on the risk 
of cancer from ; exposure to extremely- low- 
DE94702016 Gan ‘ 414,681 
for Sturgis Municipal Wells, 
=e St. Joseph County, Michigan, Region 5. CERCLIS 
No. MID980703011. Final Report. 
PB94-117264/GAR 414,156 
Public —— ie gy dy! Mannheim jane Ge. 
2. CEl is No. NuDeeoes4 160. 
PB94-117306/GAR 414,157 


Public Health Assessment for Revere Textile Prints Cor- 
: L 6 icut, Regi 
414,158 


ile Landfill, Sayre- 

New Jersey, Region 2. CERCLIS 

414,159 

Public Health Assessment for M and T Delisa Landfill, 
Ocean T ip, Monmouth New Jersey, 


a 2. CERCLIS No. NJD085632164. 
119450/GAR 414,160 


Toxicity of Fibers. (Latest citations from the Energy Sci- 
and Technology Database). 


ness Research. A Li 
PB94-119310/GAR 
HEALTH MAINTENANCE ORGANIZATIONS 
Study of Denial Disputes between Medicare 
Sontacaros ond Tmoe 


PB94-118098/GAR 414,326 


HEALTH SERVICES 
Serious Mental Iliness and Disability in the Adult House- 
hold Population: United States, 1989. 
PB94-122207/GAR 414,675 
HEALTH SURVEYS 
AIDS Cost and Services Utilization Survey: Public Use 
Tape 2 (Time 1 and Time 2 Adult Patient Survey Ques- 
tionnaires). Data Tape Documentation. 
PB94-104734/GAR 414,333 
AIDS Cost and Services Utilization Survey: Public Use 
Tape 3 (Time 3 and Time 4 Adult Patient Survey Ques- 
tionnaires). Data Tape Documentation. 
PB94-104742/GAR 414,334 
AIDS Cost and Services Utilization Survey: Public Use 
Tose 2 clue | and Time f Aah Panera Gurvey Cues. 
tionnaires) aay 1991-September 1991). 
PB94-500600/GAR 414,337 
AIDS Cost and Services Utilization Survey: Public Use 
Tape 3 (Time 3 and Time 4 Adult Patient Survey Ques- 
tionnaires) (March 1991-September 1991). 
PB94-500618/GAR 414,338 
HEALTH TECHNOLOGY ASSESSMENT 
—— for Health Technology Assessment: A 


Model Pr 

PB94-11 9427/GAR 414,329 
HEART VALVE PROTHESIS 

ene Sit Seas eaten ate Cy Coe 

detection. 

DE93018908/GAR 414,666 
HEAT ENGINES 

Ceramic Technology Project data base: September 1992 


summary report. 
DE93019360/GAR 


HEAT FLUX 
Optical Fibre Fabry-Perot interferometers for Calorimetric 
Heat Transfer Gauges. 
N94-14701/4/GAR 413,139 


\ ing Radar Studies of Polar ice. 
NO4-15899/5/GAR 415,071 


Dual Active Surface, Miniature, Plug-Type Heat Flux 


Gauge. 
PAT-APPL-8-047 120/GAR 414,349 


HEAT PIPES 
Commercial high efficiency dehumidification systerns 


Des%0s001 Gh 

DE! 17/GAR 414,040 
Insoluble Coatings for Stirling Engine Heat Pipe Condens- 
er Surfaces. 

N94-14771/7/GAR 415,735 


Heat Storage Module. 
N94-15172/7/GAR 


SPDE/SPRE Final Summary Report. 
N94-15482/0/GAR 


HEAT PUMPS 


See erga 4 enaasin hon cyan ote. 
DE! 12/GAR 414,038 


Vaermepumpar foer direktelvaermda villor. (Heat pumps 
for houses with direct electric heating). 
DE94702186/GAR 413,386 
Development of a Nonazeotropic Heat Pump for Crew 
Hygiene Water Heating. 

N94-13674/4/GAR 415,582 


Fieid Test of the York Gas Heat Pump. Final Report, July 
1989-December 1992. 
PB94-112208/GAR 413,390 


HEAT RESISTANT ALLOYS 
Sulfur Segregation Study of PWA 1480, NiCrAl, and Nial 
N94-15992/8/GAR 414,565 
HEAT RESISTING ALLOYS 
Incoloy 908 database report: On process -- structure -- 
property relationship. 
DE93017616/GAR 414,541 
Investigation of austenitic alloys for advanced heat recov- 


27,3 Pt gas _ ; 413,945 


HEAT STORAGE 
Scaling and corrosion. Annex Vi - Environmental and 
chemical aspects of thermal energy storage in aquifers. 
DE94702184/GAR 414,054 


Heat Storage 
N94-15172/7/GAR 415,566 


Space Station Thermal Storage/Refrigeration System Re- 
search and 3 
N94-15191/7/GAR 415,609 


HEAT TRANSFER 
Literature Review: Heat Transfer through Two-Phase In- 
ee ae of Powders in a Continuous 


Phase. 
DE93014387/GAR 


415,566 


415,778 


414,535 





GAM-HEAT: A computer code to compute heat transfer 
in complex enclosures. Revision 1. 

DE93019280/GAR 414, oe 

New production reactor thermal-hydraulics 

report: Low- flow and natural circulation tests in a a 

heated annulus conducted at WSRC. 

DE93019356/GAR 414,974 


Pool Boiling: 4 Bubbie E: 

N94-15160/2/G. 415,557 
Density and Temperature Relaxation Near the Critical 
Point of Carbon Dioxide under Reduced Gravity. 
N94-15164/4/GAR 415,560 


Heat Transfer and Aerodynamics of a 3D Design Nozzle 
Guide Vane Tested in the Pyestock isentropic Light 


Piston Facility. 
N94-15696/5/GAR 413,534 
Heat Transfer. 


Effects of Rotation on Coolant Lo 
Volume 2: Coolant Passages with Trips Normal and 
413,535 
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Time-of- it heavy ion backscattering spectrometry. 

bE50010067/GAR ™ 415,437 


Cellular Track Model for Study of Heavy lon BEAMS. 
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Determination of Aver: Refractive index of Spin 


Coated DCG Films for Fabrication 
N94-14992/9/GAR 415,093 


415,456 


415,546 


Aberration Correction of Resonators. 
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Review Meeting for the Modular High-Temperature Gas- 
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415,345 


/Pollution 


414,654 


INFORMATION DISSEMINATION 
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and the Use of Information Technologies as Reported by 
Dutch and US Aerospace Engineers. 

N94-15839/1/GAR 415,819 
index of NASA Prefixed Forms. 

N94-15936/5/GAR 414,367 
NASA Information Resources Management Handbook. 
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N94-15059/6/GAR 415,751 
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N94-15077/8/GAR 415,763 
SE 6 Rane Sag Se SS. 


xperiment 
N94-15082/8/GAF, 415,767 
Characteristics of the ISO Short W: 
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Measurement of HO2 and Other Trace Gases in the 
Stratosphere Using a High Resolution Far-infrared Spec- 
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N94-15961/3/GAR 415,277 
INTEGER PROGRAMMING 
Simplicial Approach to Integer Programming. Part 2. 
PB94-125382/GAR 414,609 
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NTT’s Activities in Satellite Communications Technology 


Development. 
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INTERFERENCE GRATING 
Application of on aphic Optical Elements to Magneto- 
Optic Read/Write Heads. 
N94-14985/3/GAR 
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N94-14137/1/GAR 415,542 


NASA/DOD Aerospace Knowledge Diffusion Research 
Project. Paper 32: A New Era in International Technical 
Communication: American-Russian Collaboration. 

N94-15838/3/GAR 415,818 


NASA/DOD Aerospace Knowledge Diffusion Research 

Project. Paper 34: Technical Communications Practices 
and the Use of Information Technologies as Reported by 

Dutch and US Aerospace Engineers. 

N94-15839/1/GAR 415,819 


international Collaboration in SAR Ground Data Systems. 
N94-15917/5/GAR 415,665 


Global Energy and Water Cycle Experiment (GEWEX) 
and the Continental-Scale International Project (GCIP) 
N94-15918/3/GAR 414,854 


Bon Usage de la Cooperation Internationale pour les Tra- 
vaux de Recherche; Notamment Evolution de la Coop- 
eration Europeenne de Recherche (How to Make Good 
Use of International Research Collaboration, with Empha- 
sis on the rr eam in Europe). 
PB94-119690/GA 413,064 
INTERNATIONAL LAW 
United States, the United Nations, and the Legitimation 
of the Use of Force. 
AD-A272 430/0/GAR 413,344 
INTERNATIONAL RELATIONS 
United States, the United Nations, and the Legitimation 
of the Use of Force. 
AD-A272 430/0/GAR 413,344 


Cul for the 1990s for Arms Control and Interna- 
413,351 


413,878 


415,555 
415,100 


415,285 


415,134 
415,138 
414,787 


414,788 


413,239 


Interior-Point Methods for 


414,610 


414,189 


Mapping Missions 


413,322 


414,988 


tional Security. 
PB94-123189/GAR 
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INTERNATIONAL SPACE YEAR 
Ajia Taiheiyou Kokusai Uchuunen Kaigi (Asia-Pacific ISY 
Conference, Volume 1). 
N94-14098/5/GAR 415,540 
Ajia Taiheiyou Kokusai Uchuunen Kaigi (Asia-Pacific ISY 
Conference, Volume 2). 
N94-14209/8/GAR 415,715 
Future TRMM Foliow-on Mission. 
N94-14228/8/GAR 
Outline of ISY Sea Surface Temperature Dai 
N94-14261/9/GAR 
Outline of ISY Kuroshio Observation Exp: “ment. 
N94-14268/4/GAR 

INTERNATIONAL TRADE 
Sree ngees Oe Atante The States Face Europe 


Pb04-115959/GAR 413,415 


U.S. Forests in a Global Context. 
PB94-115789/GAR 


413,283 
415,061 


” 415,040 


414,802 


Subsector Analysis, Trinidad and Tobago: Key 
Contact List, February 1993. 
PB94-116779/GAR 413,417 


eee Clases Cette, Satates: Key Contact List, 


February 1993 
PB94-116787/GAR 413,418 
Antilles and 


po my Subsector foie, Netherlands 
Contact List, February 1993. 
paesii6 /GAR 413,419 


ley Speete fant, Dominica: Key Contact List, 


poet 116003/GAR 413,420 
Gomt Markets for U.S. Grain and Products, September 


pBOd-117371/GAR 413,421 
Red River Trade Corridor Project, February 1991 to Janu- 


Poe 
ae 413,422 


rade Highlights, September 1993 
1 ~My, GAR 413,424 
Subsector Analysis, Antigua and Barbuda: Key 
Gomme List, February 1992. 
PB94-120417/GAR 413,425 
aeay Subsector Analysis, Colombia: Oil and Gas 


Transport. 
PB94-120458/GAR 414,869 


Country Marketing Plan for Saudi Arabia, 1994 
PB94-120490/GAR 413,429 


Country Marketing Pian for Kuwait, FY 1994 (Edited Ver- 


sion). 
PB94-120524/GAR 413,432 
rssen Facies 60 MW Emergency Gas Ture Gor 
——— 60 MW Emergency Gas Turbine Gen- 
pags. 120573/GAR 413,930 


Finland: international Customs Journal. 20th Edition, Year 
1993-1994 
413,495 


PB94-120763/GAR 

Switzerland: International Customs Journal. 16th Edition, 
Year 1993-1994. Number 1. Supplement 1--Transiation. 
PB94-120789/GAR 413,496 


World Cotton Situation, November 1993. 
PB94-120938/GAR 


World Oilseed Situation and Outlook, November 1993 
PB94-120946/GAR 413,152 


Sey Meets: Ont Cty Wat US. ay Livestock 
and Poultry Trade Highlights, January-August 1993. Gentes 


PB94-121159/GAR 

World Agricultural Production, November 1993. Former 
Soviet Union Major Grain Producing Republics ’ 
PB94-121167/GAR 413,154 
Project Plan for Captive Thermal Power Piant-ib Valley, 


Orissa, India 
PB94-124062/GAR 413,932 
Feasibility pay B for Captive Thermal Power Plant, ib 


Valley, 
PBOe.124070/GAR 


413,151 


N94-14538/0/GAR 415,674 


INTERPLANETARY SPACECRAFT 
ee on Advanced Technologies for Planetary In- 
No4.15797/1/GAR 415,578 
se Transfer Goa and Analyses for Exploration 
N94-15831/8/GAR 415,579 
INTERPLANETARY TRAJECTORIES 
Optimizing interplanetary Trajectories with Deep Space 
415,551 


Maneuvers. 

N94-14851/7/GAR 
INTERPOLATION 

Rational interpolation Method to Compute Frequency Re- 


No4-14644/6/GAR 


Three, Fi Five, Six 
, Four, . Six or the Complexity of Scheduling 


414,623 
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N94- 14004/3/GAA 413,692 
Processing Testbed: VME-Based DSP 


413,569 


Adaptive 
Board Market . 
N94-14015/9/GAR 


Nbe-14006/4/GAR 


pmyny te ty eo tees beatae Oe 
tion of a Class of Graph Problems by Parallel Aigo- 


rithms). 
N94-14712/1/GAR 413,708 


Testbed: System Evaluation. 
4 13, shied 


N94-15112/3/GAR 413,713 
Saree and Ragiiaten Sagan Seay ERSTE 
N94-15113/1/GAR 413,714 
on Local Addresses and Communication Sets for 
N94-15796/3/GAR 413,721 


stad, Western Sweden). 
PB94-116373/GAR 


a HIGHWAY SYSTEM 
ome and Management Handbook. 
Pees '7/GAR 


INTERSTATE TRANSPORTATION 
Western States Transparent Borders 
Barriers and Recommended Actions - 
PB94-121381/GAR 


INTERSTELLAR MATTER 
Distance to the High Velocity Clouds of Neutral Hydro- 


Row. 13716/3/GAR 413,192 
Sites of Fine-Scale Electron Density Turbulence in the 
Medium. 


Interstellar 
N94-13864/1/GAR 413,195 


——- Institutional 
415,858 


and Physical 
N94-15421/8/GAR 


INTERVENTION 
Child Sexual Abuse: Intervention and Treatment Issues. 
The User Manual Series. 
PB94-115144/GAR 413,355 


Child Neglect: A Guide for Intervention. The User Manual 


Series. 
PB94-115177/GAR 413,356 


INTERVERTEBRAL DISKS 
Magnetic Resonance Imaging after Exposure to Micro- 


avity. 
Rioa-13771/8/GAR 414,711 


INTRAVENOUS PROCEDURES 
ae Demonstration of the 
Maintenance Facility Flui 
(E300/E05). 
N94-13775/9/GAR 


INTRINSIC VISCOSITY 
Monte Carlo Simula 
PB94-119625/GAR 

INTRUSION 
Hypersonic Flow Field Measurements: Intrusive. 
N94-14166/0/GAR 

INTRUSION DETECTION SYSTEMS 


Station Freedom 
Therapy System 


413,372 


tions of Confined Polymer ’ 
413,479 


415,145 


INSENS classification 
DE93019619/GAR 
INVENTORY CONTROL 
Just in Time Production Systems. (Latest citations from 
Database). 


pA dy vs 
PB94-86068 1 / 414,379 


INVENTORY CONTROLS 
Equipment Management User's Handbook for Property 
Custodians. 
N94-15957/1/GAR 413,060 


INVENTORY MANAGEMENT 
Handbook. 


413,804 


Facilities Maintenance 
N94-15934/0/GAR 413,056 
Equipment Management User's Handbook for Property 
Custodians. 
N94-15957/1/GAR 413,060 
= KINEMATICS 
Tracking and 
VsatonBetarson wit Bored Keeion 
on 14624/8/GAR 414,413 
Non-Recursive Augmented Lape Algorithms for the 
Forward and Inverse Dynamics Constrained Flexible 
Multibodies. 
N94-14633/9/GAR 415,385 
Qusiep and Control of a Macro-Micro Robot for Precise 
orce % 
N94-1 1/1/GAR 
INVERTED gery (DC TO AC) 
und Steuerverfahren fuer die Kombination 
und Stromrichtermotor (Circuits = 
Cont my for ny be Direct Converters and 


414,414 


N94-15448/1/GAR 413,829 


INVESTIGATIONS 
pny of the NRC's Human Performance Investi- 
‘ocess (HPIP). Summary. 
JUREG/CR-5455-V1/GAR 415,023 
of the NRC's Human Performance Investi- 
| 4 (HPIP). investigator's Manual. 
IUREG/CR-5455-V2/GAR 415,024 
by A NRC's Human ee © investi- 
ocess (HPIP). Development Documenta 
UREG/OR. SaseVa/GAR vin 025 
INVESTMENT CASTING 
Potential of investment casting for the production of near 
net shape uranium parts. 
DE93019686/GAR 415,003 
Nonaqueous Slip Casting of High Temperature Ceramic 
Superconductors Using an investment Casting Tech- 


nique. 
PAT-APPL-8-096 498/GAR 414,446 


INVISCID FLOW 
Canonical Forms of Multidimensional Steady inviscid 


Flows. 
N94-13722/1/GAR 415,128 


Spectral Viscosity Method Applied to Simulation of 
Waves in a Stratified Atmosphere. 
N94-14040/7/GAR 415,139 
Linear money be of Curved Free Shear Layers. 
N94-14729/5/GAR 
inviscid Instability of Streamwise Corner Flow. 
N94-15834/2/GAR 
JODINE 
Establishing the Basis for Validated Predictions of Highly 
Non-Equilibrium Flows. (With 9 Attachments). 
AD-A272 918/4/GAR 415,116 
1ON ACOUSTIC WAVES 
Anomalous Transport Due to the lon Acoustic Instability 
in Tokamaks. 
N94-13852/6/GAR 415,312 
1ON-ATOM COLLISIONS 
Testing double ionization mechanisms with highly- 


tons. 
DE93018750/GAR 415,424 


jaa mf continuum-electron emission at O(degrees) 
‘om O(sup q+ ) + He collisions. 

Deo30% 8777/GAR 415,428 
1ON BEAM FUSION REACTORS 

Recirculating induction accelerators for heavy ion fusion. 

DE93019146/GAR 415,440 
1ON BEAM TARGETS 

Development and characterization of a time-, position- 

and ee x-ray diagnostic for PBFA Il target 


0£03019429/GAR 415,293 


1ON BEAMS 
Cellular Track Model for Study of Heavy lon BEAMS. 
N94-13714/8/GAR 414,699 
Analytical and Experimental investigation of the Feasibili- 
ty of Accelerated Lifetime Testing of Materials Exposed 
to an Atomic Oxy: Beam. 
N94-15766/6/GAI 414,533 


Selective Formation of Porous Silicon. 
PAT-APPL-8-073 019/GAR 
1ON BOMBARDMENT 
Neutral copper cluster sputtering a Ne(sup + ), 
Ar(sup + ) and Xe(sup + ) bombardmen 
D£93019010/GAR 415,329 
1ON ENGINES 


Derated lon Thruster Development Status. 
N94-14726/1/GAR 


Sogrentet lon Thruster. 
PAT-APPL-7-934 988/GAR 


Carbon-Carbon Grid for lon Engines. 
PAT-APPL-8-089 064/GAR 

JON EXCHANGE 
lon exchange properties of Wyodak premium coal sam- 


ples. 
DE93019517/GAR 413,984 


Waste Treatment by lon-Exchange . (Latest citations 
from Pollution Abstracts). 
PB94-859428/GAR 414,302 
ION EXCHANGE RESINS 
lon Exchange Resins. (Latest citations from the Ei 
tabase). 


Compendex*Pius dai 
PB94-861374/GAR 413,494 


1ON MICROSCOPY 
ie ee Se ae SeeEyy pad CaS epee A 
1991. 


DE93019104/GAR 415,331 


1ON PROPULSION 
Derated lon Thruster Development Status. 
N94-14726/1/GAR 

1ON SOURCES 
Low emittance 0.8A K(sup + ) ion source for the LBL In- 
duction Linac System Experiment (ILSE). 
DE93019237/GAR 415,450 


415,173 


415,214 


414,584 


415,688 
413,524 


413,525 


415,688 





1ON TEMPERATURE 
Semi-Local Kinetic Analysis of the Toroidal lon Tempera- 
ture Gradient Mode. 
N94-13851/8/GAR 415,311 
tONIZATION 
Direct ionization of DNA in solution. 
DE93019171/GAR 
IONIZED CLUSTER BEAM DEPOSITION 
lonized Cluster Beam Deposition . (Latest citations from 
the INSPEC Database). 
PB94-859451/GAR 414,396 
IONIZING RADIATION 
JPRS Report: Science and Technology. Central Eurasia: 
Materials Science. 
N94-14574/5/GAR 414,479 
lONOSPHERE 


lonospheric eeeerry using the FORTE satellite. 
DE93018545/GA 413,245 


414,632 


1ONOSPHERIC CURRENTS 
Formation of the Stable Auroral Arc That Intensifies at 
Substorm Onset. 
N94-15433/3/GAR 413,255 
(ONOSPHERIC ELECTRON DENSITY 
lonospheric  acromen for Single Frequency Altimeter 


Measuremen' 
N94- 14049/8/GAR 413,252 


1ONOSPHERIC SCINTILLATIONS 
Effects of the Equatorial lonosphere on L-Band Earth- 
Space Transmissions. 
N94-14671/9/GAR 413,596 
IRON 
Time-of-flight heavy ion backscattering spectr , 
DE93019067/GAR 415,437 
Formation of Deoxidization Products in Iron ingot by the 
Addition of Al, Si, and/or Mn (M-5). 
N94-13737/9/GAR 414,525 
Laboratory Simulations of Lunar Darkening b 
N94-14301/3/GAR 413,176 
State of Fe in the Lunar Regolith and Its Relationship to 
the Spectral Reflectance Properties of the Moon. 
N94-14303/9/GAR 413,178 
IRON ALLOYS 
Use of x-ray techniques in the in situ study of corrosion. 
DE93019845/GAR 414,510 
Remelting of Fe-C-Si-Alloy in a Ceramic Mold Skin. 
N94-15169/3/GAR 415,564 
IRON AND STEEL INDUSTRY 
Minerals Yearbook, 1992: Iron and Steel. 
PB94-120649/GAR 
IRON BASE ALLOYS 
Low-aluminum-content iron-aluminum alloys. 
DE93017862/GAR 
IRON IODIDES 
Metallization and charge-transfer gap closure of transi- 
tion-metal iodides under pressure. 
DE93040301/GAR 413,461 
IRON OXIDES 


Quartz Crystal Microbalance Study of Lithium Insertion 
and Removal into Evaporated Films MO(Y) (M = Mo, 


Fe, and V). 
N94-14203/1/GAR 413,469 


IRRADIANCE 
Nimbus-7 Earth Radiation Budget Calibration History. Part 
1: The Solar Channels. 
N94-13963/1/GAR 413,198 
Volume 14: The First SeaWifS Intercalibration Round- 
Robin Experiment, SIRREX-1, July 1992. 
N94-14090/2/GAR 

IRRADIATION 
Radiation Sterilization of Medical Supplies. (Latest cita- 
tions from the Energy Science and Technology Data- 


base). 
PB94-860095/GAR 414,745 


IRRIGATION 
Climatic Chai Due to Land Surface Alterations. 
N94-13672/8/GAR 
ISDN (INTEGRATED SERVICES DIGITAL NETWORK) 
Integrated Services Digital Network Conformance Test- 
ing. Layer 2, Data Link Layer (LAPD). Part 1, Basic Rate 
interface, User Side. 
PB94-120920/GAR 413,607 
ISENTROPIC PROCESSES 
Intra-Blade Quantitative Transonic Flow Measurements at 
the Dra Pyestock isentropic Light Piston Facility Using 


PIV. 
N94-14706/3/GAR 415,171 


ISOPRENE 
Tropospheric chemistry of natural hydrocarbons, alde- 
hydes, and peroxy radicals: Their connections to sulfuric 
acid production and climate effects. 
DE94019525/GAR 414,103 
ISOTOPE RATIO 
Helium isotopic abundance variation in nature. 
DE93019050/GAR 
ISOTOPE SEPARATION 
aa isotope separation experience at the Savannah 
River Site. 


414,870 


414,522 


415,060 


13,305 


414,812 


KEYWORD INDEX 


DE93019832/GAR 


Process for strontium-82 separ: 

PAT-APPL-7-744 747/GAR 
ISOTOPIC SPIN 

isospin Flip as a Relativistic Effect: NN Interactions. 

N94-14552/1/GAR 415,509 
ISOTROPIC TURBULENCE 

Structure of Intense Vorticity in Homogeneous Isotropic 

Turbulence. 


N94-14747/7/GAR 415,178 


Local Nature of the Energy Cascade. 
N94-14748/5/GAR 415,179 


Search & Subgrid Scale Parameterization by Projection 


Regression 
N94-14749/3/GAR 415,180 


lsotropy of Small Scale Turbulence. 
N94-14752/7/GAR 

LES versus DNS: A Comparative Study. 
N94-14753/5/GAR 415,184 
Evolution of the Shock Front and Turbulence Structures 
in the Shock/Turbulence interaction. 

N94-1 paints /8/GAR 415,191 
Stochastic Modeling of Turbulent Reacting Flows. 
N94-14768/3/GAR 


ITERATIVE METHODS 
Comparison of iterative methods for a model coupled 
system of elliptic equations. 
DE93040482/GAR 415,339 
ITERATIVE SOLUTION 
Elastic-Plastic Mixed-Iterative Finite Element Analysis: Im- 
plementation and Performance Assessment. 
N94-13919/3/GAR 415,377 
J PSI-3097 MESONS 
Travel to E760 group meeting in Genova, Italy and to 
CERN in Geneva, Switzerland. Foreign trip report, March 
16--20, 1992. 
415,408 


414,929 


414,930 


415,183 


‘4 13,522 


DE93017330/GAR 


JAHN-TELLER EFFECT 
—— a Berechnung des Fein- 
‘trums, lsotopieverschiebung und des 
pee, a aM Tiefen Zentrum Ni2+ in CdS 
oo Jahn-Teller Effect: Calculation of Fine Structure 
, Isotope Shift and Zeeman Behavior at Deep 
Center Ni2+ in CdS). 
N94-14705/5/GAR 
JAPAN 
Assessment of the U.S.-Japan Industry and Technology 
Management Training Program. Interim Report. 
PB94-117025/GAR 413,062 


JAPANESE SPACE PROGRAM 

Space Transportation Systems and Space Activities in 
the 21ST Century. 
N94-14274/2/GAR 415,544 

JAPANESE SPACECRAFT 
Heisei 4 Nendo Chikyuu Kansoku Senta Seika Houkok 
Usho (Earth Observation Center Annual Report on Re- 
search and . Fiscal Year 1992). 
N94-14091/0/GAR 414,918 


JERS-1 Deta Kousei to Naibu Kenshou Kekka (Calibra- 
tion and in-House Validation Results of JERS-1 Data). 
NBS-14088/8/GAR 415,709 


Kansoku Jikken Deta Kaiseki (Earth Observation 


Experiment Data 
N94-14093/6/GAR 415,710 


ADEOS Purojekuto Ni Tsuite (ADEOS Project). 
N94-14094/4/GAR 415,711 


Shouraigata Roketto No —y Furaibakku Basuta No 
Gainen Kentou (Conceptual Study on Future 
— tion Systems. Part A: Conceptual Study 
N94-14099/3/GAR 415,588 


Heisei 3 Nendo Hope Gainen Sekkei (Concept Study of 
the Space Transportation System HOPE in FY 1991). 
N94-14100/9/GAR 415,589 


Ajia Taiheiyou Kokusai Uchuunen Kaigi (Asia-Pacific ISY 
Conference, Volume 2). 
N94-14209/8/GAR 415,715 


Results from ERS-1 and JERS-1 SAR Calibration Experi- 
ments and Data Analysis. 
N94-14210/6/GAR 415,716 


Research and Development of Space Transportation 
Systems in ISAS. 

N94-14277/5/GAR 415,622 
Contributions of Winged Re-Entry Vehicle to Space Ac- 
tivities. 

N94-14278/3/GAR 415,591 


Mission Scenario of HOPE 
N94-14279/1/GAR 


Status of the HOPE Concept Study. 
N94-14280/9/GAR 415,686 


Spaceplane Program at NAL: System Concept and Relat- 
ed ber sy Issues. 
N94-14281/7/GAR 


JET AIRCRAFT NOISE 


415,351 


415,547 


KICKPIPE 


JET CUTTING 


Pressure. (Latest citations from Fluidex 
Paod-859050/ GAR 414,396 


JET FIGHTERS 
F-14 Contract: A Case Study in Major Weapon Systems 
AD-A272 669/3/GAR 414,752 
JET FLOW 


of the Breakup of Liquid Jets in Air. 


N94- 14849/1/G8R 415,196 


Experimental Study of ASTOVL Related Jet Flows to 
Produce CFD Code Validation Data. Phase 3: Results of 
Experiments. 

N94-15645/2/GAR 


JET IMPINGEMENT 
Low Altitude Plume 
N94-14741/0/GAR 

JET MIXING FLOW 
Mixing Noise oe for wy 4 = ue Jets 


by Nozzle and Induced Screech 
N94-14208/0/GAlI 413,105 
JET MODEL 
Two-jet differential cross-section at CDF. 
DE93019905/GAR 
JETS 


‘Pen’ penetration analysis code: Comparison with experi- 
ments and with CALE calculations. 
DE93017194/GAR 415,085 


JFET 


413,071 


Impingement Handbook. 
413,549 


415,484 


Cryogenic Measurements of Aerojet GaAs n-JFETS. 
N94-15765/8/GAR 413,896 
JIT SYSTEM 

Just in Time Production Be mony (Latest citations from 


pose seuest Gan 414,379 


JOB ANALYSIS 
Selected 
Revised Dictionary of 
PB94-116282/GAR 
Sexual Discrimination in the Workplace. (Latest chtations 


from the ABI/Intorm Database). 
PB94-860061/GAR 413,052 


JOB SHOP SCHEDULING 
Central Dynamic Share Scheduling in Distributed Sys- 
tems. 
PB94-125424/GAR 413,735 


JOB TRAINING 
Air Traffic Controller P and Perform- 


‘phic Data- 
413,053 


- Traini 
ance. (Latest citations from the NTIS 


base). 
PB94-860137/GAR 


JOINTS 
Evaluation of Transmission ~paaeed and Coupling Loss 


Factor of Structural Junctions. 

AD-A272 890/5/GAR 
JOSEPHSON JUNCTIONS 

Nb-Based SJTJ for Nuclear Detection: Preliminary Re- 

sults with alpha Radiation. 

N94-15068/7/GAR 415,516 
JUST IN TIME 

Just In Time ~~ pe (Latest citations from the ABI/ 


413,043 


415,047 


JUST IN TIME SYSTEMS 
Just in Time Production — (Latest citations from 


414,379 


Individual and tion dose to users of the Savannah 
River following K-Reactor tritium release. 
DE93019464/GAR 414,154 
Review of vapor explosion information pertinent to the 
SRS reactors. 

DE93019478/GAR 414,976 


KANBAN SYSTEM 
Just in Time Production — (Latest citations from 


the NTIS ney ae Database) 
PB94-86068 1 / 414,379 


KAPTON (TRADEMARK) 
Surface Characterization of LDEF Materials. 
N94-14683/4/GAR 

KARST 
Guide for Foundation Engineering in Pennsylvania 
PB94-121340/GAR 

KENAF 
Kenaf: Alternate Fiber for Pulp and Paper. (Latest cita- 
tions from the Paper and Board, Printing, and Packaging 
Industries Research Associations Database). 
PB94-861143/GAR 414,586 


KENYA 
eee my ag of Kenya. Population Dynamics of 
Sub-Saharan A 


PB94- 110003/GAR 413,360 
KICKPIPE 


414,572 


Karst. 
413,510 


Shield Ground Adapter for Kickpipes and Stuffing Tubes. 
PATENT-5 237 129 415,052 
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i igh ticiency shat o recovery Final report, January 1, 


--June 
DE94000451/GAR 413,976 


KINEMATICS 
Determination of Acceleration Field Parameters with 
Accelerometers. 


Linear 
PB94-125606/GAR 415,397 


KIRCHHOFF APPROXIMATION 
Evaluation of th Kirchhoff Approximation in Predicting the 
Axial impulse Response of Hard and Soft Disks. 
AD-A273 025/7 415,109 
KNOWLEDGE BASED SYSTEMS 
Institut de T de l'information: Rapport Annuel 
1991/1992 (Activities of Institute for information Technol- 


). 
NOs. 14069/6/GAR 413,697 


ardous Gas Detection 
N94- Noa 14310/4/GAR 
Blackboard Systems: Communication Between Artificial 
intelhgence Modules. (Latest citations from the INSPEC 


Integrated Knowledge o for the Space Shuttle Haz- 
System. 


415,594 


Database). 
PB94-859691/GAR 413,377 


KNOWLEDGE BASES (ARTIFICIAL INTELLIGENCE) 
Thermal Expert System (TEXSYS): Systems Autonomy 
Demonstration Pr . Volume 2. Results. wan 

415, 


N94-13989/6/GA\ 
du Type Systeme Expert pour Audition 
413,776 


Bibliotheque 

(Expert System Class Library for Audition). 

N94-14196/7/GAR 

Erstellung Eines Rechnerunterstuetzten Instrumentaniums 

Zur Wirtschaftlichen Planung und Bewertung von Produk- 

tionsaniagen fuer Bauteile Aus Faserverbundwerkststoff 

(Development of a Computer Supported Instrumentation 
for Economic and Evaluation of Production Fa- 
cilities for Fiber Reinforced Composites sae” 
N94-15260/0/GAR 

KNOWLEDGE REPRESENTATION 
Expert System for Integrated Structural Analysis and 
Design Optimization for Aerospace Structures. 
N94-13673/6/GAR 415,581 
Logica LORE e O Raciocinio Abdutivo Nao Omnisciente 
pese LORE and the Non-Omniscient Abductive Reason- 


P804-1 16399/GAR 413,782 


Formation and the Ow 
pane ny Konnarock Formation. Two Late Proterozoic 
Units in Southwestern Virginia. 

PB94-116209/GAR 414,847 
KRW GASIFICATION PROCESS 

Life-cycle CO(sub 2) emissions for air-biown gasification 

combined-cycle using selexol. 

DE93018623/GAR 414,100 


KRYLOV SUBSPACE 
Nested K Methods Based on GCR. 
PB94-125317/GAR 

KRYPTON 


— distributions of high-order ATI. 
DE93019125/GAR 


KUWAIT 
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Special Issues Analysis Center. Annual Report. Year 
One. Volume 5. Active Learning instructional Models for 
Limited English Proficient (LEP) Students. 
PB94-122967/GAR 

LEUKEMIA 
Rapport om risiko for kraeft hos boern med bopael ek- 
sponeret for 50 Hz magnetfelter fra hoe; 
laeg. (Report on cancer risk with regard to children who 
live in areas exposed to 50 Hz magnetic fields related to 


voltage systems) 
De94702012/GAR 414,680 
LEVITATION 


Superconductive Material and Magnetic Field for Damp- 
ing and Levitation Support and Damping of Cryogenic In- 


struments. 
PAT-APPL-8-077 470/GAR 413,912 


LEWISITE 
Verification of a Gas Chromatographic Method for Deter- 
mination of Lewisite Time-Weighted-Average Concentra- 
tion in the Environment as U: by the Soviet Union. 
AD-A273 104/0/GAR 414,310 
LIBRARIES 
Satellite } enna for Environmental Monitoring in De- 


veloping Count 
N94-14236/1 1GAR 


LICENSES 
Atomic Safety and Licensing Board Panel Annual Report, 
Fiscal Year 1992. 
NUREG-1363-V5/GAR 414,994 


Analytical Methods for the Determination of Pollutants in 
Pulp and Paper Industry Wastewater. 
PB94-107059/GAR 414,137 


Cable and Satellite Carrier Compulsory Licenses: An 
Overview and is. 
PB94-121134/GAR 413,630 


LIE GROUPS 
Group-invariant solutions of hydrodynamics and radiation 


hydrodynamics. 
DE93018373/GAR 415,120 


414,031 


413,706 


415,027 


413,836 


414,890 


Poisson-Lie Group of Pseudodifferential Symbols. 
PB94- 124393/GAR 
LIFE-CYCLE COST 
Analysis of a diesel-electric hybrid urban bus system. 
DE93019514/GAR 415,847 
LIFE (DURABILITY) 
Hot Dynamic Seal Rig for Measuring Hypersonic Engine 
N94-14727/9/GAR 415,605 
LIFE SUPPORT SYSTEMS 
Life Support and Habitability Manual, Volume 1. 
N94-13901/1/GAR 


Life Support and Habitability Manual, Volume 2. 


414,597 


413,379 


N94-13902/9/GAR 413,380 
Fatal Accident Circumstances and Epidemiology (FACE) 
Report: Two Men Die in Well Cleaning Operation, Mary- 
land, May 1, 1993. 
PB94-11 8320/ GAR 414,689 
LIFT 
Numerical Simulation of a Powered-Lift Landing, Tracking 
Flow Features Using Overset Grids, and Simulation of 
High Lift Devices on a Fighter-Lift-and-Control Wing. 
N94-14322/9/GAR 413,068 
LIFT FANS 
Lift-Fan Powered-Lift Aircraft Concept: Lessons Learned. 
N94-15718/7/GAR 413,117 
Lift-Fan Aircraft: Lessons Learned-the Pilot's Perspective. 
N94-15950/6/GAR 413,120 
LIGHT 
Dual-Beam Multiple ae Ve 
Measurement For Particle Sizing 
Plumes. 
AD-A272 491/2/GAR 
LIGHT BEAMS 
Linear Encoding Device. 
PAT-APPL-8-037 876/GAR 
LIGHT NUCLE! 
Reactions and structure of exotic nuclei. 
DE93018572/GAR 
LIGHT SCATTERING 
image Processing and Analysis of Airborne POLDER 


413,311 


Light Transmittance 
in Rocket Motor 


413,553 
414,348 


415,418 


Data. 
N94-14219/7/GAR 


LIGHT SOURCES 
Validation of an Inexpensive iliuminant for Aeromedical 
Color Vision Screening 
N94-14854/1/GAR 414,672 


Improved Light Source for Laser Ranging. 
N94-15567/8/GAR 


Linear Encoding Device. 
PAT-APPL-8-037 876/GAR 


LIGHT TRANSMISSION 
Computer simulation on the linear and nonlinear propaga- 
tion of the electromagnetic waves in the dielectric media. 
DE93040432/GAR 415,245 


Pri tion Optique a Travers la Turbulence Atmospheri- 
que. Etude Modale de |’Ani inetisme et Application a 
"'Optique Adaptative (Optical Propagation through Atmos- 
pheric Turbulence. Model Analysis of Anisopianatism and 
Application to Adaptive Optics). 
N94-14192/6/GAR 415,252 
LIGHT WATER REACTORS 
Environmentally Assisted Cracking in 
tors. Semiannual Report, October 1992- 
NUREG/CR-4667-V16/GAR 


LIGHTNING 
Overview of Real-Time Lightnirig Detection Systems and 
Their Meteorological Uses. 
413,325 


415,272 


414,348 


int Water Reac- 
larch 1993. 
415,011 


PB94-120953/GAR 


LIGNITE 
New model of coal-water interaction and relevance for 
dewatering. Quarterly technical progress report, 1 De- 
cember--28 February 1993. 
DE93040614/GAR 
LIMNOLOGY 
Limi | Characteristics, Nutrient Loadi 
tion, and Potential Sources of Taste and 
in Standley Lake, Colorado. 
PB94-116241/GAR 
LINCOLN SEA 
Aeromagnetic Work in the Lincoln Sea: 1991 Survey. 
N94-13830/2/GAR 414,818 
LINE BROADENING 
X-ray Diffraction Line Broadening: Modeling and Applica- 
tions to High-(T sub c) Superconductors. 
PB94-108495/GAR 415,361 
LINE SPECTRA 
Submillimeter, Millimeter, and Microwave Spectral Line 
Catalogue, Revision 3. 
N94-13813/8/GAR 415,504 
LINE WIDTH 
X-ray Lithography Mask Metrology: Use of Transmitted 
Electrons in an SEM for Linewidth Measurement. 
PB94-108537/GAR 413,898 
LINEAR ACCELERATORS 
Alternating-phase focusing with amplitude modulation. 
DE93018618/GAR 415,419 
Wire scanner data analysis for the SSC Linac emittance 


measurement. 

DE93019061/GAR 415,435 
Longitudinal instability of an induction linac with accelera- 
tion. 

DE93019249/GAR 415,458 


Preliminary Saf Analysis Report (PSAR), the NSLS 

200 MeV Linear Electron Accelerator. 

DE93040034/GAR 415,487 
linac for the Ad- 


Performance of the high bri 
vanced Free Electron Laser Initiative at Los Alamos. 
DE93040141/GAR 415,495 


413,992 


and Limita- 
Problems 


414,292 





LINEAR PROGRAMMING 
Gate Assignment Using Linear Programming. 
N94-13 3009 /0/GAR a — ” 


LINEAR SYSTEMS 
Simulation of Linear Mechanical Systems. 
N94-14641/2/GAR 415,389 


Rational interpolation Method to Compute Frequency Re- 


sponse. 
N94-14644/6/GAR 414,623 


Characteristics of Unkown Linear Systems Deduced from 
Measured CW Magnitude. 
413,823 


415,829 


PB94-108487/GA 


Nested Krylov Methods Based on GCR. 
PB94-125317/GAR 
LINEAR TRANSFORMATIONS 
Alignment-Distribution Graph. 
N94-15112/3/GAR 
LINERS 
R and D of a prototype SSC 80-K Synchrotron Radiation 
Liner System in a half-cell of 4-K magnets. 
DE93018755/GAR 415,427 
LININGS 
Report of Workshop on Geosynthetic Clay Liners. 
PB94-114691/GAR 
LINKAGES 
{BM PC Multiuser and Networking Systems. (Latest cita- 
tions from the INSPEC Database). 
PB94-859915/GAR 
LIP SEALS 
Lip-Seals: Lubrication and Wear Resistance. (Latest cita- 
tions from Fiuidex). 
PB94-859642/GAR 
LIQUEFACTION 
Liquefaction Evidence for One or More Strong Holocene 
Earthquakes in the Wabash Valley of Southern Indiana 
and Illinois, with a Preliminary Estimate of Magnitude. 
PB94-115425/GAR 414,841 
LIQUEFIED PETROLEUM GASES 
Evaluation of aftermarket LPG conversion kits in light- 
duty vehicle applications. Final report. 
DE93010035/GAR 
LIQUID ALLOYS 
Solidification of Eutectic System Alloys in Space S ~y" 
N94-13751/0/GAR 550 
LIQUID CRYSTALS 
Unidirectional Solidification of Liquid-Crysta! Material. 
N94-15167/7/GAR 415,563 
LIQUID FLOW 
Study of Thin Liquid Sheet Flows. 
N94-14732/9/GAR 
LIQUID HELIUM 
Neutron and PIMC determination of the longitudinal mo- 
mentum distribution of HCP, BCC and normal liquid (sup 
4)He. 
DE93019009/GAR 415,328 
Three-Stage Linear, Split-Stirling Cryocooler for 1 to 2K 
Magnetic Cold Stage. 
N94-13897/1/GAR 414,043 
Cryogenic Measurements of Aerojet GaAs rs 
N94-15765/8/GAR 13,896 
LIQUID HELIUM 2 
Sloshing Dynamics on Rotating Helium Dewar Tank. 
N94-13959/9/GAR 415, 


LIQUID JETS 
Analysis - Pool Surface Deformation Due to a Plunging 
Liquid Jet 

AD. A272 970/5/GAR 

LIQUID METALS 
Diffusion in Liquid State and Solidification of Binary 
System (M-7). 
N94-13739/5/GAR 414,546 
Liquid Metal Drop Ejection. 
N94-14133/0/GAR 

LIQUID PHASE METHANOL PROCESS 
Synthesis of dimethyl ether and alternative fuels in the 
liquid phase from coal-derived synthesis gas. Final tech- 
nical report. 
DE93018885/GAR 

LIQUID PHASE SINTERING 
Study on the Mechanism of Liquid Phase Sintering (M- 


414,548 

of Tungsten Composites under Mi- 
latrix Composition. 

413,979 


413,787 


413,713 


414,249 
413,615 


414,434 


415,845 


415,175 


415,117 


414,555 


413,949 


12). 
N94-13744/5/GAR 
Liquid Phase Sinteri: 
crogravity. Effect of 
N94-15171/9/GAR 
LIQUID PHASES 

Liquid-Phase Circulation and Mixing in M 
— Vaporizing in a Laminar 


AO-A272 851/7/GAR 415,114 


Growth of Samarskite Crystal under Microgravity Condi- 

tions (M-20). 

N94-13752/8/GAR 414,817 
LIQUID REDOX RECOVERY SYSTEMS 

Basic Sulfur Recovery Research. Annual Technical 

Report, January 31, 1991. 


Environ- 


KEYWORD INDEX 


PB94-122975/GAR 
LIQUID SLOSHING 


oe Dynamics on 
N94-13959/9/GAR 


LIQUID-SOLID INTERFACES 
—— Phase ~~ during Directional Solidifi- 
tectic: 


tion of 
N9a-14480/5/GAR 414,476 


Unidirectional Solidification of Liquid-Crystal oes 
N94-15167/7/GAR 


LIQUID-VAPOR INTERFACES 
pose bee: on Rotating Helium Dewar Tank. 
N94-13959/9/GAR 415,538 


LIQUID WASTES 
Groundwater impact assessment for the 216-U-17 Crib, 
200 West Area. 
DE93040392/GAR 414,199 
LIQUIFIED NATURAL GAS 
i of LNG, CNG, and Diesel Transit Bus Eco- 
nomics. Topical Report, July 1992-September 1993. 
PB94-120888/GAR 414,026 
LITERATURE SURVEYS 
HPM-Tubes: Literature Survey Comprising 1992 
PB94-123643/GAR 
LITHIUM 
Quartz Crystal Microbalance Study of Lithium Insertion 
and — into Evaporated Films MO(Y) (M = Mo, 


Fe, and V). 
N94- 214208/1/GAR 413,469 


LITHIUM 11 
Reactions and structure of exotic nuclei. 
0DE93018572/GAR 


LITHIUM ALLOYS 
— (trademark) 049 (Al 2095-T8): Anisotropy Ef- 
Conditions. 


fects 
414,540 


414,033 


Rotating Helium Dewar Tank. 
415,538 


” 413,831 


415,418 


at Cryogenic 
AD-A272 658/6/GAR 


LITHIUM FLUORIDES 
Energy transfer between thulium and praseodymium ions 


in 5 
DE93040093/GAR 413,454 


LITHIUM NIOBATES 
per ay seg of Manufacturing Techniques for Planar, 
Single Mode Wa’ on Lithium Niobate. 
N94-13845/0/GAR 415,248 
Liquid Metal Drop Ejection. 
N94-14133/0/GAR 
LITHOGRAPHY 
X-ray Lithography Mask Metrology: Use of Transmitted 
Electrons in an SEM for Linewidth Measurement. 
PB94-108537/GAR 413,898 
X-ray Lithography in Integrated Circuit Fabrication. (Latest 
citations from the Ei Compendex*Plus database). 
PB94-861432/GAR 414,401 
LITHUANIA 
Law on Foreign Investment in the Republic of Lithuania 
_ Amended 2/92) with Related Addendum and Resolu- 


PBo4- 961801/GAR 


LIVESTOCK 
Dairy, Livestock and Poultry Trade: U.S. Dairy, Livestock 
and Poultry Trade Highlights, January-August 1993. 
PB94-121159/GAR 413,153 
LMFBR TYPE REACTORS 
Transmutation of selected fission products in a fast reac- 


tor. 
DE93019123/GAR 414,951 


Analytical mogel for studying effects of gas release from 
a failed fuel pin of a liquid-metal reactor. 
DE93019542/GAR 415,001 


SWAAM-LT: The long-term, sodium/water reaction analy- 
sis method computer code. 
DE93019571/GAR 414,979 


mic structural response of reactor-core subassem- 


Dyna 

blies (hexcans) due to accident overpressurization. 

DE93019573/GAR 415,002 
LOAD TESTS 

Measurement and Analysis of Critical CTOA for an Alumi- 

num Alloy Sheet. 

N94-15948/0/GAR 414,564 
LOCAL AREA NETWORKS 

IBM PC Multiuser and Networking Systems. (Latest cita- 

tions from the INSPEC Database). 

PB94-859915/GAR 413,615 

Fiber Optic Local Area Networks: Market Aspects. 

(Latest citations from The Computer Database). 

PB94-861499/GAR 413,619 


LOCKING 


414,555 


413,441 


Connector Systems for Structures. 

PAT-APPL-8-066 271/GAR 
LOCKING FASTENER DEVICES 

Self Locking Set Screw. 

PATENT-5 244 323 
LOCOMOTIVES 

industry Subsector Analysis, Colombia: Locomotives and 


Rail Cars. 
PB94-116746/GAR 415,842 


414,389 


414,392 


LOW-LEVEL RADIOACTIVE WASTES 


LOGIC CIRCUITS 
Motorola MC68040 high-speed design using Altera 
EPM5000 Erasable programmable devices. 
DE93017635/GAR nate 413,816 
Formal Language for the Specification and Verification of 
N94-15443/2/GAR 413,656 
LOGIC PROGRAMMING 
Pri aibioeen en Logique par Contraintes (Constraint 


Pebe. 1 a Ap Gan 413,728 


Freeness Analysis for Logic Programs-and 
PB94-126703/GAR ee 


LOGISTICS MANAGEMENT 


413,737 


voor Materiaaliplanners (Deci- 
sion Support for Material Prautomh 
No4- 14449/0/GAR 414,756 


Facilities Maintenance Handbook. 
N94-15934/0/GAR 

LOMI (LOW OXIDATION-STATE METAL ION) 
Continuous Spectographic Analysis of Vanadous and Va- 


nadic lons. 
NUREG/CR-6047/GAR 414,940 


LONG DURATION EXPOSURE FACILITY 
Partial Analysis of LDEF Experiment A-0114. 
N94-14025/8/GAR 


Surface Characterization of LDEF Materials. 
N94-14683/4/GAR 

LONG DURATION SPACE FLIGHT 
Effect of Low Gravity on Calcium Metabolism and Bone 
Formation (L-7). 
N94-13765/0/GAR 414,667 


Magnetic Resonance Imaging after Exposure to Micro- 


gravity 
94-13771/8/GAR 414,711 


Evaluation of Noise and Its Effects on Shuttle Crewmem- 
bers During STS-50/USML-1. 
N94-13961/5/GAR 414,715 


Physical Countermeasures for Long-Term Manned Space 


Flights. 
N94-14860/8/GAR 414,719 


LONG TERM EFFECTS 
Surface Characterization of LDEF Materials. 
N94-14683/4/GAR 

LONGITUDINAL CONTROL TECHNOLOGIES 


Feasibility Study of Advanced Technology HOV Systems. 
Volume 1. Phased Impiementation of Longitudinal Control 


phoatr 19740/GAR 415,852 


LORE LOGIC 


Logica LORE e O Raciocinio Abdutivo Nao Omnisciente 
geve LORE and the Non-Omniscient Abductive Reason- 


Paes. 116399/GAR 413,782 


LOSSY MEDIA 
anaes der Methode der Randelemente Zur Extra- 
Leitungsparameter von 
Verusbbeheneten poate (teary a ee oy (Utili- 
zation of ace b Element Method for Extraction of Fre- 
it Conductivity Parameters of Lossy 


413,056 


414,571 


414,572 


414,572 


quency J 
Intra-Chip Transmission 
N94-14807/9/GAR 
LOTOS 
Recursive Bundle Event Structures. 
PB94-125275/GAR 
LOTOS PROCESS ALGEBRA 
Modeling Systems by Probabilistic Process Algebra: An 
Event Structures Approach. 
PB94-125259/GAR 413,733 
LOTOS SPECIFICATION LANGUAGE 
La of Finite Probabilistic Processes and Its Inter- 


intics. 
peo44 25291/GAR 413,786 


LOW DENSITY MATERIALS 
Fabrication of Very-Low-Density, High-Stiffness Carbon 
Fiber/Aluminum Hybridized le with Ultra-Low 
Stiffness (M-11). 


Density and H 
N94-13743/7/GAR 


LOW FREQUENCY BANDS 
ALFIS: en yo Low Frequency Interferometry Satel- 


lites. A Feasibility 
N94-13988/8/GAR 415,681 


LOW GRAVITY MANUFACTURING 
Visualization of Solidification Front Phenomena. 
N94-15006/7/GAR 

LOW-LEVEL RADIOACTIVE WASTES 
Greater- ~~~ C low-level radioactive waste trans- 
portation tions and requirements study. National 
Cow-Lovel | laste Management Program. denne 


DE93018938/GAR 
oxidation of mixed wastes. 
414,183 


Lines). 
413,866 


413,785 


414,466 


415,553 


Mediated 
DE93019145/GAR 


<a document for the preparation of waste man- 
ae a for the Environmental Restoration Pro- 
ess in al National Laboratory. Environmental 


Restoration P GAR 


March 1, 1994 


414,186 
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Advanced chemical separations in support of the clean 
DE93019762/GAR 414,190 


Technical area status report for chemical/physical treat- 

ment. Volume 2, f Gppencices. 

DE94000583/GAR 414,208 

Spherical Diffusion of Tritium from a Point of Release in a 

Uniform Unsaturated Soil: A Deterministic Model for Triti- 
um Mibration in an Arid Disposal Site. 

NUREG/CR-6108/GAR 

LOW SPEED WIND TUNNELS 
ened, Lewis 9- by 15-Foot Low-Speed Wind Tunnel User 


N94- NS4-18819/3/GAR 413,142 
LOW TEMPERATURE 


414,958 


415,530 


Post-Flight Orthostatic In- 
Negative Pressure (LBNP) Experi- 
ment E140. 
N94-13772/6/GAR 414,712 
LOWER HYBRID CURRENT DRIVE 
Princeton University Plasma Physics Labora T 
Division quarterly report, January 1--March 31, 1993. 
0E94000358/GAR 


415,903 

LUBRICANTS 
Rapport d’Essai de Vibration de |'Articulation a Rotule 
Entre le Module Cible Canadien (Mcc) et le Materiel de 
Soutien (Canadian = Assembly (Cta) to 
Airborne Equipment (Ase) Vibration Test Report). 
N94-14195/9/GAR 413,547 


LUBRICATION 
Lip-Seals: Lubrication and Wear Resistance. (Latest cita- 
tions from Fluidex). ame 


PES4-650842/GAR 

. (Latest citations from the Ej 
Compendex*Pius database). 
PB94-860731/GAR 414,531 


Lubrication in Machining and a oe Gone cita- 
tions from the Manufacturing Technology 
PB94-861184/GAR 414,592 


solution. 
DE93019756/GAR 
LUMINOUS INTENSITY 
Characterization of Spirulina Biomass for CELSS Diet Po- 
N94-14097/7/GAR 414,653 
LUNAR COMPOSITION 
Deposition of impact-Generated Vapors in the Lunar Re- 
Roa. 14302/1/GAR 413,177 


LUNAR EXPLORATION 
abot 
Phase a ean of Lunar Polar Orbiter). 
N94-15000/0/GA 415,552 


LUNAR GEOLOGY 
Workshop on the Space Environment: The Effects on the 
Optical Properties of Airless Bodies. 
N94-14298/1/GAR 413,173 


of Lunar Darkening 


Laboratory Simulations , 
N94-14301/3/GAR 413,176 


LUNAR RANGEFINDING 
Eighth International Workshop on Laser Ranging Instru- 


mentation. 
N94-15552/0/GAR 415,779 


Poisson Filtering of Laser Ranging Data. 
NO4-10593/4/CAR 415,806 
Lunar Laser Ranging Data Processing in a Unix/X Win- 


dows Environment. 
N94-15599/1/GAR 415,648 


LLR: Activities in Wettzell. 
N94-15600/7/GAR 415,649 


Performance of the Upgraded Orroral Laser Ranging 


System. 
N94-15602/3/GAR 415,651 


WLASL Wettzell Laer Ranging System. 
N94-15606/4/GAR 
LUNAR ROCKS 
SRS TSS Se lant: Braet ond te Metateratip to 
the Spectral Reflectance Properties of the Moon. 
N94-14303/9/GAR 413,178 


LUNAR ROVING VEHICLES 
Asynchronous Transfer Mode Link Performance over 


Ground Networks. 
N94-14385/6/GAR 415,630 


LUNAR SATELLITES 
Tsuki Shuukai Kansoku Eisei No Shisutemu Kentou (Pre- 
Phase a Study Report of Lunar Polar Orbiter). 


KW-74 VOL. 94, No. 5 


415,654 


KEYWORD INDEX 


N94-15000/0/GAR 415,552 


LUNAR SOIL 
Deposition of Impact-Generated Vapors in the Lunar Re- 
Riga. 14302/1/GAR 413,177 


State of Fe in the Lunar Regolith and Its Relationship to 
the Spectral Reflectance Properties of the Moon 
N94-14303/9/GAR 

LUNAR SPACECRAFT 
Space Transfer - ee and Analyses for Exploration 
Missions, Phase 4 


N94-15831/8/GAR 415,579 


LUNAR SURFACE 
Laboratory Simulations of Lunar Darkening Processes. 
N94-14301/3/GAR 413,176 


LURGI-RUHRGAS PROCESS 
Modeling of hydrologic conditions and solute movement 
in processed oil shale waste embankments under simu- 
lated climatic conditions. Annual report, October 1991-- 
ember 1992. 
93011309/GAR 414,214 


LYAPUNOV EXPONENTS 


epae E: 

94-124377/GAR 

LYMAN SPECTRA 
Theory = os LAeocutien Line Systems and Their Rela- 
N94- Se 70/1/GAR on 413,239 


LYMPHOCYTES 
Cellular Responses to —: - Studies on Sub- 
orbital Rockets and Orbiting Spacecr: 
N94-14494/6/GAR 414,718 


LYNCHBURG (VIRGINIA) 


on oa Development Strategy. 
94-117751/GAR 


LYSIMETERS 
Status r 
99, 


Sess040301 /GAR 


LYSOZYME 
Convective Flow Effects on Protein Crystal umm, 
N94-15476/2/GAR 414,625 


MACACA MULATTA 

Selection of Behavioral Tasks and Development of Soft- 

ware for Evaluation of Rhesus Monkey Behavior during 

Spaceflight. 

N94-13865/8/GAR 414,668 
MACEDONIA 

Macedonian Law on Transformation of Enterprises with 

Social Capital. 

PB94-968301/GAR 413,414 
MACHINE LEARNING 

Obstacle Detection by Recognizing Binary Expansion 

Patterns. 
N94-14495/3/GAR 413,764 


Representation in Incremental Learning. 
N94-15719/5/GAR 


MACHINE TOOLS 
pone . oa oe 


413,178 


lor Some Quasi-Periodic Cocycies. 
414,595 


415,872 


for the Smali-Tube Lysimeter Facility; Fiscal 
414,234 


413,780 


methodology based on experi- 
modal analysis. 
414,372 


De99018537/ R 

Design, development and evaluation of a precision air 
rotary table with large diameter through-hole. 

DE93019117/GAR 414,776 

Se 96 See Sataam ete tr cng 


Bessosouean 


414,417 
Control. (Latest cita- 


414,378 


Machine Automation and Numerical 
tions from the NTIS Bibliographic 
PB94-859675/GAR 

MACHINERY 
Transcript of Workshop on Machinery Health Monitoring. 


N94- TEEST/O/GAR 414,419 


Machinery Activities in Canadian Industries. 
N94-14147/0/GAR 414,420 
Machine Automation and Numerical Control. a Ca cita- 
tions from the NTIS Bibliographic Database) 
PB94-859675/GAR 414,378 
MACHINING 
Size reduction of energetic materials by fluid jet machin- 
0#93018644/GAR 415,079 
Lubrication in Machining and Metalworking. (Latest cita- 
tions from the Manufacturing Technology Database). 
PB94-861184/GAR 414,532 
MAGELLAN PROJECT (NASA) 
Principal Venus Science Fi 
Not 15057 /0/GaR — 
MAGIC ANGLE SPINNING NMR SPECTROSCOPY 


NMR Spectroscopy. (Latest cita- 
Database). 
413,445 


413,180 


Magic Angle 
tions from the | 
PB94-859782/GAR 
MAGLEV TRAINS 
Safety of High Speed Guided Ground Transportation Sys- 
tems: Potential Health Effects of Low Frequency Electro- 
magnetic Fields Due to Maglev and Other Electric Rail 


PB94-121217/GAR 414,702 


MAGNESIUM ALLOYS 
Use of Backscattered Electron Imaging Mode to Assess 
the Effect of Fine Dispersions on Development of Super- 
plastic Microstructure in Al-Mg Alloys. 
AD-A272 426/8/GAR 414,539 


ze Casting: A Literature Review. 
PB94-124575/GAR 


MAGNETIC CONFINEMENT 
Stability and Confinement Properties of Small-Aspect- 
Ratio Tokamak. 
N94-14024/1/GAR 


MAGNETIC FIELDS 
National High Magnetic Field Laboratory, A user facility in 
of research in high magnetic fields. 
DE93040145/GAR 413,906 


Rapport om risiko for kraeft hos boern med bopael ek- 
sponeret for 50 Hz magnetfeiter fra hoejspaendingsan- 
laeg. (Report on cancer risk with regard to children who 
live in areas exposed to 50 Hz magnetic fields related to 


~ + systems). 
9470: 12/GAR 414,680 


Rapport om risiko for kraeft ved udsaettelse for ekstreme 

lavfrekvente magnetfelter i arbejdet. (Report on the risk 

of cancer from occupational exposure to extremely- low- 
frequency magnetic fields). 

DE94702016/GAR 414,681 


Benard Convection of Magnetic Colloids under Microgra- 
415,556 


414,395 


415,316 


vity. 
N94-15159/4/GAR 


MAGNETIC ISLANDS 
Smail Scale Magnetic Islands in Collisionless Plasmas. 
N94-13836/9/GAR 415,308 
MAGNETIC MEASUREMENT 
Coil Probe Dimension and Uncertainties during Measure- 
ments of Nonuniform ELF Magnetic Fields. 
PB94-108479/GAR 415,523 
MAGNETIC MIRRORS 
Generalized energy principle for flute perturbations in axi- 
symmetric mirror machines. 
DE93019399/GAR 414,926 
MAGNETIC PROBES 
Coil Probe Dimension and Uncertainties during Measure- 
ments of Nonuniform ELF Magnetic Fields. 
PB94-108479/GAR 415,523 
MAGNETIC RESONANCE 
Magnetic Resonance Imaging after Exposure to Micro- 


gravity 
94-13771/8/GAR 


MAGNETIC STORAGE 
Characterization Facility for Magneto-Optic Media and 


Systems. 
N94-14983/8/GAR 415,354 


MAGNETIC SURVEYS 
Aeromagnetic Work in the Lincoin Sea: 1991 Survey. 
N94-13830/2/GAR 414,818 
MAGNETO-OPTICS 
Research Studies on Advanced Optical Module/Head 
igns for Optical Disk Recording Devices. 
N94-14981/2/GAR 415,099 


Characterization Facility for Magneto-Optic Media and 


Systems. 
N94-14983/8/GAR 415,354 


Application of Holographic Optical Elements to Magneto- 
Optic Read/Write Heads. 

N94-14985/3/GAR 415,100 
Measurement of Birefringence for Optical Recording Disk 
Substrates 
N94-14989/5/GAR 415,103 
Magnetic and Magneto-Optical Properties and Domain 
Structure of Co/Pd Multilayers. 

N94-14991/1/GAR 415,356 
Near-Field Scanning Optical Microscope for Analysis of 
Magneto-Optic Media. 

N94-14995/2/GAR 415,265 


Determining the Locations of the Various CiRC Record- 

ing Format Information Blocks (User Data Blocks, C2 and 

pa Words and EFM Frames) on a Recorded 

N94-14997/8/GAR 
MAGNETOENCEPHALOGRAPHY 

ae > a from near-source quasi-static electromagnet- 

DE93040390/GAR 414,628 


MAGNETOHYDRODYNAMIC FLOW 


Role of lonospheric Plasma in the Magnetosphere. 
N94-13967/2/GAR 413,251 


MAGNETOHYDRODYNAMIC STABILITY 
Anomalous Transport Due to the lon Acoustic Instability 
in Tokamaks. 
N94-13852/6/GAR 415,312 


Numerical Studies of Collisioniess Current Layers. 
N94-13854/2/GAR 


MHD Mode Equations in Toroidal Plasmas. 
N94-13877/3/GAR 


414,711 


415,107 


415,314 


415,315 





Stability and Confinement Properties of Smail-Aspect- 
Ratio Tokamak. 
N94-14024/1/GAR 415,316 
Anomaious Transport Due to Small Scale Electromagnet- 
ic and Large Scale Electrostatic Modes in Tokamaks. 
N94-14 /4/GAR 415,317 
MAGNETOHYDRODYNAMIC TURBULENCE 
Broken Symmetry in Ideal Magnetohydrodynamic Turbu- 


lence. 
N94-15964/7/GAR 415,318 


MAGNETOSPHERIC IMAGING 
Energetic Neutral Atoms: imaging the Magnetospheric 
Ring Current. 
N94-13826/0/GAR 413,248 
MAGNETS 
Engineering design study of alternative design options for 
the forwar od tarsi of the SSC SDC detector. 
DE93019741/GAR 415,473 
MAGNIFICATION STANDARDS 
interlaboratory Study on the Lithographically Produced 
Scanning Electron Microscope Magnification Standard 


Prototype. 
PB94-108545/GAR 413,899 


MAINTENANCE 
Waste Sampling and Characterization Facility (WSCF). 
Maintenance Implementation Plan. 
DE93040312/GAR 414,954 
Transcript of Workshop on Machinery Health ——— 
N94-13847/6/GAR 414,419 
Facilities Maintenance Handbook. 
N94-15934/0/GAR 413,056 
Concrete Protection and Rehabilitation: Chemical 
and Physical Techniques. Rapid Concrete Bridge Deck 
Protection, Repair, and Rehabilitation. 
PB94-120300/GAR 413,498 
Composite Repairs. (Latest citations from the NTIS Bibli- 
raphic Database). 
PB94-860749/GAR 414,509 
MALAISE. 
Reliability of Autonomic Responses and Malaise Across 
Multiple Motion Sickness Stimulation Tests. 
N94-15711/2/GAR 
MAMMALS 
Environmental Guidance Program Reference Book: 
Marine Protection, Research, and Sanctuaries Act and 
Marine Mamma! Protection Act. Revision 3. 
DE93041212/GAR 414,279 
MAN-COMPUTER INTERFACE 
Functional Categories for Future Flight Deck Designs. 
N94-13710/6/GAR 413,128 
SCAILET: An Intelligent Assistant for Satellite Ground 
Terminal Operations. 
N94-13918/5/GAR 415,619 
Intelligent Environment for Interpretation Tasks of Re- 
motely Sensed | 
N94-14082/9/GAR 413,762 
CENTAUR Tutorial. 
N94-14978/8/GAR 413,710 
Concepcao e Construcao de Aplicacoes e Sistemas In- 
teractivos (Design and Construction of Interactive Appli- 
cations and Systems). 
PB94-116332/GAR 413,726 
Intelligent User Interfaces. (Latest citations from the 
INSPEC Database). 
PB94-860368/GAR 413,617 
MAN ENVIRONMENT INTERACTIONS 
Chemistry and Transport in a Multi-Dimensional Model. 
N94-13969/8/GAR 413,308 
Recent Advances in Radar Remote Sensing of Forest. 
N94-15897/9/GAR 414,797 
MAN-MACHINE SYSTEMS 
Systems engineering/human factors approach to human 
machine interface design for aided target acquisition. 
DE93017502/GAR 7 


Aiding the Operator in the Manual Control of a Space 


Manipulator 
PB94-125549/GAR 415,575 


MANAGEMENT 
pee ony A Waste Isolation Division Management and 


Supervisor T: Program. 
DE9301 7928/GAR 414,948 


Discovery Management Workshop. 
N94-14080/3/GAR 415,539 


Agricultural Technologies for Market-Led Development 
ities in the 1990s. 
PB94-123304/GAR 413,156 


MANAGEMENT INFORMATION SYSTEMS 
Management Information Systems Requirements Study 
for oo eras Nigam Ltd. Visakhapatnam Steel Plant. 


Volume 
PB94- *16621/GAR 414,527 
equirements Study 


Management Information Systems Ri 

for Rashtriyaispat Nigam Ltd., Visakhapatnamstee! Plant. 

Volume 2. 

PB94-116639/GAR 414,528 

System for Steel Au- 
Volume 1 


414,721 


Production Planning Management 
thority of India Rourkela Steel Plant. 


KEYWORD INDEX 


PB94-116647/GAR 


Production Planning and M: it System for Steel 
Authority of India Rourkela Stee! Plant. Volume 2. 
PB94-116654/GAR 414,530 


MANAGEMENT METHODS 
Eighth Annual ety ea Conference and 1991 
National and Se menenese 4 Extend- 
nev Boundaries of Total Quality Mi 
14321/1/GAR 413,038 


NASA Directives Master List and index. 
N94-15414/3/GAR 


Facilities Maintenance Handbook. 
N94-15934/0/GAR 413,056 


NASA Information Resources Management Handbook. 
N94-15941/5/GAR 413,037 


roa ee 4 the U.S.-Japan Industry and Technology 
Management Training Program. Interim Report. 
PB94-1 17025/GAR © 413,062 


Business Process Ri ing. (Latest citations from 
the ABI/Inform Database’ 
PB94-861325/GAR 413,044 


MANAGEMENT PLANNING 
Space and Earth Sciences, Computer Systems, and Sci- 


entific Data Analysis Support, Volume 1 
N94-13788/2/GAR 415,705 


Facilities Maintenance Handbook. 
N94-15934/0/GAR 413,056 


NASA Information Resources Management Handbook. 
N94-15941/5/GAR 413,037 


MANAGEMENT SYSTEMS 
Fault ae for Data Systems. 
N94-15548/8/GAR 414,366 


Equipment Management User's Handbook for Property 
Custodians. 


N94-15957/1/GAR 413,060 
Review of the Tax Systems Modernization of the Internal 
Service. 


Revenue ' 
PB94-120169/GAR 413,407 


User Interface Management Systems. (Latest citations 
from the INSPEC Database). 
PB94-860285/GAR 413,754 


MANIPULATORS 
Modelling Robotic Systems with DADS. 
N94-14625/5/GAR 413,706 


Parallel Methods for Dynamic Simulation of Multiple Ma- 
ipulator Systems. 
N94-14637/0/GAR 415,388 


Apparatus for attaching a cleaning tool to a robotic ma- 


nipulator 
PAT-APPL-7-754 839/GAR 414,415 


Welding Nozzle Position Manipulator. 
PAT-APPL-8-114 043/GAR 414,391 


the Operator in the Manual Control of a Space 
Manipulator. 
PB94-125549/GAR 415,575 
Robot Utilization in Nuclear Power Facilities. (Latest cita- 
tions from the Energy Science and Technology Data- 
base). 
PB94-860350/GAR 414,996 

MANNED MARS MISSIONS 

pS oe § Interplanetary Trajectories with Deep Space 
Non 14051 14851/7/GAR 415,551 


MANNED SPACE FLIGHT 
Development of a Nonazeotropic Heat Pump for Crew 
Hygiene Water Heating. 
N94-13674/4/GAR 415,582 


Life Support and Habitability Manual, Volume 1. 
N94-13901/1/GAR 


Life Support and Habitability Manual, Volume 2. 
N94-13902/9/GAR 413,380 


Evaluation of Noise and Its Effects on Shuttle Crewmem- 
bers During STS-50/USML-1. 
N94-13961/5/GAR 414,715 


My Experiences in Manned Space Flight. 
N94-14276/7/GAR 415,546 


Problem of hep vn in Outer Space: The Rocket on. 
N94-14463/1/GAR 5,596 


aes Countermeasures for Long-Term wads eas 


Flights. 
N94-14860/8/GAR 414,719 
MANNED SPACECRAFT 
Development of an Advanced Spacecraft Tandem Mass 
Spectrometer. 
N94-13953/2/GAR 415,537 


MANUAL CONTROL 
Manual Control in Space Research on Perceptual-Motor 
Functions under Zero Gravity Conditions (L-10). 
N94-13767/6/GAR 414,710 


Aiding the Operator in the Manual Control of a Space 
' itor 


Manipulator. 
PB94-125549/GAR 415,575 


MANUALS m 
National Synchrotron sawn A pet aa juide 
to the VUV and x-ray beamlines. Fifth edition. 


414,529 


413,039 


413,379 


MARINE FISHES 


DE93019564/GAR 415,471 


Manual on the Globai Data-Processing . Volume 
1: (Annex 4 to the WMO Regulations) Global Aspects 
(1992 Edition). 
N94-13686/8/GAR 413,270 
Life Support and Habitability Manual, Volume 1 
N94-13901/1/GAR 
Life Support and 
N94-13902/9/GAR 


Manual on the Global Data- System. Volume 
2: Regi (1992 Edition). 


legional 
N94-14071/2/GAR 413,272 


po of the NRC’s Human Performance Investi- 
(HPIP). investigator's Manual. 
UREG/CR- 5455-V2/GAR 415,024 
Solid Waste Disposal Facility Criteria. Technical Manual. 
PB94-100450/GAR 414,247 


Guide to NIST. 

PB94-119435/GAR 413,063 

Write It Right: Recommendations for Developing User In- 

struction Manuals for Medical Devices Used in Home 

Health Care (Training Manual). 

PB94-780095/GAR 413,373 
MANUFACTURING 


Manuf techi 
DE93019580/GAR 414,410 


— plans for perpen dy the quality and reliability 
Deoso1e7aa/GaR 414,403 


Produktionstechnik fuer Bauteile Aus Nichtmetallischen 
Faserverbundwerkstoffen (Production beers | for 
———— from Nonmetallic Fiber Reinforced Materi- 


als). 
N94-15254/3/GAR 414,490 


Machine Automation and Numerical Control. (Latest cita- 
tions from the NTIS Bibliographic Database). 
PB94-859675/GAR 414,378 


MANUFACTURING SYSTEMS 
ga Systems: Foundations of World-Class 


Paget 1 19985/ GAR 414,402 


MANURE 
Statusrapport for biogasfaellesaniaeg. (Report on status 
of communal biomass conversion plants). 
DE93516637/GAR 414,018 


MANY-BODY PROBLEM 


Parallel hashed oct-tree N-body algorithm. 
DE93012654/GAR 


MAPPING 
Develop Advanced Nonlinear Signal Analysis Topographi- 
cal Mapping System. om 
413,551 


apping 
N94-15646/0/GAR 
Earthquakes: M of Seismic Hazards. (Latest cita- 
tions from the IN Database). 


PB94-859790/GAR 


MAPPING (TRANSFORMATIONS) 
Topological Conditions for the Existence of Invariant 
Measures for Unimodal Maps. 
PB94-123296/GAR 414,593 


MAPS 
Earthquakes: M 
tions from the IN 
PB94-859790/GAR 


MARANGONI CONVECTION 
Marangoni Effect Induced Convection in Material Proc- 
essing under Microgravity (M-18). 
N94-13750/2/GAR 415,192 


pan Zur Numerischen Loesung der Navier-Stokes- 
Gleichungen in Zwei und Drei Raumdimensionen (Contri- 

butions to Numerical Solution of Navier-Stokes Equations 

in Two and Three Dimensional Fiows). 

N94-14816/0/GAR 415,194 


MARINE BIOLOGY 
Fur Seal investigations, 1991. 
PB94-118171/GAR 415,029 


Biological Effects and Environmental Fate of yt 
Substances. (Latest citations from the Life Sciences Col. 
lection Database). 
PR94-859865/GAR 415,032 


MARINE BIOTECHNOLOGY 
Marine Biotechnology and Developing Countries. 
PB94-119658/GAR 

MARINE DISPOSAL 
Ecological evaluation of proposed dredged material from 
Wilmington Harbor and Military Ocean Terminal, Sunny 
Point, North Carolina. 
DE93019600/GAR 414,271 
Environmental Guidance Program Reference Book. 
Marine Protection, Research, and Sanctuaries Act and 
Marine Mammal Protection Act. Revision 3. 
DE93041212/GAR 414,279 


Results of a 1988 Trawi Survey of Groundfish Resources 
of the Upper Continental Slope off Oregon. oniaue 


PB94-118163/GAR 
March 1,1994 KW-75 


413,379 


Manual, Volume 2. 
413,380 


413,669 


414,850 


of Seismic Hazards. (Latest cita- 
Database). 
414,850 


* 413,410 





Maritime System of 
PB94-121407/GAR 
——— RESEARCH 


Group Exercise on 
rng te Natural Gas industry. 
119856/GAR 


inal Report. 
Pian for Morocco, FY 1994. 


414,081 


PB94-120474/ 413,427 


Plan for Egypt, FY 1994. 


Country ’ 
PB94-120482/ 413,428 


Country ing Pian for Saudi Arabia, 1994. 
PB94-120490/ 413,429 


ee een Hie fe Ce ee Cee, OV 


1994. 
PB94-120508/GAR 413,430 
Country Plan for Algeria, FY1994. 
Poot 120816/GAR 413,431 


Country Marketing Plan for Kuwait, FY 1994 (Edited Ver- 


sion). 

PB94-120524/GAR 413,432 
MARKETING 

Industry Subsector Analysis, Guyana: Investment Climate 

Statement. 

PB94-120441/GAR 413,426 


413,619 


Seeeeiaaien of tines Gieage Can Final Report, Feb- 


ruary 1989- 
PB94-121233 or 414,029 
MARKOV PROCESSES 
Stochastic Scheduling Games with Markov Decision Ar- 
rival Processes. 
N94-14005/0/GAR 414,605 


MARS ATMOSPHERE 
of CO2 Ice and CO2 Snow in the Ul- 
traviolet, Visible, and Infrared. 
N94-14081/1/GAR 415,251 


MARS OBSERVER 
Development of the Mars Observer Laser Altimeter 
(MOLA). 
N94-15617/1/GAR 415,812 
Bench Checkout Equipment for Spaceborne Laser Altim- 


eter . 
N94-15618/9/GAR 415,813 


MARS 
Solar Radiation on Mars: Stationary Photovoltaic Array. 
N94-14730/3/GAR 413: 183 


Mars Laser Altimeter Based on a Single Photon Ranging 
Technique. 
N94-15619/7/GAR 415,814 
Transfer Gensel and Analyses for Exploration 
Nos-15631/8/GAR 415,579 
MARS SURFACE 
Martian Sedimentary 
N94-13855/9/GAR 413,172 
) Simulator for a Planetary 
Cartons tate or tne High Resstoton Stree Came 
on Mars 94. 
N94-14044/9/GAR 415,096 
See o See beans GS Gas ete @ 
traviolet, Visible. 
NOM Ia08I/1/GAR 415,251 
MASONRY 


to 


Deposits. 


N94-13953/2/GAR 


MASS SPECTROSCOPY 
Serene ese Se Somers Zur Photonenstimulier- 
ten Feiddesorption Mittels Excimeriaser und 
NS ee ot a es ‘acility for 

een Semetes Mute Ceserpten Using Excimer Laser 
and Time of 
N94-13996/1/ 


— and Temperature Relaxation Near the Critical 
of Carbon Dioxide under Reduced , 
wee 1S1Ss/arAn 415,560 


MASSACHUSETTS 
Northeast Corridor improvement Project Environmental 
impact Statement/Report. Electrification, New Haven, 


KW-76 VOL. 94, No. 5 


413,468 


KEYWORD INDEX 


CT. to Boston, MA. Volume 2. Land Use and Regulated 


Areas. 
PB94-122017/GAR 415,843 
MASSIVELY PARALLEL PROCESSORS 


Fast data parallel pee pve rendering. 
0DE93040157/GA\ 413,678 
Data Distributed Parallel Algorithm for Ray-Traced 


Volume open y 
pe 13721/3/ 413,683 


ot, Parallel Eigenvalue Computation 

Noe 1982170) 

MATERIALS RECOVERY 
Bench-scale demonstration of biological production of 
ee Quarterly report, April 1, 
1993--June 30, 1 
DE93041244/GAR 413,971 


Proceedings of the 1992 GRI Liquid Redox Sulfur Recov- 
es Held in Austin, Texas on October 4-6, 
peod-1 19906/GAR 413,947 
Basic Technical 


Report January 31.1881 
1, 1991. 
PB94-122975/GAR 414,033 


Recovery from Wastewater. (Latest citations from 
the 7 Science and Technology Database). 

94-86 1085/GAR 414,307 
Metals Recovery from Solid Wastes —~y~- * Uranium. 
—- —— from the Energy Science and Technolo- 
Biss 'e61090/GAR 414,262 


Uranium Recovery from Wastes. (Latest citations from 
the Energy Science and Technology Database). 
PB94-861101/GAR 414,263 
Solid Waste Reclamation and Recycling: Plastics. (Latest 
citations from the NTIS Bibliographic Database). 
PB94-861473/GAR 414,266 
MATERIALS TESTS 

Effect of Thermal eae Practices on the Properties 
of Superplastic Al-Li Alloys. 

N94-14850/9/GAR 414,557 


Atomic Research. 

N94-14905/1/GAR 
MATERNAL AND INFANT CARE 

Nutrition Issues in Developing Countries. Part 1: Diarrheal 

Diseases. Part 2: Diet and Activity during Pregnancy and 

Lactation. 

PB94-119401/GAR 414,657 
MATHEMATICAL ARRAYS 


413,688 


Research. Annual 


415,646 


; Mathematics and Arrays. 
‘C Database). 
413,740 


APL Programming 
(Latest citations from the 
PB94-860053/GAR 
MATHEMATICAL MODELS 
Ocean Wave Height Transformation Model Using Surface 


Roller q 

AD-A272 610/7/GAR 415,035 

png Finite Element/Waveguide Mode Analysis of Pas- 
F Devices. 


AD AGTS 074/5/GAR 413,905 
Develop Research Pian for Use of ATLAS Data. 
N94-13709/8/GAR 413,306 
nee Se & SE. Ae Cartan el 
N94-13784/1/GAR 413,684 
Antenna Pattern Control Using impedance Surf: 
N94-13799/9/GAR 


Review of Robust Detection. 
N94-13829/4/GAR 


Modelisation de la Distribution de T: 
poses oo Ci oes & i 
Rouleaux Refroidis —2s 
cale (Modelling of Temperature Distribution in 
Roll for the of a System of Cooled Rots 
414,468 


Adapted to Vertical Pay 
N94-13866/6/GAR 

and Evaluation of Ob- 
lange Sensors. 
414,922 


90413,813 


413,774 


Stochastic 
stacle 
N94-13946/6/ 


Wind Erosion in Semiarid Landscapes: Predictive Models 
and Remote Sensing Methods for the Influence of Vege- 


tation. 

N94-13956/5/GAR 414,914 
pee Dynamics on Rotating Helium Dewar Tank. 
N94-13959/9/GAR 415,538 


for Thermal and Transport Properties 
from 20 to 10,000 K. 
413,554 


of Par: 

N94-14102/5/GAR 

Performance Prediction Model for a Fault-Tolerant Com- 
413,652 


and during Recovery and Restoration. 

14136/3/GAR 

py yt of Remote Oc, and Mathematical Model- 
N94-14239/5/GAR 413,158 


with Imaging 


Database for Propagation Models. 
N94-14665/1/GAR 


N94-14666/9/GAR 413,591 


414,607 


Optical Systems integrated Modeling. 
N94-14837/6/GAR 


Inelastic Deformation of Metal Matrix Composites. 
N94-15106/5/GAR 414,488 
Methodes Avancees pour les Essais des Grilles d’Aubes 
(Advanced Methods for Cascade Testing). 
N94-15119/8/GAR 413,533 
Use of the Noncentral chi-Square Density Function for 
the Distribution of Helicopter Spectral Estimates. 
N94-15487/9/GAR 413,116 
Verification of a Two-Dimensional Infiltration Model for 
the Resin Transfer Molding Process. 
N94-15656/9/GAR 414,519 
Effects of Rotation on Coolant P: Heat Transfer. 
Volume 2: Coolant Passages with Trips Normal and 
413,535 


Skewed to the Flow. 

N94-15991/0/GAR 
Hydraulic Model Study for Boston Outfall. 2. Environmen- 
tal Performance. 
PB94-113669/GAR 413,484 
paney Criteria for Mathematical Models Used in Expo- 

‘e Assessments: Atmospheric Dispersion Models. 

PBS4-1 14725/GAR 


Oxidation of Nitrogen: Differences 

ments and Predictions from the —— 
Model and whether Grid Size Can 
PB94-122603/GAR 


Modelling the Cytotoxicity of Halogenated Aliphatic Hy- 
drocarbons. Quantitative Structure-Activity Relationships 
for the IC50 to Human HeLa Cells. 

PB94-124492/GAR 414,647 


Process Modelling of Aluminium Alloys. Second Progress 
— Modelling of the Quench Sensitivity of Alloy 
PB94-124567/GAR 414,566 


Recursive Bundle Event Structures. 
PB94-125275/GAR 413,785 


Non-Linear Mathematical Model or Finite, Periodic Rail 
Corrugations. 
PB94-125325/GAR 415,844 


MATHEMATICAL PROGRAMMING 
Mathematical Optimization: A Tooi for Aircraft Design. 
N94-14006/8/GAR 413,102 
Unifying investigation of Interior-Point Methods for 
Convex Programming. 

PB94-1 /GAR 414,610 

MATHEMATICS 
Educat Mathematical Scientists: Doctoral Study and 
the Pos' ioral Experience in the United States. 
PB94-119336/GAR 414,624 

MATRICES 
Numerical stability of quasi-definite systems. 
DE93019404/GAR 


Parallel bandreduction and tridiagonalization 
DE93019566/GAR 


MATRICES (MATHEMATICS) 
Stochastic Realization of Finite-Valued Processes and 
‘ : Positive Matrices. 
414,612 


Primes in the 

N94-13677/7/GAR 

Efficient, yoy! Parallel Eigenvalue Computation. 
N94-13921/9/GA\ 413,688 


Differential Structure of Matrix-Valued Rational Inner 


Functions. 
N94-14003/5/GAR 414,591 


Use of Linked Lists in the Simulation of Controlier-Struc- 
ture Interaction. 
N94-14630/5/GAR 415,598 


Parallel O(Log n) Algorithms for Open- and Closed-Chain 
_— Multibody Systems Based on a New Mass Matrix 
N94-14636/2/GAR 415,387 


Generating Local Addresses and Communication Sets for 
Data-Parallel Programs. 
413,721 


N94-15796/3/GAR 
APL Pr : Mathematics and Arrays. 
C Database). 
413,740 


415,740 


414,587 


413,677 


(Latest citations from the | 
PB94-860053/GAR 


MATRIX MATERIALS 
fees Fiber Textile Preform/Copper Matrix Compos- 


NOd- 14050/6/GAR 414,473 


Aufbau, Pruefung, und Aufmachung der Harze me 
Fasern (Construction, Testing, and Representation of 
Resin and Fiber Reinforced Materials). 
N94-15255/0/GAR 414,491 


(Machine Development). 


Maschi : 
N94-15258/4/GAR 414,494 





MAXIMUM ENTROPY METHOD 
Maximum Entropy 
Time Series of the 
Sea Cores. 
N94-13728/8/GAR 


Analysis of the Geological 
Isotope Record from Deep- 


Particular Consideration on Modified Maximum Likelihood 


Process). 

N94-14703/0/GAR 414,615 

New on for Generating Bayes Classifiers Assuming 
Densities. 


Mixtures of Gaussian 
N94- 15296/0/GAR 414,616 


Statistical A of Trigonometric Parallaxes. 
N94-15641/1/GAR 

MAXWELLS EQUATIONS 
Characteristic Based Methods for the Time-Domain Max- 


well Equations. 
AD-A272 973/9/GAR 415,401 


MEASUREMENT 
Frontiers of Science and Measurement: pane oe 0 
Seminar 


Jointly the National Physical Labo- 
aay & nd the Institute of . Held in Teddington, 
26, 1993. 


E 
PB! mi24g10/ R 415,527 


MEASUREMENT UNCERTAINTY 
Use of Uncertainty Estimates in Testing. 
PB94-123759/GAR 

MEASURING INSTRUMENTS 
Intercomparison and intercalibration of passive/active 
radon and active radon progeny instruments and meth- 
ods in North America. 

DE93019730/GAR 414,188 


Simultaneous Measurement of Temperature and Strain 
Using Four Connecting Wires. 
N94-15754/2/GAR 414,346 


413,187 


414,353 


Linear Ei ling Device. 
PAT-APPL-8-037 876/GAR 414,348 
Dual Active Surface, Miniature, Plug-Type Heat Fiux 


Gauge. 
PAT-APPL-8-047 120/GAR 414,349 


MECHANICAL ENGINEERING 
Activities in Canadian industries. 


Machinery Dynamics 
N94-14147/0/GAR 414,420 


MECHANICAL ORGANS 
Prosthetic Devices Bi 
Information Services in 
base). 
PB94-859550/GAR 

MECHANICAL PROPERTIES 
Proceedings of the Joint IAEA/CSNI Specialists’ Meeting 
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Projects at the Component Development and Integration 
Facility. Quarterly technical progress report, January 1-- 
March 31, 1993. 

DE93041038/GAR 414,237 


MICE 
Report from the International Mouse Genome Confer- 
ence, (6th). 
DE93040615/GAR 414,633 
MICHELSON INTERFEROMETERS 
Validation of the Design of a High Resolution All-Reflec- 
tion Michelson interferometer for Atmospheric Spectros- 
copy. 
AD-A272 505/9/GAR 413,300 
Mirror Velocity Sampling Errors in a Michelson Interfer- 


ometer. 
AD-A273 105/7/GAR 415,232 


IMG: Interferometric Monitor for Greenhouse Gases. 
N94-14217/1/GAR 414,129 


MICROANALYSIS 
Microstructural Evolution of NARioy-Z at Elevated Tem- 
peratures. 
N94-13715/5/GAR 414,544 


MICROBANDS 
Use of Backscattered Electron | Mode to Assess 
Pe Rawat wm 


414,353 


the Effect of Fine 

plastic Microstructure in Al-Mg Alloys. 

AD-A272 426/8/GAR 
MICROBIOLOGY 


Mikrobiologisk Forskning vid ett Antal Forskningsinstitut i 
Det Forna : En Sammanfattning av Littera- 
turdata (Microbiology Research at Some Research Insti- 
tutes in the Former Soviet Union: A Survey of Scientific 


Publications). 
PB94-123320/GAR 414,341 


MICROCHANNEL PLATES 
Microchannel Plate imaging Detectors for the Ultraviolet. 
N94-15037/2/GAR 413,221 


Microchannel Plate Detectors for Space Astronomy. 
N94-15038/0/GAR 413,222 


MIC Photon Counting Detector. 
N94-15039/8/GAR 


STIS MAMA Status: Current Detector Performance. 
N94-15069/5/GAR 415,758 


Rutherford Appleton Laboratory Photon Counting Detec- 


tor. 
N94-15096/8/GAR 413,850 
Performance Optimization of Detector Electronics for Mil- 


N94-15569/4/GA 413,856 


MICROCOMPUTERS 
Upgrading NASA/DOSE Laser Ranging System Control 


Computers. 
N94-15595/9/GAR 413,657 


1BM PC Multiuser and Networking Systems. (Latest cita- 
tions from the INSPEC Database). 
PB94-859915/GAR 413,615 


MICROELECTRONICS 
N94-13871/6/GAR 415,706 
Electronics and Electrical Engineering Laboratory Techni- 


414,539 


413,223 


MICROGRAVITY 


. April to June 1993 with 1993/1994 EEEL Events 


PB94-118403/GAR 413,862 


Physical Modelling and Adaptive Predictive Control of Dif- 
fusion/LPCVD Reactors. 
PB94-126398/GAR 413,900 


Spacelab J Experiment Descriptions. 
N94-13732/0/GAR 415,340 


Formation of Deoxidization Products in Iron ingot by the 
Addition of Al, Si, and/or Mn (M-5). 
N94-13737/9/GAR 414,525 


Preparation of Particie-Dispersion Alloys (M-6). 
N94-13738/7/GAR 414,465 
Diffusion in Liquid State and Solidification of Binary 
System (M-7). 

N94-13739/5/GAR 414,546 


ature Behavior of Glass (M-8). 


Temper 
-13740/3/GAR 414,443 


of immisible Alloys (M-10). 


Study on Solidification 
N94-13742/9/GAR 414,547 


A ery a of Veerdond ook tiffness Carbon 
Fiber/Aluminum eet Ultra-Low 


Benety and tig Stns ( — 414,466 


eS eee eee 
N94-13744/5/GAR 414,548 
Gas-Evaporation in Low-Gravity Field (Cogelation Mecha- 
nism of Metal My (M-14). 

Nod. 13746/0/G. 414, ag 
Study of Bubble Behavior in Weightlessness (Eff 

Thermal Gradient and Acoustic Stationary Wave) nie 
N94- rei tao 415,131 


Solidification of Eutectic System Alloys in Space a 
Noa 19751/0/GAR 


jay v4 ~ee Crystal under ena ze 
N94-13752/8/GAR 414,817 
—e of Organic Metal Crystal in Low Grav- 
Nos-13783/6/GAR 413,467 
Microgravity Acceleration Measurement Environment 


Characterization. 
N94-13755/1/GAR 415,704 


Protein Growth 
N94-13756/9/GAR 414,634 


eee es of Japanese Payload Specialist: ~~ 
nomic paar wy ne Cardiovascular Responses under Re- 
duced Gi Condition (L-0). 
NO4-13757/ /GAR 414,707 


unaeteaeess Ciaty on Visuo-Vestibular Control of 
Posture and tt in Fish during Adaptation to 
Weightlessness. 

N94-13759/3/GAR 414,738 
Separation of Bi Materials by Electrophoresis 
under Zero yb -3). 

N94-13760/1/GAI 414,635 
pee sg ‘ative Measurement of Visual Stability in Earth and 


Cosmic Space (L-4). 
N94-13761/9/GAR 414,709 


Crystal Growth of Enzymes in Low Gravity (L-5). 
N94-13762/7/GAR 


Studies on the Effects of Micr 
ture and Functions of Cultured lian Cells (L-6). 
N94-13763/5/GAR 414,637 
Gravity, Chromosomes, and Organized Development in 
Aseptically Cultured Plant Cells. 

N94-13764/3/GAR 414,638 
Effect of Low Gravity on Calcium Metabolism and Bone 


Formation (L-7). 
N94-13765/0/GAR 414,667 
‘Motor 


414,636 
‘avity on the Ultrastruc- 


std on the Bion 414,710 


ffect of Cosmic Radiation and 
wey heaunen Protection Technology (L- 
414,701 


and Development in Microgravity. 
414,739 


Nod-t 3768/4/GAR 


Amphibian Fertilization 
N94-13770/0/GAR 
Magnetic Resonance Imaging after Exposure to Micro- 


Rioa-19771/8/GAR 414,711 


Countermeasure for Reducing Post-Fi Orthostatic in- 
ne xt Lower Body Negative proseue (LBNP) Experi- 


ment E140. 
N94-1 3772/6/ GAR 414,712 


Bone Culture Ri 

N94-13773/4/GAR 414,639 
Autogenic Feedback Training Experiment: A Preventative 
Method for Space Motion Sickness. 

N94-13774/2/GAR 414,713 
— Demonstration of the Space Station Freedom 
(E300/E05). _ — 
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N94-13775/9/GAR 413,372 
Renal Function Alterations during Skeletal Muscle Disuse 
in Simulated pen. 
N94-13824/5/GA\ 414,714 


Morbi during Brectona!Sokacaton ot Hypoeu 
ectional Solidification of Hypoeu- 


Nos 13801 /4/GAR 414,552 


pore meres on Rotating Helium Dewar Tank. 
N94-1 9/9/GAR 415,538 


Cellular Responses to Low-Gravity: Pilot Studies on Sub- 
orbital Rockets and Orbiting Spacecraft. 
N94-14494/6/GAR 414,718 


Sounding Rocket Experiments in Fluid Science and Mate- 
rials : TEXUS 25 to 27 and Maser 4, Volume 3. 

N94-15157/8/GAR 415,554 
Measurements of interfacial Tension: MITE. 
N94-15158/6/GAR 415,555 


Ultrasound Absorption in Molten Saits. 
N94-15161/0/GAR 415,558 


Density and Temperature Relaxation Near the Critical 
Point of Carbon Dioxide under Reduced Gravity. 
N94-15164/4/GAR 415,560 


Temperature Propagation in Near-Critical Fluids Prior to 
and . 


Separation 
N94-15165/1/GAR 415,561 
Pressures of Supercritical Salt Solutions. 
N94-15166/9/GAR 415,562 
Unidirectional Solidification of Liquid-Crystal a. 
N94-15167/7/GAR 415,563 
Partial Melting Experiment of Y-Ba-Cu Oxide 
N94-15168/5/GAR 415,358 


Liquid Phase serpent of bo oe res under Mi- 


crogravity. Effect of 
N94-15171/9/GAR 413,979 


Heat Storage Module 
N94-15172/7/GAR 415,566 


Evaporation from a Meniscus within a Capillary Tube in 


Microgravity 
N94-15654/4/GAR 415,207 


Mechanisms of Combustion Limits in Premixed Gas 

Flames at Micr: vity 

N94-15713/8/GAR 415,567 

Explosive Boiling at Very Low Heat Fluxes: A Microgra- 
Phenomenon 


vity 
N94-15817/7/GAR 415,570 


Feasibility Study of a Microgravity Enhancement System 

for Space Station Freedom. 

N94-15864/9/GAR 415,617 
MICROMECHANICAL MODEL 

Micromechanical investigation of Softening of Concrete 

Loaded in ession. 

PB94-126315/ 413,496 
MICROMECHANICS 

Hierarchical Nonlinear Behavior of Hot Composite Struc- 


tures. 
N94-14041/5/GAR 414,471 
Probabilistic Micromechanics for High-Temperature Com- 


posites. 
N94-14408/6/GAR 414,475 


Elastic-Plastic Finite Element Analyses of an Unidirec- 
tional, 9 Voi Percent Tungsten Fiber Reinforced Copper 
Matrix Composite 

N94-14719/6/GAR 


Thermoelastic Response of Metal Matrix 
Large-Diameter Fibers Subjected to Thermal 
N94-14823/6/GAR 


414,482 


les with 
radients. 
414,487 


inelastic Deformation of Metal Matrix Composites. 
N94-15106/5/GAR 


MICROMETEOROIDS 
interactions between Spacecraft and Their Environments. 
N94-13917/7/GAR 415,680 


MICROPOROUS FILTERS 
Microporous Filters. (Latest citations from the U.S. Patent 


Bibliographic File with Exemplary Claims) 
PB94-860228/GAR 


MICROPROCESSORS 
Mongoose ASIC Microcontroller Programming Guide 
N94-13871/6/GAR ¥ 415,706 


Test Report for Single Event Effects of the 80386DX Mi- 
croprocessor 

N94-13943/3/GAR 413,890 
Adaptive Signal Processing Testbed: VME-Based DSP 
Board Market Survey. 

N94-14015/9/GAR 413,569 


MICROSCOPES 
Center of Excellence: Microlaser microscope. Annual 


Bessosoees/Gan 
MICROSCOPY 


Adhesion, Friction, Rupture: Approches Recentes a |'E- 
chelle du Nanometre (Adhesion, Friction, and Rupture: 
Nanometric ). 


Recent 
PB94-119682/GAR 


414,488 


413,451 


414,742 


414,427 


Proceedings of the Euroseminar on Microscopy Applied 
to Building Materials (4th). os 
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PB94-119807/GAR 413,397 


Near-Field Microscopy. (Latest citations from the INSPEC 


Database). 
PB94-860996/GAR 


MICROSTRIP ANTENNAS 
—— of Microstrip Patch Antennas with Nonzero Sur- 


414,355 


Resistance. 
Noe. 13916/9/GAR 413,814 
Resonant Frequencies of Irregularly Shaped Microstrip 
Antennas U: Method of Moments. 
N94-15767/4/GAR 413,637 
MICROSTRIP DEVICES 
Imaging Microstrip Proportional Counter: Features of a 


Practical 
N94-15030/7 GAR 413,219 


MICROSTRUCTURE 
Use of Backscattered Electron | Mode to Assess 
the Effect of Fine on Oprdapmart of Super- 
plastic Microstructure in Al-Mg Alloys. 
AD-A272 426/8/GAR 414,539 


Microstructural Evolution of NARioy-Z at Elevated Tem- 


peratures. 
N94-13715/5/GAR 414,544 


Microstructural Response of Near gamma-TiAl+ W to 
Heat Treatment. 
N94-13840/1/GAR 414,551 


influence of a Suto Euock Environment on the Dendritic 


a Se ectional Solidification of Hypoeu- 
tectic Ai-Si A\ 
N94-13891/4/ R 414,552 


Processing and Testing of High Toughness Silicon Nitride 
Ceramics. 
N94-14543/0/GAR 414,444 
Origines Microstructurales et Modelisation de !’Amor 
des Fissures Inter, — ¢ d'UN Alliage Al-Li-Cu- 
(Zr) (Micr ind Modeling of intergranular 
Crack Initiation in an AlLi-Cu-Mg-(2F) Alloy). 
N94-14814/5/GAR 414,556 
Caracterisation de la Plasticite Cyclique de |’Aluminium 
Polycristallin dans le Domaine 90-300K: Utilisation de la 
Technique de Couplage Onde Ultrasonore-Contrainte 
Basse Frequence (Characterization of the Cyclic Plastici- 
ty of Polycrystalline Aluminum in the 90-300K Domain: 
Use of the Ultrasonic Wave Coupling Technique - Low 
Frequency Restraint). 
N94-14930/9/GAR 414,558 
MICROWAVE ABSORPTION 
H2s Data Reduction. 
N94-14743/6/GAR 
MICROWAVE CIRCUITS 
Bruit de Fond dans les Transistors a Effet de Champ et 
Bipolaires pour Micro-Ondes (Electrical Noise in Micro- 
wave Fieid Effect and Bipolar Transistors). 
N94-14717/0/GAR 413,894 
MICROWAVE EMISSION 
Comparative Study of X ray and Microwave Emissions 
during Solar Flares. 
N94-14577/8/GAR 413,212 
MICROWAVE FREQUENCIES 
Recent Scientific Advances in the Use of Radar in Scien- 
tific Hydr ’ 
N94-15895/3/GAR 414,853 
MICROWAVE IMAGERY 
Summary of Microwave Remote Sensing Investigations 
Planned for BOREAS. - 
N94-15914/2/GAR 414,799 
MICROWAVE RADIATION 
Critical operating poeatee for microwave solidification 
of hydroxide 
DE93018800/GA 414,217 
MICROWAVE RADIOMETERS 
Phase Ali for the Electronically Scanned Thinned 
Array Radiometer (ESTAR) Instrument. 
N94-13878/1/GAR 
Future TRMM Follow-on Mission. 
N94-14228/8/GAR 413,283 
Radiometric Observations of Atmospheric Attenuation at 
20.6 and 31.65 GHz: The Wave Propagation Laboratory 
Data Base. 
N94-14660/2/GAR 
MICROWAVE SCATTERING 
Scattering of Reflectometer Signals from Rippled Sur- 


faces. 
N94-13802/1/GAR 415,306 


MICROWAVE SENSORS 
ERS-1 System. 
N94-14353/4/GAR 

MICROWAVE SOUNDING 
Wasserdampf, Gesamtwasser und Niederschiagsrate Aus 
Daten Passiver Mikrowelienradiometer ueber Dem Ozean 
(Water-Vapour, Total Water and Rainrate from Passive 
Microwave Satellite Data over Ocean). 
N94-14189/2/GAR 413,309 

ee SPECTRA 

Saw, and Microwave Spectral Line 


Now! Catalogo, Rowen Sa/R/GAR 415,504 


MICROWAVE TRANSMISSION 
Microwave Coupling into a Slotted Cavity. 


413,872 


415,707 


413,648 


415,548 


PB94-123742/GAR 413,914 


MICROWAVE TUBES 
HPM-Tubes: Literature Survey Comprising 1992. 
PB94-123643/GAR 


MICROWIGGLERS 
Measurement and correction of magnetic fields in pulsed 
slotted-tube micr 
DE93040100/GAR 


MIDDLE ATMOSPHERE 
Rocket-Borne Lidar for Studies of the Middle Atmos- 


phere. 
N94-13949/0/GAR 413,301 


Chemistry and Transport in a Muiti-Dimensional Model. 
N94-13969/8/GAR 413,308 


MIE SCATTERING 
the Gap between the Rayleigh and Thomson 
Limits for Various Convex Bodies. 
N94-14204/9/GAR 415,254 


MILITARY AIRCRAFT 
Comparison of RCS Prediction Techniques, Computa- 
tions and Measurements. 
PB94-125515/GAR 413,812 


MILITARY CAPABILITIES 
Establishment of a Permanent Joint Task Force Head- 
quarters: An Analysis of Sourcing a Command and Con- 
trol Structure Capable of Executing Forced Entry Contin- 


gency Operations. 
D-A272 885/5/GAR 414,766 


MILITARY EQUIPMENT 
Data Link Development for the Archytas Vertical Takeoff 
and Landing Transitional Flight Unmanned Aerial Vehicle. 
AD-A272 499/5/GAR 413,556 


Coordination of software-development activities among 
sites that are eo separated. 
DE93019201/ 414,753 


Minefield reconnaissance and detector system. 
PAT-APPL-7-746 535/GAR 


MILITARY FACILITIES 
Preliminary assessment report for Grubbs/Kyle Training 
Center, Smyrna/Rutherford County Regional Airport, in- 
Stallation — Smyrna, Tennessee. installation Resto- 
ration Pri 
E93019474/GAR 414,221 


Preliminary assessment report for Army Aviation Support 
Facility No. 3, Installation 13307, Hunter Army Airfield, 
Savannah, Georgia. Installation Restoration Program. 

DE93019475/GAR 414,313 


Preliminary assessment report for Fort William Henry 
Harrison, Montana Army National Guard, Helena, Mon- 
tana. Installation Restoration Program. 

DE93019493/GAR 414,754 
Preliminary assessment report for Oiney Military Reserva- 
tion, Installation 24175, Olney, Maryland. Installation Res- 
toration Program. 
DE93019819/GAR 414,315 
Geophysical study of the Building 103 Dump, Aberdeen 
Proving Ground 
DE93019857/GAR 414,230 
Patrick Air Force Base integrated resource assessment. 
Volume 2, Baseline detail. 
DE93040348/GAR 


MILITARY FACILTIES 
ROOFER: Membrane and Flashing Condition Indexes for 
Single-Ply Membrane Roofs--inspection and Distress 


413,831 


415,488 


415,082 


413,938 


Manual. 
AD-A272 573/7/GAR 


MILITARY FORCES (FOREIGN) 
Brazil's National Defense Strategy: Prospects for the 
Twenty-First Century. 
AD-A272 429/2/GAR 414,916 


National Unification and Transition in the German Armed 


413,395 


Forces. 
AD-A272 531/5/GAR 414,784 
Calha Norte: Explaining Brazilian Army Presence in the 


Amazon. 
AD-A272 771/7/GAR 414,765 


MILITARY HELICOPTERS 
Analysis of Helicopter Attrition Using a Low Level 
Combat Simulation. 
N94-13839/3/GAR 414,747 
HELSCAM V2.0: Development and Application Guide. 
N94-13867/4/GAR 414,748 
MILITARY HISTORY 
National Unification and Transition in the German Armed 


Forces. 
AD-A272 531/5/GAR 414,784 


MILITARY INTELLIGENCE 
Selected Estimates on the Soviet Union, 1950-1959. 
PB93-928112/GAR 413,371 
> och ry foer Underraettelsebearbetn- 
Beslutsstoed. 


ing och 
Analyse and Data Fusion for Ie 


Decision Support. Research Plan 199: 
PB94-123569/GAR 


MILITARY OPERATIONS 
Peacetime Military Engagement: A Framework for Policy 


}-2000). 





AD-A272 699/0/GAR 


MILITARY PLANNING 
Produktstrategi Telekommunikation 
Telecommunication). 
PB94-123544/GAR 


MILITARY PROCUREMENT 
F-14 Contract: A Case Study in Major Weapon Systems 
Acquisition and Program Management. 

AD-A272 669/3/GAR 414,752 

MILITARY STRATEGY 
Brazil's National Defense Strategy: Prospects for the 
Twenty-First Century. 
AD-A272 429/2/GAR 


MILITARY TECHNOLOGY 
Toekomstverwachtingen Militaire Luchtvaart (Expecta- 
tions for the Future of Military Aviation). 
N94-15128/9/GAR 414,749 


STAR 21: Strategic Technologies for the Army of the 
Twenty-First Century. 
PB94-118296/GAR 414,757 


MILITARY TRAINING 
Evaluation of Chioropentafluorobenzene as an Intake Si- 
mulant for Chemical Defense Training. 
AD-A272 616/4/GAR 414,750 


Modeling and Simulation of Fleet Air Defense Systems 
Using EADSIM. 
AD-A272 934/1/GAR 414,746 
System foer Insamling, Lagring och Analys av Data fran 
Foerbandsoevningar (System for Collection, Storing, and 
Analysis of Data from Military Unit Training). 
PB94-123601/GAR 


MILITRY RESEARCH 
History of the Defence Research Establishment, Ottawa. 
N94-14060/5/GAR 414,755 


MILL TAILINGS 
Remedial action and site design for stabilization of the in- 
active uranium mill tailings sites at Slick Rock, Colorado. 
Attachment 2, Geology report. 
DE93041031/GAR 414,815 


Remedial action and site design for stabilization of the in- 
active uranium mill tailings sites at Slick Rock, Colorado. 
Attachment 3, Groundwater hydrology report. 

DE93041032/GAR 414,203 


Remedial action plan and site design for stabilization of 
the inactive uranium mill tailings sites at Slick Rock, Colo- 
rado. Appendix A to Attachment 3, Tables. 

DE93041033/GAR 414,278 


Remedial action plan and site design for stabilization of 
the inactive uranium mill tailings sites at Slick Rock, Colo- 


rado. Appendix B to Attachment 3, Lithologic logs. 
DE93041034/GAR 414,204 


Remedial action plan and site design for stabilization of 
the inactive uranium mill tailings sites at Slick Rock, Colo- 
rado. Appendix C to Attachment 3, Calculations. 
DE93041035/GAR 414,205 
Remedial! action and site design for stabilization of the in- 
active uranium mill tailings sites at Slick Rock, Colorado. 
Attachment 4, Water resources protection strategy. 
DE93041036/GAR 414,206 

MILLIMETER WAVES 
Submillimeter, Millimeter, and Microwave Spectral Line 
Catalogue, Revision 3. 
N94-13813/8/GAR 

MILLING 
Selective Formation of Porous Silicon. 
PAT-APPL-8-073 019/GAR 

MIMD (COMPUTERS) 
MIMD massively parallel methods for engineering and 
science problems. 
DE93019409/GAR 413,770 
Contribution a la Resolution de Problemes d’Optimisation 
dans les Graphes Par des Algorithmes Paralleles (Solu- 
tion of a Class of Graph Problems by Parallel Algo- 
rithms). 
N94-14712/1/GAR 413,708 


MIMO (CONTROL SYSTEMS) 
Control System Design for Flexible Structures Using Data 


415,732 


414,763 


(Product Strategy 
414,760 


414,916 


414,772 


415,504 


414,584 


Models. 
N94-14646/1/GAR 


MINE DETECTORS 
Minefield reconnaissance and detector system. 
PAT-APPL-7-746 535/GAR 


MINE WASTES 
Summary and Technical Review of Supporting Literature 
for the 1985 Report to Congress on Wastes from the Ex- 
traction and Beneficiation of Metallic Ores, Phosphate 
Rock, Asbestos, Overburden from Uranium Mining, and 
Oil Shale. 
PB94-113404/GAR 414,248 


MINERAL ECONOMICS 
Minerals Yearbook, 1992: Iron and Steel. 
PB94-120649/GAR 
MINERALIZATION 
Regional Structural Model for Gold Mineralization in the 
Southern Part of the Archean Superior Province, United 
er M). Contributions to Precambrian Geolo- 


R 
Basar 160 16035/GAR 


415,082 


414,870 


414,866 
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MINES (ORDNANCE) 
a ome buried mine detection using a statisti- 


approach. 
Begs041279/6 R 415,081 


Minefield reconnaissance and detector system. 
PAT-APPL-7-746 535/GAR 
MINING 
Summary of Data Presented in the Background Docu- 
ment for Effluent Limitations Guidelines and Standards, 
Ore Mining and Dressing Point Source Category. 
PB94-113388/GAR 
MINING INDUSTRY 
Summary of Data Presented in the Background Docu- 
ment for Effluent Limitations Guidelines and Standards, 
Mineral Mining and Processing Point Source Category. 
PB94-113396/GAR 414,286 
MINNESOTA 
Ground Water Indicator Pilot Study in the State of Minne- 


sota. 
PB94-121183/GAR 414,300 


MIRRORS 
Mirror Velocity Sampling Errors in a Michelson interfer- 


ometer. 
AD-A273 105/7/GAR 415,232 


Fabrication 
N94-14834/3/GAR 
MISSION PLANNING 
Heisei 4 Nendo Chikyuu Kansoku Senta Seika Houkok 
Usho (Earth Observation Center Annual Report on Re- 
search and Development, Fiscal Year 1992). 
N94-14091/0/GAR 414,918 
ADEOS Purojekuto Ni Tsuite (ADEOS Project). 
N94-14094/4/GAR 415,711 
Ajia Taiheiyou Kokusai Uchuunen Kaigi (Asia-Pacific ISY 
Conference, Volume 1). 
N94-14098/5/GAR 415,540 
European Space for Exclusively Peaceful Purposes. 
N94-14137/1/GAR 415,542 
TRMM System Overview and Status in the United States. 
N94-14221/3/GAR 413,277 
Trmm Project in Japan: Overview and Status. 
N94-14222/1/GAR 
Future TRMM Follow-on Mission. 
N94-14228/8/GAR 413,283 
Space Transportation Systems within ESA Programmes: 
Current Status and Perspectives. 
NS4-14275/9/GAR 


Mission Scenario of HOPE 
N94-14279/1/GAR 415,547 


Tsuki Shuukai Kansoku Eisei No Shisutemu Kentou (Pre- 
Phase a Study Report of Lunar Polar Orbiter). 
N94-15000/0/GAR 415,552 


AIRSAR 12. American Deployment: Operation Plan, 


Version 3 
NO4-15919/1/GAR 415,825 


MISSISSIPPI RIVER BASIN 
Hazardous materials in aquatic environments of the Mis- 
sissippi River basin. Quarterly project status report, April 
1, 1993--June 30, 1993. 
DE93019347/GAR 414,270 
MIXING LAYERS (FLUIDS) 
Modelisation et Simulation des Phenomenes de Trans- 
port et Combustion dans Une Couche de Melange Super- 
sonique (Modeling and Simulation of Transport and Com- 
cestion ition Phenomena in a Supersonic Mixing meee 
N94-14194/2/GAR 


413,514 
Linear instability of Curved Free Shear Layers. 
N94-14729/5/GAR 415,173 
Study of the _ Scale Motions of incompressible Time- 
Developing Mixing Layers. 
N94- 14751 /9/GAR 415,182 


Behavior of Streamwise Rib Vortices in a Three-Dimen- 


sional Mixing Layer. 
N94-14754/3/GAR 415,185 


Direct Simulation of Polymer Drag Reduction in Free 

Shear Flows and Vortex Dipoles. 

N94-14755/0/GAR 415,186 

Investigation of the Dilatational Dissipation in Compressi- 
low. 


ble tren Shear Fi 
N94-14758/4/GAR 415,188 


cate Eddy Simulation and Direct Numerical Simulation 
Speed Turbulent Reacting Flows. 
Noss teary 5/GAR 415,200 


Parametric Resonant Triad Interactions in a Free Shear 


Layer. 
N94-15751/8/GAR 415,208 
MIXTURES 


Thermodynamic Properties of yo aes Mixtures of 

Nitr and Water from 440 to 1 K, Up to 100 MPa 

and 0.8 Mole Fraction N2. 

PB94-118494/GAR 415,524 
MOBILE COMMUNICATION SYSTEMS 

Trellis ing with Continuous Phase Modulation (CPM) 

for Satellite- Land-Mobile Communications. 

N94-13909/4/GAR 413,620 

Meee beers! Current and Future Activities. 

N94 5/2/GAR 


415,082 


414,285 


415,260 


413,278 


415,545 


413,584 


MOLECULAR RELAXATION 


Propagation Issues for Emerging Mobile and Portable 
Communications: A Systems Perspective. 

N94-1 4667/7/GAR 413,592 
Pr ition Considerations in the American Mobile Sat- 
ellite System a 

N94-14668/5/GA\ 413,593 


Tree Attenuation at 20 GHz: Foliage Effects. 
N94-14672/7/GAR 

MOBILE COMMUNICATIONS 
Radio Communication oes (Latest citations from the 


U.S. Patent —-- with Exemplary Claims). 
PB94-860798/GA\ 


413,618 
MOBILE HOMES 


Affordability and other factors affecting the purchase of 
pom eee be manufactured homes. 
DE93019110/GAR 413,983 


Road map for success: How northwest manufactured 

housing conservation efforts revolutionized an industry. 

DE93019111/GAR 414,063 
MODAL RESPONSE 

Component Modes Projection and A: 

duction Methodology for Articulated, Multi- 

Structures. 

N94-14622/2/GAR 

Simplistic Look at Limit Stresses from Random Loading. 

N94-15710/4/GAR 415, 
MODE ENRICHMENT TECHNIQUE 

Computation of Stress Intensity Factors by the Mode En- 

richment Technique with Applications to Geometrically 

Nonlinear Problems. 

PB94-126513/GAR 415,399 
MODEL TESTS 

Review of Sting Support Interference and Some Related 

issues for the Marine Dynamic Test Facility ena? ° 

PB94-120151/GAR 5,054 
MODELS 

Numerical Modeling of a Propagating Crack. 

AD-A272 604/0/GAR 


Normal Modes of Vibration of the PHALANX Gun. 

AD-A272 606/5/GAR 415,091 
MODULATORS 

Computational model of a magnetic modulator for copper 


lasers. 
DE93019603/GAR 


MODULES 
On-Line My yy of Program Modules Using AdaPT. 
N94-14472/2/GAR 413,705 


SAR Sensor Electronics: T/R Modules. 
N94-15911/8/GAR 

MODULUS OF ELASTICITY 
Tensile Behaviour of Polyethylene and Poly(P-Xylylene) 


Fibres. 
PB94-119161/GAR 414,520 


MOESSBAUER SPECTROMETERS 
Mossbauer spectroscopy with synchrotron radiation. 
DE93019753/GAR 415,476 
MOLDING MATERIALS 
Measurement and Modelling of Bolted Joint Stress Re- 
laxation in Plastics. 
PB94-124849/GAR 
MOLDING TECHNIQUES 
Resin Transfer Molding . (Latest citations from Materials 
Business File). 
414,505 


PB94-858362/GAR 
Resin Transfer Molding . (Latest citations from Engi- 
414,506 


neered Materials Abstracts). 
citations from the Ei 


413,597 


Model Re- 
lexible Body 


415,729 


415,369 


415,241 


413,810 


414,575 


PB94-859378/GAR 


Thermoset Molding. (Latest 
Compendex*Plus database). 
PB94-860988/GAR 


MOLDS 
Remelting of Fe-C-Si-Alloy in a Ceramic Mold Skin. 
N94-15169/3/GAR 415,564 
MOLECULAR BIOLOGY 
Mikrobiologisk Forskning vid ett Antal Forskningsinstitut i 
Det Forna Sovjetunionen: En Sammanfattning av Littera- 
turdata (Microbiology Research at Some Research Insti- 
tutes in the Former Soviet Union: A Survey of Scientific 
Publications). 
PB94-123320/GAR 414,341 


MOLECULAR COLLISIONS 
Studies of Astrophysical Interest. 
413,193 


414,400 


Theoretical Molecular 
N94-13781/7/GAR 
MOLECULAR EXCITATION 


Theoretical Molecular Studies of Astrophysical Interest. 
N94-13781/7/GAR 413,193 


in Comets. 


Molecular Processes 

N94-15188/3/GAR 
MOLECULAR GASES 

Study of Multi-Dimensional Radiative Energy Transfer in 

Molecular Gases. 

N94-15752/6/GAR 415,521 
MOLECULAR RELAXATION 

Vibrational Relaxation in Hypersonic Flow Fields. 

N94-14733/7/GAR 


March 1, 1994 


413,236 


" 415,176 


KW-81 





MOLECULAR SIEVES 
Molecular Sieves: Utilization in Selective Gas Sorption. 
(Latest citations from the Energy Science and Technolo- 


Rees 
94-860087/GAR 413,450 


MOLECULAR THEORY 
Molecular Dynamics of Simulation of the Nucleation, 
Growth, inhibition and Control of Gas Hydrates. Annual 
Report, March 1992-June 1993. 
PB94-121225/GAR 414,028 


MOLTEN ELECTROLYTE BATTERIES 
Thermal Batteries. (Latest citations from the NTIS Biblio- 


prapnic Database). 
194-860723/GAR 413,919 


MOLTEN METAL-WATER REACTIONS 
Review of vapor explosion information pertinent to the 
SRS reactors. 
DE93019478/GAR 414,976 
MOLTEN SALTS 


Ultrasound Absorption 
N94-15161/0/GAR 


Low-aluminum-content 
DE93017862/GAR 
MOLYBDENUM OXIDES 
Quartz Crystal Microbalance Study of Lithium Insertion 
and Removal into Evaporated Films MO(Y) (M = Mo, 


Fe, and V). 
N94-14203/1/GAR 413,469 

MOLYBDENUM 
‘ocesses for the recov- 


ony of sullur from sco gases. Pert | 
ery of sulfur from acid gases. Development of a 
temperature process fr removal of Hieub 2) from 
-- thermodynamic and k 


in Molten Salts. 
415,558 


414,522 


Spas pemeie 
rections to improved direct commas 
report, April 1, 1993--June 30, 1993. 
DE sTBIGAR 
re Ga oF eas oe C8 on 
Siliradegae Wideied eben capa thaw ae 


1 
063040616/GAR 413,463 


eeese Otten Simulation in SELMON: An Overview of 
N94-13784/1/GAR 413,684 


Studies. Executive 
PB94-116688/GAR 


MONOMERS 
Containing Meta-Biphenylenedioxy Moieties 
yt Theretrom. 
413,477 


PAT-APPL-8-062 861/GAR 


MONOTECTIC ALLOYS 
Study on Solidification of Iimmisible Alloys (M-10). 
N94-13742/9/GAR 414,547 


ee meen aatng Ceara Geaee 


tion of 
NO4- 94.14480/5/GAR 414,476 


Turkish National Frequency Monitoring System Feasibility 
Summary. 


413,629 


Separation Behaviour of Monotectic Alloys. 
N94-15170/1/GAR 


MONTE CARLO METHOD 
ae Soe wd Vet le Gaaitonben 
er 


at Esane. 
with 


415,565 


ocess). 
N94-14703/0/GAR 414,615 
Particle Kinetic Simulation of High Altitude Hypervelocity 


Flight. 
N94-15678/3/GAR 415,677 
Study of Muilti-Dimensional Radiative Energy Transfer in 
Molecular Gases. 


N94-15752/6/GAR 415,521 
\ of Radiative interaction in Laminar Flows 
Using Carlo Simulation. 

N94-15795/5/GAR 415,522 


Monte Carlo Simulations of Confined Polymer 
PB94-119625/GAR 

MOON 
Extrapolation of Space Weathering Processes to Other 
Small Solar Bodies. 
N94-14300/5/GAR 413,175 


Country 
PB94-120474/ 


Morocco Business Guide, 1993. 
PB94-120532/GAR 


MORPHOLOGY 
Formation of Deoxidization Products 
Addition of Al, Si, and/or Mn (M-5). 
N94-13737/9/GAR 


MOTION PERCEPTION 
Comparative 
Cosmic Space (L-4). 


KW-82 VOL. 94, No. 5 


413,479 


Plan for Morocco, FY 1994. 
413,427 


413,433 


in iron ingot by the 
414,525 


of Visual Stability in Earth and 


KEYWORD INDEX 


N94-13761/9/GAR 414,709 


MOTION SICKNESS 
Autogenic Feedback Training Experiment: A Preventative 
N94-13774/2/GAR 414,713 
Autogenic-Feedback Training (AFT) as a Preventive 
Method for Space Motion Sickness: background and Ex- 
perimental Design. 
wee 1 ees7/ 1/GAR 414,720 


Ri of Autonomic Responses and Malaise Across 
Multiple Sickness Stimulation Tests. 
N94-15711/2/GAR 414,721 


MOTION SIMULATION 
Computational Control Workstation: Users’ Perspectives. 
N94-14648/7/GAR 413,654 


MOTOR ACTIVITY 

Control in Space Research on Perceptuai-Motor 
Functions under Zero Gravity Conditions (L-10). 
Ng94- 13767/6/GAR 414,710 


MOTOR VEHICLE ENGINES 
Natural Gas a i Hybrid Vehicles. Final 
1992-July 1993. 


Report, October 

PB94-117108/GAR 415,849 
ap ising BMW Fi at ne ae se Engines (Opti- 
mierung BMW-Vierzylinder-Zweiventiimotoren)--Trans- 


lation. 
PB94-125101/GAR 413,542 


MOTOR VEHICLES 
Evaluation of aftermarket LPG conversion kits in light- 


bebaorooss/Can PO 415,845 


Unscreened Low Tension Cabels Scrape Abrasion Test- 


P894-123767/GAR 414,431 


me 
onnarock Formation Two cate Poterovoe 


Glacogerc Konnarock Formation. Two Late Proterozoic 
in Southwestern Virginia. 
PBgs-116209/GAR 414,847 
anda 
DE93019158/GAR 
MULTICHANNEL COMMUNICATION 
Call Sign intelligibility Improvement Using a Spatial Audi- 
tory Di : 
N94-15549/6/GAR 413,646 


interference Analysis of Multichannel Transmission Lines: 
A System's Analysis. 

PB94-126505/GAR 413,611 

MULTIGRID METHODS 

Development of a General Purpose Multigrid Accelerated 
Navier-Stokes Solver. 

N94-14613/1/GAR 415,168 
Development of an Explicit Multiblock/Multigrid Flow 
Solver for Viscous Flows in Complex Geometries. 

nes 14728/7/GAR 415,172 


arallel Adaptive Mesh Refinement Algorithm. 
Noe 15724/5/GAR 413,719 


Robustness of a Multiple Semi-Coarsened Grid Method. 
PB94-125308/GAR 414,599 


MULTIMEDIA 
idth Characteristics of Multimedia Data Traffic on a 
Local Area Network. 
N94-15648/6/GAR 415,817 
MULTIPATH TRANSMISSION 
MUSIC and Maximum Likelihood Using a Refined Propa- 
ao ios Performance Comparison for Radar Low- 
f . 
N94-13832/8/GAR 413,807 


nonlinear absorption of ECH waves in 
with theory. 
415,292 


Portable Multipath 
N94-13843/5/GAR 413,564 


proximation)). 
N94-15155/2/GAR 
MULTIPLE BEAM INTERVAL SCANNERS 
initial Study of Using the 34-M Antenna for Lunar Mission 
N94-14396/3/GAR 415,641 
MULTIPLE WAVELENGTH 
Dual-Beam Multiple Wi Light Transmittance 
Measurement For particle "daing in Rocket Motor 
AD-A272 491/2/GAR 


413,553 
MULTIPLEXING 
Advanced Performance CdHgTe Multiplexed Arrays. 
N94-15051/3/GAR 413,843 


MULTIPORT RISERS 
enee Model Study for Boston Outfall. 2. Environmen- 
tal Performance. 
PB94-113669/GAR 413,484 


MULTIPROCESSING (COMPUTERS) 
Simulator for Heterogeneous Dataflow Architectures. 


415,320 


N94-13797/3/GAR 413,772 


Performance Prediction Model for a Fault-Tolerant Com- 
puter during Recovery and Restoration. 
N94-14136/3/GAR 413,652 


Nonrecursive Formulations of Multibody Dynamics and 
Concurrent Multiprocessing. 

N94-14632/1/GAR 415,384 
Contribution a la Resolution de Problemes d’Optimisation 
dans les Graphes Par des Algorithmes Paralieles (Solu- 
tion of a Class of Graph Problems by Parallel Algo- 


rithms). 
N94-14712/1/GAR 413,708 


MULTISENSOR APPLICATIONS 
Multi-Sensor Data Fusion and the Use of Artificial inteili- 


B94-126216/GAR 413,789 


MULTIVARIABLE CONTROL 
Tecnicas de Controle Auto-Sintonizado Para Sistemas 
Multivariaveis (Self-Tuning Control Techniques for Multi- 
variable Systems). 
N94-14084/5/GAR 414,921 
MUNICIPAL WASTES 
— ur avfall. Optimerad meta mansaettning 


styrd emp A from waste. 
ization of biogas recovery by controlled deposition 


of soli: waste). 
DE94702210/GAR 414,242 


Report of the National Technical Forum on Source Re- 
duction of Heavy Metals in Municipal Solid Waste. 
PB94-116878/GAR 414,252 


MUON CATALYZED FUSION 
Cold Nuclear Fusion and Muon-Catalyzed Fusion. (Latest 
citations from the INSPEC Database). 
PB94-860103/GAR 415,530 


MUONS 
Anomalous magnetic moment of the muon. Appendix B. 
DE93018932/GAR 415,430 


MUSCLES 
Magnetic Resonance Imaging after Exposure to Micro- 


gravity 
94-13771/8/GAR 414,711 


MUSCULOSKELETAL SYSTEM 
Renal Function Alterations during Skeletal Muscle Disuse 
in Simulated Microgravity. 
N94-13824/5/GA' 
MUSEUMS 
Comprehensive Development Plan: Research Center and 
Museum for Institute for the Study of American Cultures 
(ISAC), Columbus, Georgia. 
PB94-117769/GAR 413,331 


MUSHROOMS 
Shiitake Mushrooms. Volume 1. Growing a Grassroots In- 
dustry. Volume 2. Market Overview of an Emerging Agri- 
cultural Industry 
PB94- 117728/GAR 


MUSSELS 
Definitive evaluation of Wheeler Reservoir sedments tox- 
7 9 juvenile freshwater mussels (Andodonta imbe- 
cillis Say) 
DE93040414/GAR 
MUTAL INDUCTANCE 
Gegeninduktivataet Zwischen Teilweise Bewickeltem 
Ringkern und Einer Doppelieitung (Mutual inductance be- 
tween Partially Wound Tori and a Bifilar Conductor) 
N94-13998/7/GAR 415,505 
MUTATIONS 
Genetic Effects of Hze and Cosmic Radiation (L- % 
N94-13766/8/GAR 414,700 
MYLAR 
Outgassing rate of Reemay Spunbonded Polyester and 
DuPont Double Aiuminized Mylar. 
DE93040015/GAR 414,568 
NAPHTHALENE 
Thermodynamic properties to 700 K of naphthalene and 
2,7-di thalene. 


DE93000160/GAR 413,980 


NASA PROGRAMS 
Eighth Annual NASA/Contractors Conference and 1991 
National S' m on Quality and Productivity: Extend- 
the Boundaries of Tota! Quality t. 
N94-14321/1/GAR 413,038 
NASA Trend Anal 
N94-15782/3/GA 415,569 


NAS Technical Summaries: Numerical +: re Sim- 
ulation Program, March 1991 - February 199 
N94-15798/9/GAR 415,210 
NASA/DOD Aerospace Knowledge Diffusion 
Project. Paper 34: Technical Communications Practices 
and the Use of Information Technologies as Reported by 
Dutch and US Aerospace Engineers. 
N94-15839/1/GAR 415,819 
NASA SPACE PROGRAMS 
Research and T: Highlights, 1992. 
N94-13962/3/GAR 
— AEROSPACE LABORATORY NLR 


lormaticabeleid Ten Aanzien van Elektronische Tech- 
aoe De NLR indrestruchor voor CAE van Elektronica 


414,714 


413,150 


414,275 


is Procedures. 


413,143 





(Electronics Technology Policy of the NLR Informatics Di- 

vision. The NLR Electronics CAE Infrastructure). 

PB94-125440/GAR 414,375 
NATIONAL AEROSPACE PLANE PROGRAM 

Trajectory Optimization for the National Aerospace Plane. 

N94-14104/1/GAR 415,668 
NATIONAL DEFENSE 

Brazil's National Defense Strategy: Prospects for the 

Twenty-First Century. 

AD-A272 429/2/GAR 414,916 


National Unification and Transition in the German Armed 


Forces. 
AD-A272 531/5/GAR 414,784 


Vad Goer Svenska Folket om det Blir Krig: En Enkaetun- 
dersoekning (What Will the Population in Sweden Do if 
Sweden Is Attacked: A Survey). 

PB94-123338/GAR 414,759 
NATIONAL INSTITUTE OF STANDARDS AND 
TECHNOLOGY 

NIST EXPRESS Toolkit: Introduction and Overview. Na- 

tional PDES Testbed Report Series. 

PB94-120664/GAR 414,381 

NIST Serial Holdir 

PB94-120847/GA\ 
NATIONAL INTERESTS 

United States, the United Nations, and the Legitimation 

of the Use of Force. 

AD-A272 430/0/GAR 413,344 
NATIONAL LAUNCH VEHICLE PROGRAM 

Aerodynamic Flight Control to Increase Payload Capabil- 

ity of Future Launch Vehicles. 

N94-15532/2/GAR 415,691 
NATIONAL PARK SERVICE 

Forest Health Monitoring 1992 Activities Plan. 

PB94-114717/GAR 
NATIONAL PARKS 

Multisensor Remote Sensing Data and GIS Techniques 

for Monitoring Preservation Areas: A Case Study. 

N94-14131/4/GAR 414,889 

Review of the Air Quality Biological Effects Research 

Program, Saguaro National Monument, Arizona. 

PB94-116902/GAR 414,903 
NATIONAL SECURITY 

Peacetime Military Engagement: A Framework for Policy 


Criteria. 
414,763 


s, 1993. 
414,368 


414,800 


AD-A272 699/0/GAR 


Southeast Asian Perceptions of U.S. Security Policy in 
the Post-Cold War Era. 
AD-A272 772/5/GAR 413,348 


NATURAL EMISSIONS 
Tropospheric chemistry of natural hydrocarbons, alde- 
— and peroxy radicals: Their connections to sulfuric 
id production and climate effects. 
DE9s01 9525/GAR 414,103 


NATURAL GAS 
Modified Mixed Oxide Catalysts for the Selective Oxida- 
tion of Methane. Final Report, September 1, 1990-August 
31, 1993. 
PB94-116951/GAR 413,449 


Natural Gas Applications for Hybrid Vehicles. Final 
Report, October 1992-July 1993. 

PB94-117108/GAR 415,849 
Direct Gas Injection with Glow Plug Ignition. Interim 
Report (Phases 2 and 3), February 1988-October 1992. 
PB94-117116/GAR 413,541 


Stratified-Charge Glow Plug Ignition Engine Experiments. 

Topical Report. 

PB94-119880/GAR 413,943 

Technical and Economic Barriers to Innovative Gas Stor- 
. Final Report, November 1991-July 1992. 

PB94-120904/GAR 414,027 


Molecular Dynamics of Simulation of the Nucleation, 
Growth, Inhibition and Control of Gas Hydrates. Annual 

March 1992-June 1993. 
414,028 


Report, 
PB94-121225/GAR 
identification of Injected Storage Gas. Final Report, Feb- 

990. 


uary 1989-A 

PB94-121233/GAR 414,029 

Gas Dehydration by Membranes - Industrial Feasibility. 

Final Report, June 1, 1990 to August 31, 1991. 

PB94-122991/GAR 414,034 
NATURAL GAS DEPOSITS 

Strat for fundamental and exploratory R and D in 

natural gas extraction. 

DE93041311/GAR 414,862 

Analysis of selected energy security issues related to US 


crude oil and natural gas exploration, development, pro- 
— transportation and processing. Final report, Task 


bE'99041313/GAR 414,013 


Analysis of the effects of section 29 tax credits on re- 
serve and production of gas from unconvention- 
al resources. 

DE93041314/GAR 414,014 


Gas Research Institute Gas Shales Program Bibliogra- 
phy. Topical R — 1992. 
414,875 


PB94-122983/' 
Quantifying Reservoir Heterogeneity through Outcrop 


Characterization: 1. Aechiecioe, Uitwology, ond and Perme- 


KEYWORD INDEX 


ability Distribution of a Landward-Stepping Fluvial-Deltaic 
Ferron Sandstone (Cretaceous), Central Utah. 

Topical Report, November 1, 1989-November 30, 1992. 

PB94-123007/GAR 414,876 


Quantifying Reservoir Heterogeneity through Outcrop 
Characterization: 2. Architecture, Lithology, and Perme- 
ability Distribution of a Seaward-Stepping Fluvial-Deltaic 
Sequence, Ferron Sandstone (Cretaceous), Central Utah. 
Topical Report, November 1, 1989-November 30, 1992. 
PB94-123213/GAR 414,877 
NATURAL GAS ENGINES 
Direct Gas Injection with Glow Plug ignition. Interim 
Report (Phases 2 and 3), February 1988-October 1992. 
PB94-117116/GAR 413,541 


NATURAL GAS HYDRATE DEPOSITS 
Ground movements associated with gas hydrate produc- 
tion. Final report. 
DE93000297/GAR 414,087 
NATURAL GAS INDUSTRY 
Progress report on the AMT analysis. 
DE93041312/GAR 414,012 
Analysis of selected energy security issues related to US 
crude oil and natural gas exploration, development, pro- 
duction, transportation and processing. Final report, Task 


13. 
DE93041313/GAR 414,013 


Analysis of the effects of section 29 tax credits on re- 
serve i and production of gas from unconvention- 


al resour 
D£93041314/GAR 414,014 


Critical Review of Mercury Contamination Issues Rele- 
vant to Manometers at Natural Gas Industry Sites. Topi- 
cal R . February 1992-August 1993. 
PB94-114394/GAR 414,025 
GRi Copper-Based Interior Piping: Corrosion Study Re- 
sults and Modified Tubing Seminar. Held in Rosemont, !I- 
linois on June 17, 1992. 
PB94-119815/GAR 414,044 
Nominal Group Exercise on Integrated Resource Plan- 
— the Natural Gas Industry. Final Report. 
PB94-119856/GAR 414,081 
industry Subsector Analysis, Colombia: Oil and Gas 
Transport. 
PB94-120458/GAR 
GRI Energy and Economics Statistics Report. 
PB94-121241/GAR 
Basic Sulfur Recovery Research. Annual 
Report, January 31, 1991. 
PB94-122975/GAR 
NATURAL GAS LIQUIDS 
Near-Critical and Retrograde Phase Behavior of Gas 
Condensate Systems Using Equations of State. Final 
Report, July 1991-February 1992. 
PB94-119823/GAR 414,867 
NATURAL GAS WELLS 
Tight Gas Field, Reservoir, and Completion Anal 
the United States. Volume 1. Project Summary. Topical 
Report, November 1, 1991-May 31, 1992. 
PB94-122132/GAR 414,873 
Tight Gas Field, Reservoir, and Completion Analysis of 
the United States. Volume 2. Output Tables. Topical 
Report, November 1, 1991-May 31, 1992. 
PB94-122140/GAR 414,874 
NATURAL LANGUAGE INTERFACES 
Natural Language Interfaces. (Latest citations from the 
INSPEC Database). 
PB94-860293/GAR 413,742 
NATURAL OCCURRENCE 
Helium isotopic abundance variation in nature. 
DE93019050/GAR 
NATURAL RESOURCES MANAGEMENT 
Natural Resources Policy and Law: Trends and Direc- 


tions. 
IPS93-0042 414,917 


U.S. Forests in a Global Context. 
PB94-115789/GAR 414,802 
Diflubenzuron Hazards to Fish, Wildlife, and Inverte- 
brates: A Synoptic Review. 
PB94-120136/GAR 414,169 
NAVAL OPERATIONS 
Navy C3 in a Sociological Context: Why Forward Pres- 
ence Matters. 
AD-A272 605/7/GAR 414,762 
NAVAL TACTICAL DATA SYSTEM 
Fully Replicated Distributed Database System. 
AD-A272 895/4/GAR 
NAVIER-STOKES EQUATION 
CNSFV Code Development, Virtual Zone Navier-Stokes 
Computations of Oscillating Contro! Surfaces and Com- 
— Support of the Laminar Flow Supersonic Wind 


No«-14030/8/GAR 413,066 
Multigrid Solution of Internal Flows Using Unstructured 
ive Meshes. 


Solution Adaptive 
N94-14356/7/GAR 413,530 


Vertex-Based Finite-Volume Algorithm for the Navier- 
Stokes Equations. 
N94-14599/2/GAR 415,155 


414,869 


414,082 
Technical 


414,033 


is of 


414,812 


414,767 


NETHERLANDS ANTILLES AND ARUBA 


Structure of Laminar Flow in a Three-Dimensional Driven 


vity. 
N94-14601/6/GAR 415,157 


Implicit Finite Volume Nodal Point Scheme for the Solu- 
tion of Two-Dimensional Compressible Navier-Stokes 
Equations. 

N94-14603/2/GAR 415,159 
Navier-Stokes Simulation of Transonic Vortex Flow over 
a delta Wing. 

N94-14606/5/GAR 415,162 


Computation of Nonequilibrium Flows Using PNS Equa- 
tions. 
N94-14610/7/GAR 415,166 


Development of a General Purpose Multigrid Accelerated 
Navier-Stokes Solver. 
N94-14613/1/GAR 415,168 


Beitraege Zur Numerischen Loesung der Navier-Stokes- 
Gleichungen in Zwei und Drei Raumdimensionen (Contri- 
butions to Numerical Solution of Navier-Stokes Equations 
in Two and Three Dimensional Flows). 

N94-14816/0/GAR 415,194 


Proteus Two-Dimensional Navier-Stokes Computer Code, 


Version 2.0. Volume 2: User's Guide 
N94-15475/4/GAR 415,201 


Proteus Two-Dimensional Navier-Stokes aaron Code, 
Version 2.0. Volume 1: Analysis Description 
N94-15485/3/GAR 415,204 
Proteus Three-Dimensional Navier-Stokes Computer 
Code, Version 1.0. Volume 2: User's Guide. 
N94-15488/7/GAR 415,205 
Stability Analysis of Approximate Factorization Methods 
for 3D Euler and Navier-Stokes Equations. 
N94-15818/5/GAR 415,212 
Proteus Three-Dimensional Navier-Stokes Computer 
Code, Version 1.0. Volume 3: Programmer's Reference. 
N94-15865/6/GAR 415,215 
Proteus Two-Dimensional Navier-Stokes Computer Code, 
Version 2.0. Volume 3: Programmer's Reference. 
N94-15867/2/GAR 415,217 
NAVIGABLE CANAL 
Juniata and Western Divisions, Pennsylvania Main Line 


Canal. 
PB94-115979/GAR 


NAVIGATION SATELLITES 
pepe ap ter me GPS: Oeversikt Oever Funk- 
tion och tanda Samt Utvecklingstendenser i Stort 
(Satellite Navigation System GPS: A Review of Principles 
and Performance and Developments in General). 
PB94-124534/GAR 414,923 
NEAR-FIELD MICROSCOPY 
Near-Field Microscopy. (Latest citations from the INSPEC 


Database). 
PB94-860996/GAR 414,355 


NEGOTIATED CONTRACTS 
Contract Negotiation. (latest citations from the ABI/ 
Inform Database). 
PB94-858735/GAR 


NEOCLASSICAL TRANSPORT THEORY 
Neoclassical kinetic theory near an X-point: 


regime. 
£93019825/GAR 


NEODYMIUM LASERS 
Numerical Simulations of Nd:YAG Laser Amplifiers. 
N94-13970/6/GAR 415,249 


Nd:YLF Laser for Airborne/Spaceborne Laser Ranging. 
N94-15563/7/GAR 415,269 


New MTLRS Transmitting System. 
N94-15612/2/GAR 


NEOHESPERIDINE DIHYDROCHALCONE 
Neohesperidine Dihydrochaicone: Natural Sweetener. 
(Latest citations from Food Science & Technology Ab- 
stracts (FSTA)). 
PB94-861135/GAR 413,170 


NEOPLASM METASTASIS 
Quantitative Method of Measuring Cancer Cell Urokinase 
and Metastatic Potential. 
PAT-APPL-8-097 186/GAR 414,645 


NEPTUNIUM 
Neptunium(V) sorption on quartz and albite in aqueous 
suspension. Annual progress report. 

DE93040587/GAR 414,202 

NERVE AGENTS 
Detoxification of VX By Chioramine-B. 
AD-A273 006/7/GAR 


NETHERLANDS 
De Toekomst van Nederland in de Luchtvaart (Symposi- 
um on the Future of Aeronautics in the Netherlands). 
N94-15120/6/GAR 413,145 


Ontwikkelingen in Het Vliegtuigbouwkundig H Tech- 
nisch Onderwijs (Developments in the Higher Technical 
Aerospace Education). 
N94-15130/5/GAR 

NETHERLANDS ANTILLES AND ARUBA 
Industry Subsector Ai , Netherlands Antilles and 
Aruba: Key Contact List, February 1993. 
PB94-116795/GAR 


413,330 


413,040 


Plateau 


415,295 


415,659 


414,663 


413,148 


413,419 
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NETWORK ANALYSIS 
Stochastic Scheduling in in-Forest Networks. 
N94-15695/7/GAR 414,608 


Characteristics of Unkown Linear Systems Deduced from 

Measured CW . 

PB94-108487/GAI 413,823 
NETWORK CONTROL 


Communications 
Ng94- 1SO1/27GAR 


NETWORKS 
Developing Rural Health Networks Under the EACH/ 
RPCH Program: interim Report of the Evaluation of the 
Essential Access Community Hospital/Rural Primary Care 
Hospital a 
PB94-117959/GAR 414,331 
NEURAL NETS 
Satellite Imagery and Exogenous Data integration by 
Neural in Automation Land-Cover pemeey 71% 
414, 


Network 
N94-13729/6/GAR 
ation for Land-Cover 
nvironment. 
414,908 


and Control for Electric Power Systems. 
413,928 


of Data | 
Classification in a Neural 
N94-13789/0/GAR 


T aphic Methods in Flow Diagnostics. 
N94-13876/5/GAR 415,138 


Communications and Control for Electric Power Systems: 
Power Flow Classification for Static Security Assessment. 
N94-13948/2/GAR 413,929 


ne and Interpretation of Patterns in Rocket 


Engine Data. 

N94-14309/6/GAR 415,593 
Obstacle Detection by Recognizing Binary Expansion 
N94-14495/3/GAR 413,764 


Neural-Network Approach to Robotic Control. 
N94-14634/7/GAR 413,777 


Retrieval Properties of Neural Networks with Infinitely 

Many Marked Patterns. 

N94-14718/8/GAR 413,765 

Sprecherunabhaengige peg von isoliert Gespro- 

chenen Einzelwoertern Unter V: der Vektor- 

pendent Ri tay of ited NWords U af 
lecognition Isola’ ising Vector 

Quantization and Neural Networks). 

N94-14724/6/GAR 413,645 

Systems 


Neural-Network-Directed Alignment of 
Using the Laser-Beam Spatial Filter as an le 

N94-15961/3/GAR 415,277 
Unipolar Lye Based Neural Associative 
Adaptive Thr 
PAT-APPL-8-073 018/GAR 413,660 


Transiations- och Rotationsinvariant 

| (Translation and Rotation Invariant Pattern 
tion). 

PB94-123676/GAR 


Optical Neural Networks. (Latest citations from the 
INSPEC Database). 


PB94-854684/GAR 413,376 


Cellular Neural Networks. (Latest citations from the 
INSPEC Database). 
PB94-861051/GAR 413,378 


NEURAL NETWORKS 
the INN model to the MaxClique problem. 
DE 137/GAR 414,604 


NEUROPHYSIOLOGY 
Neur 
Posture and 
Weightlessness. 
N94-13759/3/GAR 
NEUROSPORA CRASSA 
— Rhythm of Conidiation in Neurospora Crassa 
-12). 
N94-13769/2/GAR 414,652 


NEUTRINO DETECTION 
Program of Correlated Observations 
instrument on GRO and the IMB Neutrino 
N94-13856/7/GAR 


NEUTRINOS 
a status report. 


Neutrino mass. 

DE93018467/GAR 
NEUTRON DETECTION 

Analysis of initial in-plant active neutron multiplicity meas- 

urements. 

0E93018475/GAR 414,937 
NEUTRON REACTIONS 

ATW neutronics: A comparison of one-, two-, and three- 

DE93018346/GAR 414,949 
+ tne SOURCES 

Preliminary report on the BNL spallation neutron source 
DES019045/GAR 415,434 


the Sandia Pulsed Reactor Ili cavity neu- 
tron spectrum for electronic parts calibration and = 
0E93019421/GAR 415,013 
NEUTRON STARS 
Astronomy and 
N94-15970/4/GAR 


KW-84 VOL. 94, No. 5 


413,767 


Study on Visuo-Vestibular Control of 
in Fish during Adaptation to 
414,738 


the EGRET 
413,194 


415,414 


413,241 


KEYWORD INDEX 


NEUTRON TRANSPORT 
TORSED method for construction of TORT boundary 
sources files. 


415,485 


Improved approximations applied to the S(sub N) even- 
parity equation. 

DE93016467/GAR 415,407 

NEW JERSEY 

From Marsh to Farm: The Landscape Transformation of 
Coastal New Jersey. 

PB94-115631/GAR 415,072 
Ground Water Indicator Pilot Study in the State of New 


Jersey. 
PB94-120987/GAR 414,298 


METHOD 
Evaluation of the Shuttle Remote Manipulator. 
N94-13800/5/GAR 


NHDC 
Neohesperidine Dihydrochaicone: Natural Sweetener. 
(Latest citations from Food Science & Technology Ab- 
stracts (FSTA)). 
PB94-861135/GAR 413,170 
NIAGATHAL 
NTP Technical Report on Toxicity of Tetrachiorophthalic 
Anhydride (CAS No. 117-08-8) Administered by Gavage 
to F344/N Rats and B6C3F1 Mice. 
PB94-119245/GAR 414,726 
NICKEL ALLOYS 
ee oe Science and Technology. Central Eurasia: 
Noe Ta7a/S/GaR 414,479 
Friction and Wear of Ceramic/Ceramic and Ceramic/ 
Metal Combinations in Sliding Contact. 
N94-15769/0/GAR 414,534 
Sulfur Segregation Study of PWA 1480, NiCrAl, and Nial 


N94-15992/8/GAR 414,565 


NICKEL BASE ALLOYS 
Incoloy 908 database report: On process -- structure -- 


93017616/GAR 414,541 
NICKEL COATINGS 


JPRS Report: Science and Technology. Central Eurasia: 
NS4-14575/2/GAR 414,480 
Insoluble Coatings for Stirling Engine Heat Pipe Condens- 
er ’ 
N94-14771/7/GAR 415,735 
NICKEL IODIDES 
Metallization and charge-transfer gap closure of transi- 
DE93040301/GAR 413,461 
NIOBIUM 
Preparation and Properties of Nb/Al SIS and SIN Junc- 
tions for Millimeter and Submillimeter Radioastronomical 
Receivers. 
N94-15078/6/GAR 
NIOBIUM ALLOYS 
Properties and potential of high-temperature niobium ber- 
£03019169/GAR 414,583 
NIOBIUM BASE ALLOYS 
Effects of processing history on the creep strength of Nb- 


1Zr. 
DE93015905/GAR 414,931 


415,536 


413,821 


NIOSH Research and Demonstration Grants. Annual 

Report, Fiscal Year 1992. 

PB94-118064/GAR 414,688 
NIST 

NIST Serial 

PB94-120847/ 414,368 
NIST (NATIONAL INSTITUTE OF STANDARDS AND 
TECHNOLOGY) 

Guide to NIST. 

PB94-119435/GAR 
NITRATES 


tential. 
N94-14097/7/GAR 414,653 


Sera Nitrogen - ped at Sauaee Co Ocean's 
POOL IOODI/GAR Feta. 269 


1993. 


413,063 


N94-13707/2/GAR 414,126 


Thermodynamic Properties o' tae ay Mixtures of 

Nitr and Water from 440 to 1 K, Up to 100 MPa 

and 0.8 Mole Fraction N2. 
Ppe4.118404/GAR 

NITROGEN COMPOUNDS 

der Aerosole fuer den Ferntransport von 

len in der Troposphaere (importance of Sprays 

for Long Range Transport of Harmful Substances in the 


Troposphere). 
N94-14723/8/GAR 414,134 


NITROGEN DIOXIDE 
Nitrogen Dioxide and be gro lliness in Children. Part 
1. Health Outcomes. Part 2. Assessment of Exposure to 
Nitrogen Dioxide. 
PB94-122108/GAR 414,162 


NITROGEN ORGANIC COMPOUNDS 


NTP Technical Report on Toxicity Studies of 1,6-Hexane- 
diamine Dihydrochloride (CAS No. 6055-52-3) Adminis- 
tered pat Bnd Water and inhalation to F344/N Rats 


Pps 119260/GAR 414,728 
NITROGEN OXIDES 


415,524 


coal low NO(sub x) burner. Phase 1. 
414,105 


sturbiner och die- 


Industrial pulverized 
DE93040619/GAR 


NO(sub x)-reduktion av > on fraan 
selmotorer genom foerkoppiing till fastbraensieeidad 
ee SS eet is turbines 

and diesel engines by combination with a boiler for solid 


fuel). 
DE94702200/GAR 414,123 


Evaluation of Simultaneous SO2/NOx Control Technolo- 


Bboa-1 14741/GAR 


414,140 


in the North Atlantic Ocean's 
yn’ teld and Modeling Results. 
PB94-118601/GAR 413,263 


Oxidation of Nitrogen: Differences between A 
ments and Predictions from the Ri nok 
Model and whether Grid Size Can 
PB94-122603/GAR 

NOAA SATELLITES 


Zur Nebelfernerkundung Aus Satellitendaten 
und Zusatzinformationen (Algori for the Remote 
Sensing of Fog Using Satellite-Data and Additional Infor- 


mation). 
N94-14135/5/GAR 413,276 


NOISE INTENSITY 
Cruise Noise Measurements of a Scale Mode! Advanced 


Ducted Propulsor. 
N94-15115/6/GAR 413,111 


NOISE MEASUREMENT 
Electrochemical Noise in Lithium Primary Cells. 
N94-13846/8/GAR 413,917 
Cruise Noise Measurements of a Scale Model Advanced 


Ducted Propulsor. 
N94-15115/6/GAR 413,111 


Cryogenic Measurements of Aerojet GaAs oun. 

N94-15765/8/GAR 13,896 
NOISE REDUCTION 

Study on the Possibilities to Apply Spectrumindex. 

N94-14034/0/GAR 413,387 


Noise Levels from a Model Turbofan Engine with Simulat- 
ed Noise Control Measures Applied. 
N94-14036/5/GAR 413,103 
Study of Speckle Reduction when Using a CO2 Wave- 
Laser Close to Its Threshold State. 

14067/0/GAR 415,250 
Mixing Noise Reduction for Rectangular Supersonic Jets 
by Nozzle and Induced Screech Mixing. 
N94-14208/0/GA\ 413,105 


Active Control of Fan-Generated Plane Wave Noise. 

N94-14481/3/GAR 413,106 
NOISE TEMPERATURE 

Insertion Loss = Noise-Temperature Contribution of 

High-Temperature Superconducting Bandpass Filters 

Centered at 2.3 and 8.45 GHz. 

N94-14376/5/GAR 413,635 
NOISE TOLERANCE 

Evaluation of Noise and Its Effects on Shuttle Crewmem- 

bers During STS-50/USML-1. 

N94-13961/5/GAR 414,715 
NOMENCLATURE 

Voicanogenic Mount Ri 

Loy Konnarock 

in Southwestern Vi 
PBSe. 116209/GAR 


NON-PROLIFERATION TREATY 
Preparation for the Nuclear Non-Proliferation Treaty Ex- 
tension Conference in 1995. Workshop . 
DE93018068/GAR 414,773 


Role for on-site chemical analysis to support CWC in- 
spections. 
DE93018099/GAR 414,751 


414, 147 


Formation and the 
‘ormation. Two Late Proterozoic 


irginia. 
414,847 





NONDESTRUCTIVE ANALYSIS 
Nondestructive Testing of Surfaces and Surface Coat- 
ings: X-ray Analysis. (Latest citations from the Energy 
Science and Technology Database). 
PB94-860483/GAR 414,409 


NONDESTRUCTIVE TESTING 
Thermal wave image processing for characterization of 
subsurface of flaws in materials. 
DE93019024/GAR 414,463 


it of improved processing and evaluation 
methods for high reliability structural ceramics for ad- 
vanced heat engine applications, Phase 1. Final report. 
E93040528/GAR 414,442 
Nondestructive Examination (NDE) Reliability for Inserv- 
ice Inspection of tt Water Reactors. Semiannual 
Report, October 1991-March 1992. 
NUREG/CR-4469-V15/GAR 
NONDESTRUCTIVE TESTS 
ee yo ae of a Damaged GRP/Foam Sand- 
h Composite Using X ray Computed Tomography. 
N94-19857/5/GAR 415,049 
Development of Inspection and Repair Methods for the 
C-17 Aft Cargo Door. 
N94-13904/5/GAR 413,097 
Enhanced NDE S 
N94-14101/7/GAl 414,404 


JPRS Report: Science and Technology. Central Eurasia: 
Materials Science. 
N94-14573/7/GAR 414,478 
Etude de |’Emission Acoustique Differee dans les Com- 
posites Carbone-Epoxyde des Materiaux (Study of De- 
ferred Acoustic Emission in Carbon Epoxy Composites). 

N94-14815/2/GAR 414,485 


Physical Interpretation and Development of Ultrasonic 
Nondestructive Evaluation Techniques Applied to the 
> ai Characterization of Textile Composite Materi- 


NS4-15190/9/GAR 414,489 


Bauteilpruefung und i (Component 

Testing and Quality Assurance). 

N94-15259/2/GA\ 414,495 

Conference on Nondestructive Evaluation of a. 

Held in Arlington, Virginia on August 25-27, 1992 

ceedings (Documentation). 

PB94- {09436/GAR 

Conference on Nondestructive Evaluation of ys 

Held in Arti , Virginia on August 25-27, 1992. 

ceedings (for icrocomputers). 

PB94-500493/GAR 413,506 

Nondestructive Testing of Surfaces and Surface Coat- 

ings: X-ray Analysis. (Latest citations from the Energy 

Science and Technology Database). 

PB94-860483/GAR 414,409 
NONEQUILIBRIUM FLOW 

See  eeeten Hees Cy ONY a 


NOs. 14610/7/GAR 415,166 
Particle Kinetic Simulation of High Altitude Hypervelocity 


Flight. 
N94-15678/3/GAR 415,677 


NONINTRUSIVE MEASUREMENT 
Hypersonic Flow-Field Measurements: Nonintrusive. 
N94-14167/8/GAR 


NONLINEAR EQUATIONS 
Conditions for incompletely Parabolic 
Systems. 


N94-13971/4/GAR 415,111 


Adaptive Wavelet Collocation Methods for Initial Value 
Boundary Problems of Nonlinear PDE’s. 
N94-15833/4/GAR 415,213 


NONLINEAR OPTICS 


Optimum a for Two Color Ranging. 

N94-15580/1/GA 415,795 
Forskning och Utveckling Inom Omradet Ickelinjaer Optik 
foer Skydd av Optiska Sensorer mot laserstraining. Kvar- 
talsrapport 1 (April 1993) (Research and Development 
within Nonlinear Optics for Protection of Optical Sensors 
against Laser Irradiation. Quarterannual Report 1 (April 


1993)). 
st 124245/GAR 415,282 
och Utveckling inom Omradet Ickelinjaer Optik 
oo y+ Or av Optiska Sensorer mot Laserstraining. Kvar- 
talsrapport 2 (July 1993) (Research and ao 
within Nonlinear Optics for Protection of 
against Laser Irradiation. Quarterannual yy (July 
415,283 


1993)). 
PB94-124435/GAR 


NONLINEAR SYSTEMS 
Nonlinear Aspects of Data ————— for Land-Cover 
Classification in a Neural Network Environment. 
N94-13789/0/GAR 414,908 
Cane of Stress bye | Factors by the Mode En- 

Technique with Applications to Geometrically 


415,399 


414,987 


413,497 


415,146 


er mel Problems. 
PB94-126513/GAR 


NONLINEARITY 
Nonrecursive Aman of Multibody Dynamics and 


Concurrent Multipr 
N94-14632/1/GAR 415,384 


KEYWORD INDEX 


NONMETALLIC COATINGS 
Chemical Vapor Deposition. (Latest citations from the 


NTIS 
Ne Sbtograph Database 414,457 


NORTHERN PACIFIC OCEAN 
Se SS See Ra S San Reenses 


of the Upper Continental Slope off Oregon. 
PB94-1 18163/GAR 414,905 


NORTHERN REGION (MICHIGAN) 
Revisions of tees mage Nomenciature within the 
Keweenawan Supergroup of Northern Michigan (Chapter 


A). San of bo Kortags Uae te and Volcanology of 
Rhyolites of the Lake Volicanics, Keweenaw Pe- 
ninsula, ——_ — B). 

PB94-116019/GAI 414,843 


NORWAY 
Coens 2000: Study on Training Requirements of 
Metallurgical industry. 


Paes 12 /GAR 413,353 


NOTCHES 
Computer tf — to Caiculate Growth Rates for Cracks 
at Notches in l of Residual Stress. 
N94-14818/6/GA 415,391 


Propulsion ee 
N94-14174/4/GAR 415,671 


Qualification Test of the Ross Double Planetary i. 
N94-14497/9/GAR 413,548 


Heat Transfer and Aerodynamics of a 3D Design Nozzie 
— ro Tested in the Pyestock isentropic Light 
N94-15696/5/GAR 413,594 
Shock-Free Supersonic Elliptic Nozzles and Method of 
Forming Same 


PAT-APPL-8-095 563/GAR 413,552 


NOZZLE FLOW 
investigation of the Feasibility of Optical Diagnostic 
Measurements at the Exit of the SSME. 
N94-14682/6/GAR 415,603 


Numerical Investigations in Three-Dimensional Internal 
N94-15551/2/GAR 415,206 
foe Analysis of the Convergence Behaviour of an 


uler Method. 
PB94-125572/GAR 415,225 
NOZZLE WALLS 
Numerical investigations in Three-Dimensional Internal 
N94-15551/2/GAR 415,206 


NOZZLES 
Welding Nozzie Position Manipulator. 
PAT-APPL-8-114 043/GAR 

NSLS 
Decade of research on the vacuum ultraviolet ring at the 
National Synchrotron Light Source, 1982-1992. 
DE93019469/GAR 415,467 
National Synchrotron Light Source user's manual: Guide 
to the VUV and x-ray beamlines. Fifth edition. ar 

415,471 


ee 
Preliminary Sa‘ Analysis oa al (PSAR), the NSLS 
lectron Accelerator. 
415,487 


414,391 


200 MeV Lneey 
DE93040034/GAR 
NUCLEAR BINDING ENERGY 
Simulation Studies for Surfaces and Materials - 
N94-15004/2/GAR 4,436 
NUCLEAR ELECTRIC PROPULSION 
Initiative Fuels, Materials and Related 


Nuclear Pr Technologies Panel. 
N94-15118/0/GAR 415,777 


NUCLEAR ENERGY 
Fast Reactor: A future source of nuclear energy. 
414,980 


int 
DE93019761/GAR 


NUCLEAR EXPLOSION DETECTION 
On-site inspection: A brief overview and bibliography 
techwiques partnent to ssssesing auspected miteer test 


sites. 
DE93019583/GAR 414,778 


baer , 1989-1992, Nuclear Test-Ban Verification. 
PB94-124260/GAR 414,934 


NUCLEAR EXPLOSIONS 
Copten Report, Operation JULIN. Part 1, Fiscal year 
1992. 
DE93018382/GAR 414,774 


Effects of rock 
Preliminary 


. Los a Project 
DE93040501/GAR , 780 


414, 781 

Upper-crustal structure from NTS to Carrizozo, N.M. from 
. Final report. 

414,782 

PC-Program foer Verkan av Kaernvapen: Luft- och Vat- 

Vaermestraining samt Joniserande_Initial- 

Thermal Radi- 


NUCLEAR POWER PLANTS 


PB94-123379/GAR 


NUCLEAR FACILITIES 
Environmental restoration and decontamination & decom- 
missioning safety documentation. Revision 2. 
DE93018185/GAR 414,179 
Seismic response of a base-isolated building with high 
damping, low shear modulus elastomeric bearings. 
DE93019022/GAR 414,972 


Pressurization of a compartment due to the rupture of 


coolant piping. 

DE93019543/GAR 414,977 

— Operations 1993 fiscal year work plan: WBS 
1 


DE93040321/GAR 415,007 
Meany characteristics of Bridgestone low shear modu- 


a seismic isolation bearings. 
384/GAR 414,983 


simeem FUELS 
Lessons learned from the Hanford Mission Planning Pro- 


— 
93010170/GAR 414,171 
en 


0£93018475/GAR 414,937 


Accelerator transmutation studies at Los Alamos with 
LAHET, MCNP, and CINDER’90. 
DE93040136/GAR 415,494 


NUCLEAR FUSION 
Cold Nuclear Fusion and Muon-Catalyzed Fusion. (Latest 


citations from the INSPEC Database). 
PB94-860103/GAR 415,530 


NUCLEAR INDUSTRY 
GRI Energy and Economics Statistics Report. 
PB94-121241/GAR 

NUCLEAR INTERACTIONS 


Scattering Calculations and Confining Interactions. 
N94-14549/7/GAR 415 506 


NUCLEAR MAGNETIC RESONANCE 
Advanced in Macrostatistical Hydrodynamics. 
DE93018479/GAR 415,415 


Characterization of amorphous material in shocked quartz 


by NMR spectri 
prapadenanatrents 414,439 


Magic Angle Siren FO Se NMR ames (Latest cita- 
tions from the INSPE 
PB94-859782/GAR 413,445 


NUCLEAR MATERIALS MANAGEMENT 
Integrated safeguards and security for a highly automated 


process. 
DE93018370/GAR 415,015 


Seasonal variations in calorimeter baselines. 
DE93018471/GAR 414,996 


Analysis of initial in-plant active neutron multiplicity meas- 
urements. 
DE93018475/GAR 414,937 


Interactive computer-based instruction: Basic material 
control and accounting demonstration. 
DE93018669/GAR 415,017 


pos mee mode! for evaluating material accountability 
‘ds effectiveness against protracted theft. 
DES 19150/GAR 415,019 


LANMAS alpha configured for Sandia National Laborato- 
ries and Paducah Gaseous Diffusion Plant. 
DE93019976/GAR 415,020 


ae Waste Repository Licensing: Synopsis of a 
Held in September 1991. 
Sook 110s18/GAR 414,962 


NUCLEAR POWER PLANTS 
Pressurization of a compartment due to the rupture of 


coolant piping. 
DE93019543/GAR 414,977 


Calculation and application of quantitative risk goals for 
nuclear facilities. 
DE93040202/GAR 414,981 


Proceedings of the Joint |AEA/CSNI Specialists’ Meeting 
on Fracture Mechanics Verification by Large-Scale Test- 
ing. Held in Oak Ridge, Tennessee on October 26-29, 


1992. 
NUREG/CP-0131/GAR 414,984 


International Atomic Energy Agency Specialists Meeting 
on Experience in Ageing, Maintenance, and Moderniza- 
tion of Instrumentation and Control Systems for Improv- 
ing Nuclear Power Plant Availability. Held in Rockville, 
Mai on May 5-7, 1993. 
NUREG/CP-0134/GAR 414,986 
pean mee of the NRC's Human Performance Investi- 
ition Process (HPIP). Summary. 
IUREG/CR-5455-V1/GAR 415,023 
Dev: tt of the NRC’s Human Performance Investi- 
pop (HPIP). investigator's Manual. 
JUREG/CR-5455-V2/GAR 415,024 
it of the NRC's Human Performance investi- 
ition Process (HPIP). t Documentation. 
IUREG/CR-5455-V3/GAR 415,025 


Characterization of Check Valve Degradation and Failure 
Experience in the Nuclear Power Industry. 


March 1, 1994 


414,783 


414,082 
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NUREG/CR-5944/GAR 414,988 
Aging Assessment of Essential HVAC Chillers Used in 
Nuclear Power Plants. Phase 1 


NUREG/OR-8043" V1/GAR 414,990 
ae Spectographic Analysis of Vanadous and Va- 
nadic lons. 


NUREG/CR-6047/GAR 414,940 
United States Nuclear He age = Commission Staff Prac- 


tice and Procedure Appeal Board 
and Licensing Board . July 1972- September 


1992. 
NUREG-0386-DIG-N6-R7/GAR 414,991 
Title List of Docurnents Made Publicly Available, July 1- 


31, 1993. 
NUREG-0540-V15-N7/GAR 414,992 


Title List of Documents Made Publicly Available, August 


1-31, 1993 
NUREG-0540-V15-N8/GAR 414,993 


NRC TLD Direct Radiation Monitoring Network. Progress 
Report, April-June 1993. 
NUREG-0837-V13-N2/GAR 414,959 
Atomic Safety and Licensing Board Panel Annual Report, 
Fiscal Year 1992. 
NUREG-1363-V5/GAR 414,994 


Nuclear Control Rooms: Human Factors pets 
(Latest citations from the Energy Science and 


See 

194-860210/GAR 
Robot Utilization in Nuclear Power Facilities. (Latest cita- 
tions from the Energy Science and Technology Data- 


base). 
PB94-860350/GAR 414,996 


NUCLEAR PROPULSION 
Computer Program for Thermal and Transport Properties 
of Parahydr from 20 to 10,000 K 
N94-14102/5/GAR 413,554 

NUCLEAR ROCKET ENGINES 
Space Exploration Initiative Fuels, Materials and Related 
Nuclear Propulsion Technologies Panel. 
N94-15118/0/GAR 

NUCLEAR WEAPONS 
Alternative American Foreign Policy for Ukraine. 
AD-A272 494/6/GAR 413,345 
Preparation for the Nuclear Non-Proliferation Treaty Ex- 
tension Conference in 1995. Workshop summary. 
DE93018068/GAR 414,773 
Detection of undeciared plutonium production (reactor 


operations/fuel sepreseasings. 
DE93018873/GAI 


414,995 


415,777 


414,775 
tt and evaluation of a precision air 
bearing rotary table with !arge diameter through-hole. 
DE93019117/GAR 414,776 
Risk assessment of the arming and firing system at the 
Nevada Test Site 
DE93019555/GAR 414,777 
Overview of Russian HEU transparency issues 
DE93040167/GAR 
Primer on unique signal stronglinks. 
DE93040208/GAR 414,779 


Seismology, 1989-1992, Nuclear Test-Ban Verification. 
PB94-124260/GAR 414,934 


NUCLEATE BOILING 
Numerical of the effect of surface topology on 
the saturated pool nucleate boiling curve 
DE93010730/GAR 415,402 
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Diffuse or Aerosol Targets. 

N94-15477/0/GAR 413,855 
OPTICAL REFLECTION 

E of sub-Micron Topographies for Si- 

mutaneoush ent and Reflective Metal-Polymer 

interfaces. 


N94-15700/5/GAR 414,562 


OPTICAL SCANNERS 
Bar Code Reading Devices. (Latest citations from the 
U.S. Patent Bibliographic File with Exemplary Claims). 
PB94-859493/GA\ 413,768 
OPTICAL SWITCHING 
Optische Koppelemente fuer den Kohaerent Optischen 
Mehrtorempfaenger ba = Elements for Co- 
herent Optical Multiport Receivers). 
N94-15447/3/GAR 413,854 
OPTICAL SYSTEMS 
Cost reduction study for the LANL KrF laser-driven LMF 


DE93040525/GAR 414,928 
OPTICAL TESTS 

Optical Testing. 

N94-14836/8/GAR 
OPTICAL THICKNESS 


Effects of Anthr 
and Particle Size of 


i Systems 
xample. 
415,277 


(Latest citations from the 
413,376 


413,759 


415,739 


Aerosols on Optical Thickness 
louds. Part 1: Retrieval Algorithm. 
N94-14230/4/GAR 414,130 


Earth Radiation Budget, Cloud, and Aerosol Parameters 
Derived from AVHRR and TOVS Measurements. 
N94-14233/8/GAR 


OPTICAL TRACKING 
Historical MOBLAS System Characterization. 
N94-15579/3/GAR 415,794 


Two Color Satellite Laser Ranging Upgrades at God- 
dard’s 1.2M T Facility. 
N94-15581/9/GAR 415,796 


Millimeter Accuracy Satellites for Two Color Ranging. 
N94- 15583/5/GAR 415,692 


Two pare Satellite Laser Ranging Using a 
N94-15584/3/GAR 5,798 


” 413,914 


State-of-the-ART Satellite Laser Range eth for 


and 
N94-15586/8/GAR 


HP ade Operational Streamlining. 
N94-15596/7/GAR 413,658 


Seer oomnies X-Y Offset Guiding Stage for the 


Noe 15596/3/GAR 415,808 


Ground Based Laser Ranging for Satellite Location. 

N94-15607/2/GAR 415,810 
OPTICAL WAVEGUIDES 

——— of Manufacturing hag es for Planar, 

Single Mode Waveguides on Lithium Niobate. 

N94-13845/0/GAR 415,248 


Integrated Optics Technology Transfer. 
N94-13868/2/GAR 413,836 


Herstellung und Untersuchung Integriert Optischer Wei- 
lenieiterkomponenten in Silizium (Manufacturing and Ex- 


415,800 


amination of Integrated Optical Waveguide Components 
in Silicon). 
N94-14704/8/GAR 413,839 


OPTIMAL CONTROL 
Some Results by Fuhrmann on Hankel Operators. 
N94-13999/5/GAR 413,744 


Relations between Schmidt Pairs Arising in Robust Con- 


trol. 
N94-14000/1/GAR 413,745 


Schmidt Pairs of Multivariable Hankel Operators and 
Robust Control. 

N94-14001/9/GAR 413,746 
Development of an HP-Version Finite Element Method 
for Computational Optimal Control. 

N94-14444/1/GAR 


OPTIMIZATION 
Expert System for integrated Structural Analysis and 
Design Optimization for Aerospace Structures. 
N94-13673/6/GAR 415,581 


Mathematical Optimization: A Tool for Aircraft Design 
N94-14006/8/GAR 413,102 


Optimal Synthesis of Hot Composite Laminates with In- 


terphase Layers. 
N94- 14042/3/GAR 414,472 


Development of an HP-Version Finite Element Method 


for Computational Optimal Control. 
N94-14444/1/GAR 413,748 


OPTOELECTRONIC DEVICES 
joelectronic packaging: A review. 
93040059/GAR 


Activities of Institute for Microstructural Sciences. 
N94-14198/3/GAR 413,837 


Institut de Sciences des Microstructures: Rapport Annuel 
1991/1992 (Activities of institute for Microstructural Sci- 


ences). 
N94-14199/1/GAR 413,838 


Optische Koppelemente fuer den Kohaerent Optischen 
Mehrtorempfaenger (Optical Coupling Elements for Co- 
herent Optical Multiport Receivers). 

N94-15447/3/GAR 413,854 


ORBIT CALCULATION 
Improved Treatment of Global Positioning System Force 
Parameters in Precise Orbit Determination Applications. 
N94-14371/6/GAR 415,836 


Failure Modes of Reduced-Order Orbit Determination Fil- 
ters and Their Remedies. 
N94-14373/2/GAR 415,673 


Laser Ranging Network Performance and Routine Orbit 


Determination at D-PAF. 
N94-15554/6/GAR 415,647 


State-of- one ART Satellite Laser Range Modeling for 
ind Oceanographic Applications. 
N94-15586/8/GAR 415,800 
ORBIT TRANSFER VEHICLES 
Minimum Accommodation for Aerobrake Assembly. 
Phase 2: Structural Concepts for a Lunar Transfer Vehi- 
cle Aerobrake Which Can Be Assembied on Orbit. 
N94-15446/5/GAR 415,611 
Space Transfer Concepts and Analyses for Exploration 
Missions, Phase 4. 
N94-15831/8/GAR 415,579 
ORBITAL ASSEMBLY 
Large Space Structures and Systems in the Space Sta- 
tion Era: A Bibliography with Indexes (Supplement 05). 
N94-14411/0/GAR 415,687 
ORBITAL ELEMENTS 
Accuracy of ERS-1 Orbit Predictions. 
N94-15589/2/GAR 
Formation of on-Site Normal Points. 
N94-15592/6/GAR 
ORBITAL MANEUVERS 
Guidance Law Development for Aeroassisted Transfer 
Vehicles Using Matched Asymptotic Expansions. 
N94-14538/0/GAR 
ORBITAL POSITION ESTIMATION 
Accuracy of ERS-1 Orbit Predictions. 
N94-15589/2/GAR 
ORBITAL SERVICING 
Spline Screw Payload Fastening System. 
PAT-APPL-7-947 612/GAR 
ORDER-DISORDER TRANSFORMATIONS 
Etude Par Microscopie Electroni des Parois d’Anti- 
phase dans les Alli Cu3pd et Fe3al a l'Approche de 
la Transition Ordre- e (Electron-Microscopy Study 
of Antiphase Boundaries in Cu3Od and Fe3Al Alloys 
Near the Order-Disorder Transition). 
N94-15295/6/GAR 414,561 
ORDNANCE 
Earth Penetration Radar Imaging System (EPRIS). Final 


r , 
0£93019890/GAR 413,806 


ORE DRESSING 
of Data Presented in the Background Docu- 
ment for Effluent Limitations Guidelines and Standards, 
Ore and Dressing Point Source Category. 
PB94-113388/GAR 


413,748 


413,835 


415,676 


415,805 


415,674 


415,676 


415,580 





ORE PROCESSING 
Summary of Data Presented in the Background Docu- 
ment for Effluent Limitations Guidelines and Standards, 
Mineral Mining and Processing Point Source Category. 
PB94- 1133967GAR 


ORGANIC COMPOUNDS 
influence of interfacial properties on the liquid 
flow of organic contaminants in groundwater. Final report, 
July 1, 1989--June 30, 1992. 
DE93018161/GAR 414,268 
Unsteady-state VOC transport in vented waste drums. 
DE93018941/GAR 414,218 


Mixed Waste Management Facility (MWMF) groundwater 
monitoring report. Fourth quarter 1992 and 1992 summa- 


ry. 
DE93040086/GAR 414,273 
Action plan for responses to abnormal conditions in Han- 
ford Site radioactive waste tanks with high organic con- 
tent. Revision 1. 
DE93040315/GAR 414,198 
Corrective action strategy for single-shell tanks contain- 
ing organic chemicals. 
DE93040335/GAR 414,233 
Mixed Waste Management —. * ents groundwater 
monitoring report. First quarter 199: 
DE93040635/GAR 414,276 
Mechanism of hydrogen incorporation in coal liquefaction. 
(Quarterly y) progress report, (April--June 1993). 
DE93041242/ 413,970 
Membranes for Removing Organics from anys bs 9 
PB94-120037/GAR 3,486 
ORGANIC PHOSPHORUS COMPOUNDS 
Characterization of Carboxylesterases in Rat and Guinea 
Pig: Their Heterogeneity and Role in Detoxication of Or- 
ganophosphorus inds. 
N94-14852/5/GAR 
ORGANIC SULFUR COMPOUNDS 
Organic Sulphur in Coal. 
UK/IEA-CR/60/GAR 
ORGANIC SUPERCONDUCTORS 
Structure-property relationships in radical-cation (elec- 
tron-donor molecule) and anion-based (including fuller- 
ides) organic superconductors and their use in the design 
of new materials. 
DE93018617/GAR 413,457 
ORGANIC WASTES 
Comprehensive program to develop correlations for the 
physical properties of kraft black liquors. Interim report 


No.3. 
DE94000363/GAR 414,240 


ORGANIZATIONAL THEORY 
Manufacturing Systems: Foundations of World-Class 
Practice. 
PB94-119385/GAR 
ORGANIZATIONS 
Vijftig Jaar Nvvi: Een Terugblik (Fifty Years of the Nether- 
lands Association of Aeronautical Engineers). 
N94-15121/4/GAR 413,146 
ORGANOMETALLIC COMPOUNDS 
Growth Experiment of Organic Metal Crystal in Low Grav- 


ity (M-21). 
N94-13753/6/GAR 413,467 
ORIFICE METERS 
Gas Flow Measurement Techniques and Equipment. 
(Latest citations from Fluidex). 
PB94-859667/GAR 415,529 
ORNL 
Guidance document for the preparation of waste man- 
agement plans for the Environmental Restoration Pro- 
am at Oak Ridge National Laboratory. Environmental 
estoration Program. 
DE93019602/GAR 414,186 
ORTHOGONALITY 
Difference Equation for Generalizations of Charlier Poly- 


nomials. 
N94-14150/4/GAR 414,592 


ORTHOSTATIC INTOLERANCE 
Countermeasure for Reducing Post-Flight Orthostatic In- 
tolerance: Lower Body Negative Pressure (LBNP) Experi- 
ment E140. 
N94-13772/6/GAR 
ORTHOTROPIC SHELLS 
Orthotropicity Assumption and Discontinuity Conditions of 
Conical Shells. 
N94-13787/4/GAR 415,373 
OSCILLATING FLOW 
Stability of Oscillatory Two Phase Couette Flow. 
N94-13817/9/GAR 
OSCILLATION MODES 
Measurement and computation of the higher order 
modes of the ALS 500 MHz accelerating cavities. 
DE93019256/GAR 415,462 
Measurements of higher-order mode damping in the 
PEP-II low-power test cavity. 
DE93040113/GAR 415,491 
OSCILLATIONS 
Effect of Wind Tunnel Acoustic Modes on Linear Oscillat- 
ing Cascade Aerodynamics. 


414,641 


414,879 


414,402 


414,712 


415,135 


KEYWORD INDEX 


N94-15866/4/GAR 


OSCILLATORS 
aa an Aeroelastic Oscillator: Analysis of 
One-Degree-of-Freedom Galloping with Combined Trans- 
lational and Torsional Effects. 
N94-13906/0/GAR 413,065 


OUTER CONTINENTAL SHELF 
Results of a 1988 Trawi Survey of Groundfish Resources 
of the Upper Continental Slope off Oregon. 
PB94-118163/GAR 414,905 


Information Transfer Meeting (4th) Conference Proceed- 
a Held in Anchorage, Alaska on January 28-30, 1992. 
194-123254/GAR 415,075 


OUTFALL SEWERS 
Hydraulic Model Study for Boston Outfall. 2. Environmen- 
tal Performance. 
PB94-113669/GAR 


OVENS 
ng 0g afproevning af “komfur-ovn" med lavt elfor- 
brug. (Development and testing of ‘electric cooker’ with 
low electricity consumption). 
DE93516655/GAR 413,393 


OVERSEAS CHINESE ENVIRONMENTAL ENGINEERS AND 
SCIENTISTS ASSOCIATION 
OCEESA Journal, Volume 9, No. 2, October 1992. 1992 
OCEESA Directory. 
PB94-115045/GAR 414,318 
OCEESA Journal, Volume 10, No. 1, March 1993. 
PB94-115052/GAR 414,319 


OCEESA Journal, Volume 10, No. 2, July 1993. Newslet- 
ter Issue. 1993 OCESSA Membership Directory. 
PB94-115060/GAR 414,320 


OCEESA Journal, Volume 8, No. 3, October 1991. 
PB94-115078/GAR 414,251 


OCEESA Journal, Volume 9, No. 1, January 1992. 
PB94-115086/GAR 414,321 


Overseas Chinese Environmental Engineers and Scien- 
tists Association (OCEESA Journal) Volume 10, Number 
3, October 1993. 

PB94-117652/GAR 414,141 


OXIDATION 

Oxidation of coal and coal pyrite mechanisms and influ- 
ence on surface characteristics. (Quarterly) technical 
progress report, April--June 1993. 

DE93040617/GAR 413,993 
Simulateur Moleculaire: Un Outil de Base pour le Deve- 
I it des Procedes MOS Submicroniques (Molecu- 
lar Simulator: A Basic Tool for Submicron MOS Process- 


es Development). 

N94-14697/4/GAR 413,892 
Modified Mixed Oxide Catalysts for the Selective Oxida- 
tion of Methane. Final Report, September 1, 1990-August 


31, 1993. 
PB94-116951/GAR 413,449 


Epoxidacao e Oxidacao Total do Etileno e Propileno 

Sobre Catalisadores de Prata (Epoxidation and Total Oxi- 

dation of Ethylene and Propylene Over Silver Catalysts). 
#PB94-119641/GAR 413,473 


Low Temperature Electrochemical Oxidation of Methane. 

Final Report, May 1, 1992-May 1, 1993. 

PB94-121373/GAR 414,030 
OXIDATION RESISTANCE 

yaa Segregation Study of PWA 1480, NiCrAl, and Nial 


Alloys. 
N94-15992/8/GAR 414,565 


OXIDES 
Properties of E-beam Interactive Oxide Films for Nano- 
meter Scale Structures. - 
473,877 


415,216 


413,484 


AD-A272 848/3/GAR 


OXYGEN 
Electrocatalysts for oxygen electrodes. Final ne 
DE93040446/GAR 413,462 

OXYGEN ATOMS 
Atomic Hydrogen and Nitrogen Distributions from Atmos- 
phere Explorer Measurements. 

N94- 13625/2/GAR 413,247 
Atomic Research. 

N94-14905/1/GAR 415,646 
Analytical and Experimental Investigation of the Feasibili- 
ty of Accelerated Lifetime Testing of Materials Exposed 
to an Atomic rw Beam. 

N94-15766/6/GA\ 414,533 

OXYGEN CONSUMPTION 
Variability of Prediction of Maximal Oxygen Consumption 
on the Cycle Ergometer Using Standard Equations. 
N94-14032/4/GAR 414,670 

OXYGEN IONS 
Low-energy continuum-electron emission at O(degrees) 
from O(sup q+ ) + He collisions. 

DE93018777/GAR 415,428 
Measurement of ferrocyanides and oxyanions in waste 
pe he Fourier transform infrared reflection ’ 

DE 316/GAR 414,955 


Analytical and Experimenta! Investigation of the Feasibili- 
ty of Accelerated Lifetime enathe of Materials Exposed 
to an Atomic Beam 

N94-15766/6/GAI 414,533 


al Analysis of the Pm on 
Isotope Record from Deep- 


PANEL METHOD (FLUID DYNAMICS) | 


N94-13728/8/GAR 


OXYGEN PRODUCTION 
ization of Spirulina Biomass for CELSS Diet Po- 


tential. 
N94-14097/7/GAR 414,653 
OZONE 


Develop Research 
N94-13709/8/GAR 413,306 


a and Transport in a Multi-Dimensional Model. 
N94-1 '9/8/GAR 413,308 
Effects of Typhoon on TOMS Data. 

N94-14243/7/GAR 413,286 


Role of the Dynamics for the Deviation of the Total 
Ozone from the Long-Term Mean at the Edge of the 
Polar Vortex. 

N94-14250/2/GAR 414,131 


European Arctic Ozone Experiment: An investigation of 
Northern Hemisphere Ozone Depletion. 
N94-14251/0/GAR 414,132 
New Evidences Supported the Wei Hypothesis About the 
Formation of the Antarctic Ozone Hole. 
N94-14253/6/GAR 


OZONE DEPLETION 
Modeling of the Partitioning of Reactive Odd Nitrogen in 
the Lower Stratosphere Using Aircraft Measurements of 
NOy, NO, and Other Trace Species. 
N94-13707/2/GAR 414,126 


Role of the Dynamics for the Deviation of the Total 
Ozone from the Long-Term Mean at the Edge of the 
Polar Vortex. 

N94-14250/2/GAR 414,131 
European Arctic Ozone Experiment: An Investigation of 
Northern Hemisphere Ozone Depletion. 
N94-14251/0/GAR 

Space-Based Activities: SAM 2 and SAGE 2. 
N94-14252/8/GAR 413,316 
New Evidences Supported the Wei Hypothesis About the 


Formation of the Antarctic Ozone Hole. 
N94-14253/6/GAR 414,133 


Prioritization Methodology for Chemical Replacemen 
N94-15723/7/GAR 
OZONIZATION 
Ozonization Used in Water and Sewage Treatment. 
(Latest citations from the NTIS Bibliographic Database). 
PB94-861515/GAR 414,309 
P CODES 
Simulation of dynamic material 
PAGOSA code 
DE93018285/GAR 
PACIFIC NORTHWEST REGION (UNITED STATES) 
Fire Ecology of Pacific Northwest Forests. 
IPS93-0044 


PACIFIC OCEAN 

IAl Topic: El Nino. Southern Oscillation and interannual 

Climate Variability. 

N94-15186/7/GAR 415,042 
PACIFIC REGION JUNIOR SCIENCE AND HUMANITIES 
SYMPOSIUM 

Pacific Region Junior Science and Humanities Symposi- 

— 1088 tou Management and information Guide. Janu- 

December 1994. 

P 94-121514/GAR 413,335 
PACKAGING 

pan degradation temperature of waste storage 

materi: 

0£93019837/GAR 
PACKET TRANSMISSION 

Bandwidth Characteristics of Multimedia Data Traffic on a 

Local Area Network. 

N94-15648/6/GAR 
PADUCAH PLANT 

LANMAS alpha configured for Sandia National Laborato- 

ries and Paducah Gaseous Diffusion Plant. 

DE93019976/GAR 415,020 
PAFC (PHOSPHORIC ACID FUEL CELLS) 

Advanced Power Generation from Fuel Cells: Implications 


for Coal. 
UK/IEA-CR/59/GAR 414,878 


PAINTING 
Painting of Automotive Plastics. (Latest citations from 
World lace Coatings Abstracts). 

PB94-861010/GAR 414,460 

PAINTS 
Progress report on conductive paints, May 1, 
August 15, 1993. 

DE93041270/GAR 


improved Patch for Radiative Coolers. 
PAT-APPL-8-008 427/GAR 415,698 


Painting of Automotive Plastics. (Latest citations from 

World lace Coatings Abstracts). 

PB94-861010/GAR 414,460 
PANEL METHOD (FLUID DYNAMICS) 

VSAERO Analysis of a Piper Cub Aircraft. 

N94-14616/4/GAR 


Panel Codes for Aerodynamic Analysis at NAL. 


March 1, 1994. KW-89 


415,058 


Plan for Use of ATLAS Data. 


414,133 


414,132 


414, 135 


response with the 
415,371 


414,793 


414,192 


415,817 


1993-- 
414,089 


413,109 





N94-14617/2/GAR 415,170 


PANELS 
Feasibility of Aluminum-Lithium Structures for 


Producing 
Noa. qr0ae/e/GAn or 19.588 


PANSING ALGORITHMS 
Parsing Schemata: A Framework for Parallel and Se- 


Boos 125267/GAR 413,734 


PAPER INDUSTRY 
Comprehensive program to develop correlations for the 
os properties of kraft biack liquors. Interim report 
0292000983/GAR 414,240 
Regulatory Impact Assessment of Proposed Effluent 
Guidelines and NESHAP for the Pulp, Paper, and Paper- 

board Industry. 
PB94-107018/GAR 414,196 
Methods for the Determination of Pollutants in 


414,137 


of Proposed Effluent Guide- 


Assessment 
, Paper, and Paperboard Industry. 
414,283 


Regulatory Impact Assessment of Proposed 

Guidelines and NESHAP for the Pulp, Paper, and Paper- 

board Industry. 

PB94-107018/GAR 414,196 
PAPERMAKING 

Sone from te Paper and Boetd, Printne, and Packaging 

tions Paper Board, Printing, ackaging 

Industries Research Database) 

PB94-861143/GAR 414,586 
PAPERS 


PB94 '7/GAR 
PARABOLIC DIFFERENTIAL EQUATIONS 
Open Boundary Conditions for incompletely Parabolic 


N94-13971/4/GAR 415,111 


PARACHUTES 
te awe Seale Patent Biblio- 


Parachutes . 
Pete-scosiaan owns 
16/GAR 413,132 


PARALLEL COMPUTERS 
USRA/RIACS. 
N94-13932/6/GAR 415,708 


Design Methodology for Portable Software on Parallel 


Computers. 

N94-14139/7/GAR 413,699 
PARALLEL PLATES 

t ition of Radiative interaction in Laminar Flows 

Using Carlo Simulation. 

N94-15795/5/GAR 415,522 


PARALLEL PROCESSING 
USC macro data-flow simulator. Technical report. 
DE93041337/GAR 


) 
Data Distributed Parallel Algorithm for Ray-Traced 


Volume 21/3/GAF q 
aa /3/ 


Methods in Flow Diagnostics. 
/5/GAR 


ary bm Eigenvalue Computation 


nee 415,138 


aoe 1ase /9/ 413,688 


USRA/RIACS. 
N94-13932/6/GAR 415,708 


bey | Four, Five, Six or the Complexity of Scheduling 
ith C be 

N94-14004/3/GAR 413,692 
Development of Parallel Processing at NAL: A Retro- 
Nos-14614/9/GAR 415,169 


Parallel Algorithms for Open- and Ciosed-Chain 
pad inca Sytlome Based on a Now hase Mat 


N94-14636/2/GAR 415,387 
Contribution a la 4 “7-4 de Problemes he may wg 
dans les Gushes Per des Algorithmes Paralleles (Solu- 
tion ¢ a Class of Graph Problems by Parallel Aigo- 
N94-14712/1/GAR 413,708 
oan of a Scalable Parallel 3-D CFD Algorithm 
N94-14848/3/GAR_ 413,532 


KW-90 VOL. 94, No. 5 


KEYWORD INDEX 


N94-15112/3/GAR 413,713 
Mobile and Replicated Alignment of Arrays in Data-Paral- 
lel a. 

N94-15113/1/GAR 413,714 
Parallel Spatial Direct Numerical Simulations on the intel 
iPSC/860 Hypercube. 

N94-15483/8/GAR 413,716 


Multiphase Complete Exchange: A Theoretical Analysis. 
N94-15489/5/GAR 413,778 


Parallel Adaptive Mesh Refinement Algorithm. 
N94-15724/5/GAR 413,719 
Generating Local Addresses and Communication Sets for 
Data Parallel \ 
N94-15796/3/GAR 413,721 
Distributed Computing Feasibility in a Non-Dedicated Ho- 
N94-15989/4/GAR 413,723 
PARALLEL PROGRAMMING 
Design Methodology for Portable Software on Parallel 
Computers. 
N94-14139/7/GAR 413,699 
Methodes d’Execution et a Virtuelles Paralieles 
pour I'implantation Distribuee du one de Program- 
mation Parallele LCS —— and Parallel 
Viral Machines for Distributed Implementation of the 


LCS Parallel + Language). 

N94-14716/2/GAR 413,655 

Reactive System Verification Case Study: Fault-Tolerant 
Communication 


Transputer 
N94-15538/9/GAR 413,718 


Graph 


Alignment-Distribution 
N94-15956/3/GAR 413,722 


PARAMETERIZATION 


L(1): Optimal 
N94-14643/8/GAR 413,750 
Search for Subgrid Scale Parameterization by Projection 
N94-14749/3/GAR 415,180 
PARASITIC LASING 
ic Lasing. 


Reduction of Parasitic 

PAT-APPL-8-105 528/GAR 
PARSERS 

Parsing Schemata: A Framework for Parallel and Se- 


poe 125267 /GAR 413,734 


PARTIAL DIFFERENTIAL EQUATIONS 
Comparison of iterative methods for a mode! coupled 
system of elliptic equations. pa 


DE93040482/GAR 
Adaptive Wavelet Collocation Methods for Initial Value 
of Nonlinear PDE’s. 
415,213 


Boundary Problems 

N94-15833/4/GAR 

ne Convergence Based on Preconditioning 

PB94-125358/GAR 414,601 

PARTICLE DIFFUSION 

Diffusion in Liquid State and Solidification of Binary 

System (M-7). 

N94-13739/5/GAR 414,546 

Turbulente Partikeldispersion in Eingeschiossenen Drail- 
(Turbulent Particle Dispersion in Confined 


N9a-14045/6/GAR 


PARTICLE IMAGE VELOCIMETRY 
Evaporation from a Meniscus within a Capillary Tube in 
N94-15654/4/GAR 415,207 
PARTICLE INTERACTIONS 
and Experimental Investigation of the Feasibili- 
ye pi te Lifetime vesting of Materials Exposed 


to an Atomic 
N94-15766/6/ 414,533 


PARTICLE LOSSES 
Recent ro on MHD-induced loss of D-D fusion 
products in 
DE93040431/GAR 415,297 
PARTICLE MASS 
status report. 


Neutrino mass, a 
0E99018467/GAR 415,414 
the Z(Sup 0) Mass and Inclusive Widths to 
Theory. 


El 
No4-14721/2/GAR 415,510 


PARTICLE MOTION 
Stormtime Transport of Ring Current and Radiation Belt 


tons. 
N94-13793/2/GAR 413,246 
PARTICLE SIZE 


Dual-Beam Multiple W. Light Transmittance 
omaumet te ane tae te Rocket Motor 


Plumes. 
AD-A272 491/2/GAR 413,553 


Performance. 


415,280 


413,529 


DE93041238/GAR 414,005 


Char particle fragmentation and its effect on unburned 
carbon during ed coal combustion. Quarterly 
r . April 1, 1993--June 30, 1993. 

9304 1283/GAR 


PASSIVE SOLAR COOLING SYSTEMS 
Quantifying errors in the predictions of SERI-RES. 
DE93524519/GAR 413, 


PASSIVE SOLAR HEATING SYSTEMS 
Quantifying errors in the predictions of SERI-RES. 
DE93524519/GAR 413,384 


PATH OF POLLUTANTS 
Biological Effects and Environmental Fate of Antifouling 
Substances. (Latest citations from the Life Sciences Col- 
lection Database). 
PB94-859865/GAR 415,032 


PATTERN RECOGNITION 
Geometrical pattern learning. 
DE93017641/GAR 413,760 


Dual-band, infrared buried mine detection using a statisti- 
cal pattern recognition approach. 
DE93041279/GAR 415,081 


Bestemmelise AV Stive Legemers Posisjon Og Orienter- 
ing Ut Fra Segmenterte Bilder (Determination of Position 
and Orientation of Rigid Bodies from Image Segments). 

N94-14039/9/GAR 413,761 


identification and Interpretation of Patterns in Rocket 
Engine Data. 
N94-14309/6/GAR 415,593 


Obstacle Detection by Recognizing Binary Expansion 


Patterns. 
N94-14495/3/GAR 413,764 


Retrieval Properties of Neural Networks with Infinitely 
Marked Patterns. 
413,765 


Many 
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Locked Pulsewidth and Pulse Train. 

N94-15566/0/GAR 415,271 
PULSE DOPPLER RADAR 

Designing Clutter Rejection Filters with Complex Coeffi- 

cients for Airborne Pulsed Doppler Weather Radar. 

N94-15444/0/GAR 413,303 
PULSE TECHNIQUES 

Pulse Techniques for Laser Applications. (Latest citations 

from the Searchable Physics Information Notices Data- 


base). 
PB94-859410/GAR 415,284 


PULSES 
Stress pulse 
DE93019064/GAR 
PULVERIZED FUELS 
Suppression of fine ash formation in pulverized coal 
flames. Quarterly technical progress report No. 3, April 1, 
1993--June 30, 1993. 
DE93041263/GAR 414,008 
Char “ fragmentation and its effect on unburned 
— during pulverized coal combustion. Quarterly 
, April 1, 1993--June 30, 1993. 
93041283/GAR 414,010 


Pulverized coal fuel injector. 

PAT-APPL-7-744 752/GAR 
PUREX PROCESS 

Next generation Purex modeling by way of parallel proc- 

essing with performance computers. 

DE93018553/GAR 415,000 
PWR TYPE REACTOR 

Potential Change in Flaw Geometry of an Initially Shallow 

Finite-Length ea Flaw during a Pressurized-Thermal- 

Shock Transien 

NUREG/CR- 5968/GAR 415,012 
PWR TYPE REACTORS 


One-dimensional TRAC calculations of a pump-trip scram 
for the PIUS 600 advanced reactor design. 
DE93014424/GAR 414,965 


Hydrogen pickup and redistribution in alpha-annealed Zir- 


caloy-4 
DE93018050/GAR 415,009 


RELAP5/MOD3 AP600 problems. 
DE93018989/GAR 
PYRENE 
Crystalline titanate catalyst supports. 
PAT-APPL-7-751 003/GAR 
PYRIDINE 
NMR imaging of anomalous solvent transport in macro- 
molecular materials. 
DE93019518/GAR 413,460 
PYRITE 
Oxidation of coal and coal pyrite mechanisms and influ- 
ence on surface characteristics. (Quarterly) technical 


progress report, une 1993. 
Bes3080617/GA 413,993 


PYROCHEMICAL REPROCESSING 
a Technology Division annual technical report, 


bE93019465/GAR 413,481 


PZLT 
Intelligent Processi 
AD-A272 518/2/GA' 
PZT 
Preparation and properties of sol-gel derived PZT thin 


films for a capacitor applications. 
DE93018853/GAR 413,871 


Properties of PZT Ceramics. (Latest citations from Ce- 
ramic Abstracts Database). 
PB94-860491/GAR 
Q FACTORS 
H2s Data Reduction. 
N94-14743/6/GAR 
Q SWITCHED LASERS 
Laser with Optically Driven Q-Switch. 
PAT-APPL-8-094 332/GAR 


March 1, 1994 


415,121 


414,023 


414,967 


413,470 


of Ferroelectric Thin Films. 
414,437 


414,451 
413,872 


415,279 
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QSAR 

ee the Cytotoxicity of Halogenated Aliphatic Hy- 

Quantitative Structure-Activity Relationships 

for the for the 1050 to Human HeLa Cells. 
PB94-124492/GAR 


QUALIFICATIONS 


Senior Executive 
N94-15945/6/GAR 


QUALITATIVE CHEMICAL ANALYSIS 

Uranium speciation in Fernald soils. Progress report, Jan- 
uary 1--May 31, 1992. 
DE93040097/GAR 414,194 
Uranium tion in Fernald soils. Progress report, Oc- 
tober 1, 1992-- 31, 1993: Revision 1 
0DE93040098/GA 

QUALITY ASSURANCE 
Center for International Standards and Quality: A Market 
Assessment and Business Plan 
PB94-117736/GAR 


414,647 


413,059 


414,195 


413,423 
(Latest citations from the ABi/ 


PB94-860186/GAR 


QUALITY CONTROL 
ene te Sacieine Re qully and eettiiy 
of continuously produced product 
DE93019733/GAR 414,403 
(Component 


Bauteilpruefung und Qualitaetssicherung 
by Tv and Qual 
N94-1 /2/GA 414,495 


Assurance) 
Statistical on 
N94-15535/5/GAR 414,617 


Total Quality Control. (Latest citations from the INSPEC 


Database). 
PB94-859857/GAR 414,406 
Method: -_, Control. (Latest citations from 
the /intorm Database 
PB94-860020/GAR 
omy improvement. 
inform Database). 
PB94-860186/GAR 
QUANTUM CHROMODYNAMICS 
in gauge theories, topological solitons and 
¥ Final report. 
DE93015029/GAR 415,403 
QUANTUM HALL EFFECT 
pang mee of Quantized Hall Effect Breakdown Voltage 
Field and Current 
PBos 08511/GAR 415,362 
QUANTUM WELL LASERS 
Quantum Well Lasers. (Latest citations 


414,408 


of Tolerance Limits. 


413,054 
(Latest citations from the ABI/ 


414,408 


Semiconductor 
from the INSPEC Database). 
PB94-860335/GAR 
—s WELLS 
lectrical and Optical Properties of Multiple Quantum 
Well Structures and Their Applications to infrared Detec- 


415,286 


tors. 
N94-14010/0/GAR 
QUARK MATTER 


Experimental overview 

0E93018719/GAR 415,423 
Travel to Sweden to participate in the Quark Matter ‘93 
International conference and the PHENIX collaboration 
meeting and to Switzerland to visit CERN. Foreign trip 


omen. June 17--July 3, 1993. 
93019176/GAR 


QUARKONIUM 
Radiative Transitions in Quarkonium 
PB94-119534/GAR 
QUARKS 
a Se anes Gah Giant Gnaten © 
charm quark events. 
e99018267 GAR 415,411 
Astronomy and Astrophysics. 
N94-15970/4/GAR 
QUARTZ 
Characterization of amorphous material in shocked quartz 


by NMR spectroscopy 
DE93019069/GAR 414,439 
Neptunium(V) sorption on quartz and albite in aqueous 
suspension. Annual progress report 
DE93040587/GAR 414,202 
QUASARS 

Space 2 Se © Research Program: The 

Evakiton of the 7” 


N94- oan 413,205 
ee Oe Cesteman ae Thee Pate 


to the Galaxies 
N94-1 79/1 /GAR 413,239 


QUASI PARTICLES 
Quasiparticie Trapping in Distributed Superconducting 
Three-Terminal Tunnel Junction Devices 
N94-15101/6/GAR 415,357 


QUATERNARY AMMONIUM SALTS 
re Tene amen ete, Cates ote- 
tions from the Life Sciences Collection Da ). 
PB94-859964/GAR 414,665 
QUATERNARY PERIOD 
Liquetaction Evidence for One or More Strong Holocene 
Earthquakes in the Wabash Valley of Southern Indiana 
and lilinois, with a Preliminary Estimate of Magnitude. 
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415,347 


415,441 


415,525 


413,241 
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PB94-115425/GAR 414,841 


—— HARDENING 
‘ocess Modelling of Aluminium Alloys. Second Progress 
ame Modelling of the Quench Sensitivity of Alloy 


AA6082. 
PB94-124567/GAR 414,566 


QUEUEING THEORY 
Stochastic Scheduling Games with Markov Decision Ar- 
rival Processes. 
N94-14005/0/GAR 414,605 


Stochastic Bounds for a Polling System. 
N94-14361/7/GAR 


Stochastic Scheduling in in-Forest Networks. 
N94-15695/7/GAR 


QUINOLINES 
National institute for Petroleum and Energy Research 
quarterly technical report for January 1--March 31, 1993. 
Volume 1, Fuels research. 
DE93019925/GAR 413,987 


National Institute for Petroleum and Energy Research 
quarterly technical report for April 1--June 30, 1993. 
Volume 1, Fuels research. 

DE93019926/GAR 413,988 

R CORONAE BOREALIS STARS 

Staubbildung in den Huellen von Kohienstoffsternen: R 
Coronae Borealis (Dust Production in the Envelopes of 
Carbon Stars: R Coronae Borealis) 
N94-14075/3/GAR 413,201 


RADAR 


414,606 


414,608 


Operational Test and Evaluation (OTE) Operational Air 
Traffic Control Evaluation Plan for the Proto’ Airport 
Surveillance Radar Wind Shear Processor (ASR-WSP) at 


Albuquerque International Airport. 
AD-A273 071/1/GAR 415,827 


Earth Penetration Radar Imaging System (EPRIS). Final 


r ] 
09301 9890/GAR 413,806 


Multiparameter Airborne Rain Radar Development for 
TRMM Validation and TRMM-Follow-on Study. 
N94-14226/2/GAR 413,282 


RADAR ANTENNAS 


Advanced Antennas 
N94-15912/6/GAR 
RADAR CROSS SECTIONS 


Centerline Wake 
AD-A272 901/0/GAR 413,805 
Analysis of Microstrip Patch Antennas with Nonzero Sur- 


face . 

N94-13916/9/GAR 413,814 

a of RCS Prediction Techniques, Computa- 
and Measurements. 


PBod *5515/GAR 413,812 
RADAR DATA 

Proceedings of the Third Spaceborne imaging Radar 

Symposium. 

N94-15886/2/GAR 415,820 


Recent Advances and Plans in Processing and Geocod- 
of SAR Data at the DFD. 
-15909/2/GAR 415,663 


Data Distribution. 
N94-15910/0/GAR 


415,664 
international Collaboration in SAR Ground Data Systems. 
N94-15917/5/GAR 


415,665 
RADAR EQUIPMENT 
High Resolution SAR Applications and 
Design. 
N94-15913/4/GAR 
RADAR GEOLOGY 


Remote 
N94-15900/1/GAR 


RADAR IMAGERY 


oa Processing Algorithm for Wide Beam Spaceborne 
N94- 14213/0/GAR 415,717 


Proceedings of the Third Spaceborne imaging Radar 
Symposium. 
N94-15886/2/GAR 415,820 


I Radar Studies of Poiar ice. 
N94-15899/5/GAR 


Multifrequency 
N94-15902/7/GAR 414,790 
Seetene Radar for Geoscientific Applications in North 


N94- 1200 18018/0/GAR 414,840 
Primary Studies of Chinese Spaceborne SAR 
N94-15916/7/GAR 
RADAR MEASUREMENT 
TRMM Radar. 
N94-15894/6/GAR 413,294 
ay ne of Cloude’s roses | Decomposition Theorem 
10 Polarimetric Imaging Radar Data. 
Nos 15901/9/GAR 414,798 


Calibration: Practical Experience with ERS-1. 
N94-15907/6/GAR 

RADAR SCATTERING 
Scattering by a Groove in an impedance Plane. 


for SAR Spacecraft. 
415,697 


Instrument 


413,811 


with Radar. 
414,839 


415,071 


414,902 


415,824 


N94-13720/5/GAR 415,319 


Radar Response of Vegetation: An Overview. 
N94-15898/7/GAR 

RADAR TRACKING 
MUSIC and Maximum Likelihood Using a Refined Propa- 
Tore Model: Performance Comparison for Radar Low- 


le Tracki 
NOW 13832/8/GAR 413,807 


Sea ice Motions in the Central Arctic Ice Central Arctic 

Pack Ice as Inferred from AVHRR imagery. 

N94-15701/3/GAR 415,070 
RADAR TRANSMISSION 

MUSIC and Maximum Likelihood Using a Refined Propa- 

ry Model: Performance Comparison for Radar Low- 


Tracking, 
N94- 02 13832/8)GAR 413,807 


RADARSAT 
RADARSAT Program. 
N94-15893/8/GAR 
RADIANCE 
Volume 14: The First SeaWifS Intercalibration Round- 
Robin Experiment, SIRREX-1, July 1992. 
N94-14090/2/GAR 415,060 
RADIANT HEAT TRANSFER 
Basic Research on Radiant 
Report, througn July 1991. 
PB94-119831/GAR 
RADIANT HEATING 
Investigation of Radiative Interaction in Laminar Flows 
Using ite Carlo Simulation. 
N94-15795/5/GAR 415,522 
RADIATION ACCIDENTS 
Technical basis for nuclear accident dosimetry at the Oak 
R National Laboratory. 
DE93040067/GAR 
RADIATION BELTS 
Stormtime Transport of Ring Current and Radiation Belt 


tons. 
N94-13793/2/GAR 413,246 


Dynamical Model! for the Distribution of Geomagnetically 
Trapped Anomalous-Component lons. 
N94-13936/7/GAR 
RADIATION COUNTERS 
MIC Photon Counting 
N94-15039/8/GAR 413,223 
CCDs and Photon Counting Devices: Applications in 
Space and from the Ground. 
N94-15041/4/GAR 413,225 
Visible Light Photon Counters for Astronomy. 
N94-15043/0/GAR 415,748 


Rutherford Appleton Laboratory Photon Counting Detec- 


tor. 
N94-15096/8/GAR 413,850 


RADIATION DAMAGE 
Effects on channeling of radiation damage due to 28- 
GeV protons. 
DE93018003/GAR 415,409 
Growth of Samarskite Crystal under Microgravity Condi- 
tions (M-20). 
N94-13752/8/GAR 414,817 
Radiation Hardening of a CCD Technology through Proc- 
ess and in Modifications. 
N94-15071/1/GAR 413,848 
RADIATION DETECTORS 
MODIL cryocooler producibility demonstration project re- 


sults. 
DE93017981/GAR 415,678 


Metastable Superconductors as Photon Detectors. 
N94-15032/3/GAR 415,513 


one State Detector Technology for Picosecond Laser 
Now 15572/8/GAR 413,858 


414,901 


415,696 


Burners. Semi-Annual 


414,361 


414,696 


413,249 


Detector 


of the Chernobyl! Accident 
Activity in the Republic Belarus Using 


Auf das Klima durch Analyse von NOAA AVHRR-Daten 

ical Data, New Series a Monographs. Volume 
6, No. 3: Estimation of Influence of High Clouds in the 
Radiation Field and the Climat by Analysis of Noaa Avhrr 


Data). 
N94-14707/1/GAR 413,292 


RADIATION DOSAGE 
Exposure Fluctuations of Astronauts Due to Orientation. 
N94-15816/9/GAR 415,666 
RADIATION DOSES 
RADionuclide Transport, Removal, and Dose (RADTRAD) 


code. 
DE93017658/GAR 414,173 


Cette 6 tet Sele Sates 2 ine. 
Radiation Doses: Reiationships Between Annual 

Lats on Intake and Prenatal Doses. (Rewson 1, Adder 
1) 





PB94-121787/GAR 


RADIATION EFFECTS 
Optics survivability support. Volume 1, Final report. 
DE93019616/GAR 415,243 
Optics survivability support. Volume 2, Final report. 
DE93040310/GA' 415,244 


Cellular Track Model for Study of Heavy lon — 
N94-13714/8/GAR 14,699 


Genetic Effects of Hze and Cosmic Radiation (L- 0, 
N94-13766/8/GAR 14,700 


Study on the B ical Effect of Cosmic sicines and 
the Development of Radiation Protection Technology (L- 
11 


). 
N94-13768/4/GAR 414,701 


interactions between Spacecraft and Their Environments. 
N94-13917/7/GAR 415,680 


JPRS Report: Science and Technology. Central Eurasia: 
Materials Science. 
N94-14574/5/GAR 414,479 
Fault Handling Schemes in Electronic Systems with Spe- 
cific Application to Radiation Tolerance and VLSI Design. 
N94-15640/3/GAR 413,659 
Safety of High Speed Guided Ground Transportation Sys- 
tems: Potential Health Effects of Low Frequency Electro- 
magnetic Fields Due to Maglev and Other Electric Rail 


Systems. 
Pho4. 121217/GAR 414,702 


Biological Effects of Radiation Accidents on Humans. 
(Latest citations from the NTIS Bibliographic Database). 
PB94-861275/GAR 414,694 
RADIATION HARDENING 
Mongoose ASIC Microcontroller Programming Guide. 
N94-13871/6/GAR 415,706 
Radiation Hardening of a CCD Technology through Proc- 
ess and in Modifications. 
N94-15071/1/GAR 413,848 
RADIATION MEASURING INSTRUMENTS 
Proceedings of an ESA Symposium on Photon Detectors 
for Space Instrumentation. 
N94-15025/7/GAR 415,745 
Nb-Based SJTJ for Nuclear Detection: Preliminary Re- 
sults with alpha Radiation. 
N94-15068/7/GAR 415,516 
RADIATION MONITORING 
Alpha CAM filter particle collection pattern study results. 
DE93017924/GAR 414,178 
NRC TLD Direct Radiation Monitoring Network. Progress 
Report, April-June 1993. 
NUREG-0837-V13-N2/GAR 414,959 
RADIATION MONITORS 
WIPP PC based data collection pr 
data capture from the Eberline Alpha 
DE93017902/GAR 
RADIATION PROTECTION 
tonto Radiological Protection Support Services annual 


for 1992. 
DE93019581 /GAR 414,695 


Evaluation of a Radiation Worker Safety Training Pro- 


jo at a nuclear facility. 
93040314/GAR 414,698 


summary (1989). 
AR 


414,703 


am for real time 
ir Monitor. 
414,175 


in-place testi 
DE93040388/ 414,155 
Needs analysis and project schedule for the Los Alamos 
National Laboratory (LANL) Health Physics Analysis Lab- 
oratory (HPAL) ade. 

DE93040565/GA\ 414,201 
Study on the eo Effect of Cosmic Radiation and 
the Development of Radiation Protection Technology (L- 


11). 
N94-13768/4/GAR 414,701 


RF Current Reduction Provided by Work Gloves at AM 

Radio Broadcast Frequencies. 

PB94-117041/GAR 413,382 
RADIATION SHIELDING 

Radiation environment and shielding for the GEM experi- 

ment at the SSC. 

DE93018650/GAR 415,422 

Shielding from Space Radiations. 

N94-15715/3/GAR 414,945 

Exposure Fluctuations of Astronauts Due to Orientation. 

N94-15816/9/GAR 415,666 
RADIATION STERILIZATION 

Radiation Sterilization of Medical Supplies. (Latest cita- 

tions from the Energy Science and Technology Data- 


base). 
PB94-860095/GAR 414,745 


RADIATION TOLERANCE 
Fault Handling Schemes in Electronic Systems with Spe- 
cific Application to Radiation Tolerance and VLSI 
N94-15640/3/GAR 413, 9 
RADIATION TRANSPORT 
Radiation calculations using LAHET/MCNP/CINDER9O. 
DE93018298/GAR 415,412 
RADIATIVE HEAT TRANSFER 
Chemistry and Transport in a Multi-Dimensional Model. 
N94-13969/8/GAR 413,308 


KEYWORD INDEX 


RADIATIVE TRANSFER 
Wasserdampf, Gesamtwasser und Niederschlagsrate Aus 
Daten Passiver Mikrowellenradiometer ueber Dem Ozean 
(Water-Vapour, Total Water and Rainrate from Passive 
Microwave Satellite Data over Ocean). 
N94-14189/2/GAR 413,309 
Study of Multi-Dimensional Radiative Energy Transfer in 
Molecular Gases. 
N94-15752/6/GAR 415,521 

RADIATORS 
Loftradiatorer for lavtemperaturdrift. (Loft radiators and 
low temperature operation). 
DE94702028/GAR 413,385 
Improved Patch for Radiative Coolers. 
PAT-APPL-8-008 427/GAR 

RADIO ALTIMETERS 
lonospheric Calibration for Single Frequency Altimeter 
Measurements. 
N94-14049/8/GAR 413,252 


High Performance Multi-Mode Radar Altimeter for Future 


N94-14214/8/GAR 415,718 


RADIO ASTRONOMY 
Next Century Astrophysics Program. 
N94-14832/7/GAR 415,550 
Preparation and Properties of Nb/Al SIS and SIN Junc- 
tions for Millimeter and Submillimeter Radioastronomical 


Receivers. 
N94-15078/6/GAR 413,821 


RADIO ATTENUATION 
Statistical Results from the Vir 
periment Using the Olympus 1 
Beacons. 


N94-14658/6/GAR 413,587 


Long Duration Measurements of Fading on a Low Eleva- 
tion Angle, 11-GHz Satellite Path. 
N94-14661/0/GAR 413,589 


Large-Scale Rainfall Diversity for ACTS. 
N94-14662/8/GAR 413,289 


Rain-Rate Data Base Development and Rain-Rate Cli- 


mate Analysis. 
N94-14664/4/GAR 413,291 


Propagation Issues for Emerging Mobile and Portable 
Communications: A Systems Perspective. 
N94-14667/7/GAR 413,592 
RADIO BROADCASTING 
Polish Law on Radio, Television Broadcasting (with Con- 
stitutional Amendment on Radio-TV National cil). 
PB94-961001/GAR 413,631 
RADIO COMMUNICATION 
Maaling AV foe ee meg for VHF/UHF Samt Sam- 
menligning Med Predikterte Verdier (Measurement of 
Wave Propagation for VHF/UHF and a Comparison be- 
tween Measured and Predicted Values). 
N94-13968/0/GAR 413,568 
Developments of Satellite Communications of China. 
N94-14282/5/GAR 413,576 


Current Situation, Trends, International Cooperation of 
Communication Technological Development in the 
Republic of Korea. 
N94-14283/3/GAR 413,577 
Space Communications Technology Research in CRL. 
N94-14285/8/GAR 413,579 


Future Outlook on International Satellite Communications 
in Asia Pacific Ri 
N94-14287/4/GA 413,581 


Tech | Development for Broadcasting Satellites in 
NHK Laboratories. 
N94-14288/2/GAR 413,634 


Proceedings of the Seventeenth NASA Propagation Ex- 
perimenters Meeting (NAPEX 17) and the Advanced 
Communications Technology Satellite (ACTS) Propaga- 
tion Studies Miniworkshop. 

N94-14654/5/GAR 413,583 


re | Remarks: Current and Future Activities. 
N94-14655/2/GAR 413,584 


New Chal in Propagation Research in the US. 

N94-14656/0/GAR 413,585 
Statistical Results from the Virginia Tech Pr ition Ex- 
periment Using the Olympus 12, 20, and 30 Satellite 


Beacons. 
N94-14658/6/GAR 413,587 


— Duration Measurements of Fading on a Low Eleva- 
, 11-GHz Satellite Path. 
Now 1/ 0/GAR 413,589 


Database for Propagation Models. 

N94-14665/1/GAR 413,590 
Contribution Towards a Draft Revision of Recommenda- 
tions 681: Pr tion Data Required for the Design of 
Earth-Space Mobile Telecommunications Systems. 
N94-14666/9/GAR 413,591 


Pr ition : creas in the American Mobile Sat- 
ellite 
413,593 


415,698 


tion Ex- 
Satellite 


inia Tech Pr 
, 20, and 30 


ystem 
N94-14668/5/GA\ 
Radio Communication Systems. (Latest citations from the 
U.S. Patent Bi aphic File with Exemplary Claims). 
PB94-860798/GA\ 413,618 
RADIO CONTROL 
Qualitative | 
Radio Controlled 


tion of a Generic Fighter Model in 
iding Flight 


RADIOACTIVE WASTE FACILITIES 


N94-13898/9/GAR 


RADIO DIRECTION FINDERS 
Portable Multipath Measurement System. 
N94-13843/5/GAR 

RADIO ECHOES 
Study of Meteor Scatter Communications. 
N94-13841/9/GAR 

RADIO FREQUENCIES 


Turkish National Frequency Monitoring System Feasibility 
Studies. Executive Summary. 
PB94-116688/GAR 413,629 


RADIO GALAXIES 


soem Observations of Clusters with Wide-Angle Tailed 
N94-14405/2/GAR 

RADIO METEORS 
Meteor Forward Scatter Studies. 
N94-13801/3/GAR 


Study of Meteor Scatter Communications. 
N94-13841/9/GAR 


RADIO TELEMETRY 
Caracteristiques des Moyens de Trafic Radioamateur du 
Satellite Arsene (Characteristics of the Amateur Radio 
Means of the Arsene Satellite). 
N94-13950/8/GAR 


RADIO TRANSMISSION 
Maaling AV Boelgepropagasjon for VHF/UHF Samt Sam- 
menligning Med Predikterte Verdier (Measurement of 
Wave Propagation for VHF/UHF and a Comparison be- 
tween Measured and Predicted Values). 
N94-13968/0/GAR 413,568 
RADIO WAVES 


Proceedings of the Seventeenth NASA Propagation Ex- 
perimenters Meeting (NAPEX 17) and the Advanced 
Communications Lr Satellite (ACTS) Propaga- 
tion Studies Miniwork 
N94-14654/5/GAR 


Opening Remarks: Current and Future Activities. 
N94-14655/2/GAR 
RADIOACTIVE AEROSOLS 
Alpha CAM filter particle collection pattern study results. 
DE93017924/GAR 414,178 
RADIOACTIVE CONTAMINATION 
Site Decommissioning Management Plan. 
NUREG-1444/GAR 
RADIOACTIVE EFFLUENTS 
Detection of undeclared plutonium production (reactor 
operations/fuel reprocessing). 
DE93018873/GAR 
RADIOACTIVE ION BEAMS 
Target concept for intense radioactive beams in the (sup 


132)Sn Region. 
DE93019012/GAR 415,432 


600 MeV cyclotron for radioactive beam production. 

DE93040298/GAR 415,501 
RADIOACTIVE ISOTOPES 

Study of the Consequences of the Chernoby! Accident 

and Tec! ic Activity in the Republic Belarus Using 

Aerospace Methods. 

N94-14246/0/GAR 414,209 
RADIOACTIVE MATERIALS 

Acoustic resonance spectroscopy in nuclear safeguards. 

DE93018543/GAR 415,016 

Summary evaluation of the video, Transportation of radio- 

active and hazardous materials: Safety for all concerned. 

DE93019867/GAR 414,231 


Title List of Documents Made Publicly Available, July 1- 
31, 1993 
414,992 


413,081 


413,563 


413,206 


413,560 


413,563 


413,567 


413,583 


413,584 


414,960 


414,775 


NUREG-0540-V15-N7/GAR 
Title —s of Documents Made Publicly Available, August 


1-31, 
NUREG-0540- V15-N8/GAR 414,993 


RADIOACTIVE WASTE 
Lessons learned from the Hanford Mission Planning Pro- 


‘am. 
Be93010170/GAR 414,171 


RADIOACTIVE WASTE DISPOSAL 
Neptunium(V) sorption on quartz and albite in aqueous 
suspension. Annual progress report. 
DE93040587/GAR 414,202 
Spherical Diffusion of Tritium from a Point of Release in a 
Uniform Unsaturated Soil: A Deterministic Modei for Triti- 
um Mibration in an Arid Disposal Site. 
NUREG/CR-6108/GAR 414,958 
Radioactive Waste Repository Licensing: Synopsis of a 
S ium. Held in September 1991. 
94-119419/GAR 414,962 
RADIOACTIVE WASTE FACILITIES 
Glass melter assembly for the Hanford Waste Vitrification 


Plant. 
DE93018734/GAR 414,180 
Hanford Waste ae Plant Project Waste Form 


Qualification eo 
DE93018736/GAR 414,181 
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Strategy to develop and test a multi-function scarifier end 
effector with an —— system for waste 
tank remediation. Strategy pian. 
es 11/GAR 414,196 
laste Sampling and Characterization Facility (WSCF). 
Sanaananee tebionoraation Pian. 
DE93040312/GAR 414,954 
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Camera. 

N94-15574/4/GAR 415,789 
Experience and Results of the 1991 MTLRS-1 USSR 
a 

N94-15575/1/GAR 

Historical MOBLAS System Characterization. 
N94-15579/3/GAR 


Optimum ae for Two Color Ranging. 
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Bodies: Comparisons of Numerical and Experimental Re- 

N94-14710/5/GAR 415,675 


Studying Turbulence Using Numerical Simulation Data- 
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and Ucensing Board , July 1972-September 


1992. 
NUREG-0386-DIG-N6-R7/GAR 414,991 


REACTOR MATERIALS 
2 pickup and redistribution in alpha-annealed Zir- 
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Using DART: fart 2: Parallel/Vectorized Real-Time Im- 
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SAFEGUARDS 
Integrated safeguards and security for a highly automated 
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DE93018370/GAR 415,015 


Acoustic resonance spectroscopy in nuclear safeguards. 
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safeguards effectiveness against protracted theft. 
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PB94-117892/GAR 
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SAFETY ANALYSIS 
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missioning safety documentation. Revision 2. 
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SAFETY ENGINEERING 
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DE93019555/GAR 414,777 
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Fur Seal Investigations, 1991. 
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SALINE WATER INTRUSION 
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SALT WATER INTRUSION 
Ground-Water Hydr 
croachment, Shallow 
May County, New Jersey 
PB94-116092/GAR 
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PB94-124203/GAR 413,495 


SANDIA LABORATORIES 
Manufacturing tech 
DE93019580/GAR 414,410 
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(NASIC) Technical Reference. 
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Conference, Volume 2). 
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Current Situation, Trends, International Cooperation of 
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Republic of Korea. 
N94-14283/3/GAR 413,577 
Joint Experiments Using ETS-5. 
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Space Communications Technology Research in CAL. 
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NTT’s Activities in Satellite Communications Technology 
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Results from a Study of Scintillation Behavior at 12, 20, 
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Olympus Receivers. 
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Large-Scale Rainfall Diversity for ACTS. 
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Propagation Issues for Emerging Mobile and Portable 
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Effects of the Equatorial lonosphere on L-Band Earth- 
Space Transmissions. 
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Tree Attenuation at 20 GHz: Foliage Effects. 
N94-14672/7/GAR 413,597 


Preprocessing Data Collected with the ACTS Propagation 


Terminal. 
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ACTS Data Center. 
N94-14677/6/GAR 413,601 


Chikyuu Shiger Eisei 1 Gou (JERS-1) No Kaihatsu Oyobi 
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Satellite-1 (JERS-1; Fuyo-1) and its Operational Results). 
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SATELLITE COMMUNICATIONS 
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SCAMP. 
AD-A272 614/9/GAR 413,632 
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SATELLITE CONTROL 
Chikyuu Shigen Eisei 1 Gou (JERS-1) No Kaihatsu Oyobi 
Sono Seika ( it of Japanese Earth Resources 
Satellite-1 (JERS-1; Fuyo-1) and its Operational Results). 
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SATELLITE DESIGN 
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N94-15556/1/GAR 


March 1, 1994 KW-107 


ition Data. 
413,586 


tion Ex- 


414,822 





SATELLITE 


GUIDANCE 
Shigen Eisei 1 Gou (JERS-1) No Kaihatsu Oyobi 
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(NASIC) Technical Reference. 
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ECS: E Year in Orbit. 
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Satellite-1 (JERS-1; Fuyo-1) and its Operational Results). 
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nent /1/GAR 415,816 
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N94-14247/8/GAR 414,895 
Development of a Remote Sensing aphic informa- 


ton System fr ont Coan thane Assessment of 
Risk to Natural and Man 


the Area of the Inner delta of the Yellow River. 
N94-14249/4/GAR 414,896 


Role of the Dynamics for the Deviation of the Total 
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Method for Estimation of Partial Cloud Cover within a 
Pixel and Its Effect. 
N94-14269/2/GAR 413,317 
Warm Streamers Extended from Warm Core Rings 
(WCR’S) and Their Role on Fish Migration and Fishing 
Ground Formation. 
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Interaction Between the Shock Wave Attached to a 
Wedge and Freestream Disturbances. 
N94-15478/8/GAR 415,202 
SHOCK WAVES 
Velocity measurements in a boundary layer with a density 


a 93019627/GAR 415,123 


PROTECTION 
a oo OO TE 


ponesset Bay. 
AD-A272 905/1/GAR 415,073 


Breakwaters. (Latest citations from the Selected Water 

Resources Abstracts Database). 

PB94-860129/GAR 413,491 
SHORT CIRCUITS 

Device for Testing Cables. 

PAT-APPL-8-073 845/GAR 
SHORT CRACKS 

Finite Element Calculation of Stress-intensity Factors for 

Thru-Thickness Cracks in den Specimens. 

N94-14035/7/GAR 415,379 
SHORT TAKEOFF AIRCRAFT 

Experimental Study of ASTOVL Related Jet Flows to 
Produce CFD Code Validation Data. Phase 3: Results of 


Experiments. 
N94-15645/2/GAR 413,071 


SHOWER COUNTERS 
Radiation environment and shielding for the GEM experi- 
ment at the SSC. 
DE93018650/GAR 415,422 


ign study of alternative design options for 
the ore of the SSC SDC detector. 
DE93019741/GAR 415,473 


SHREDDERS 
Evaluation of a Henley Burrowes shredder for size reduc- 
tion of various waste materials. 
DE99524517/GAR 414,239 
SHROUDED PROPELLERS 
Noise Levels from a Mode! Turbofan Engine with Simulat- 
ed Noise Control Measures Applied. 
N94-14036/5/GAR 413,103 
SHUTTLE IMAGING RADAR 
+: rain Instrument. 


415,147 


413,867 


N94-15890/4/ 415,821 


X-SAR: The X-Band Synthetic Aperture Radar on Board 
the Space Shuttle. 


SIGNAL GENERATORS 


N94-15891/2/GAR 
SI SEMICONDUCTOR DETECTORS 
Fabrication of —_— area Si cylindric drift detectors. 
DE93016132/GAl 415,404 
Travel to E760 group meeting in Genova, Italy and to 
CERN in Geneva, Switzerland. Foreign trip report, March 
16--20, 1992. 
DE93017330/GAR 415,408 


ee geen dees ae ae 
Special Issues Analysis Center. 
One. Volume 1. Overview of FY92 Activities. 
PB94-122926/GAR 


415,822 


Annual Report. Year 
413,337 
Special Issues Analysis Center. Annual Report. Year 

One. Volume 2. Short Turnaround Reports. 
PB94-122934/GAR 413,338 
. Year 


Special Issues Analysis Center. Annual Ri 
One. Volume 3. SEA Annual Survey Report, Draft SAIP 


System, Draft EPTP Accountability System 
PB94-122942/GAR 413,339 


Special issues Analysis Center. Annual Report. Year 
One. Volume 4. Task Order 1 Literature Review. 
PB94-122959/GAR 413,340 


Special Analysis Center. Annual Year 
One. Volume 5. Active wnomustone Erodats for 
Limited Proficient (LEP) Students. 

PB94-1 413,341 


'7/GAR 
SIALON 
of Sialon. (Latest citations from Ceramic Ab- 
stracts " 
PB94-860780/GAR 414,453 


SIGNAL ANALYSIS 


Dreo ELINT Browser Utility (DEBU) Reference Manual. 
N94-13837/7/GAR 413,685 


—~y Communion (ACES) 
NOU IOOIO/IGAR 413,633 
Envelope and instantaneous Frequency Estimation of 
Narrowband Modulated Signais. 
N94-14033/2/GAR 413,571 
na der Methode der Randelemente Zur Extra- 
Leitungsparameter 


See 


\ Ti 

N94-14807/9/GAR 

Beveouranpsioere, roamonsera . 

Bonniton Television with Motion Controlled 

sional F Band Decomposition). 
N94-14817/8/GAR 

Develop Ad 1 Noni Si . is T hi 


Noe 1SeseO/GA GAR 413,551 


SIGNAL ANALYZERS 
Adaptive Processing Testbed. 
N94-13869/0/GAR 


SIGNAL DETECTION 
Review of Robust Detection. 
N94-13829/4/GAR 


413,565 


413,774 
(ACES) 


413,633 


Advanced Communications ESM System 
Testbed: Integration Study. 
N94-13939/1/GAR 
SIGNAL ENCODING 
Erkennung von Isoliert 


Sprecherunabhaengige Gespro- 
Seal ve 
er 
SS ee of Isolated Words Using Vector 
Quantization and Neural Networks). 
N94-14724/6/GAR 413,645 
Optimierung Einer T , - Hdtv MIT 
( tion of a Subband Coding for = 
Dotrldon Television with Motion Controlled T! 
sional Frequency Band 
N94-14817/8/GAR 
SIGNAL FADING 
Long Duration Measurements of 
tion 11-GHz Satellite Path. 
N94-1 1/0/GAR 


Scale Rainfall Diversity for ACTS. 
14662/8/GAR 413,289 


Characterisation of the LMS Propagation Channel at L- 
herman Experimental Data and Chan- 


No4-14669/ /GAR 413,594 
Results of Multiband (L, S, Ku Band) Propagation Meas- 
urements and Model for High Elevation Angle Land 

413,595 


413,603 


Fading on a Low Eleva- 
413,589 


N94-14670/1/GAR 


Tree Attenuation at 20 GHz: Foliage Effects. 
N94-14672/7/GAR 


SIGNAL GENERATORS 
Performance Results 
N94-14382/3/GAR 


March 1, 1994 KW-111 


413,597 


of a Digital Test Signal Generator. 
413,819 





SIGNAL MEASUREMENT 
Maaling AV Coctpppraagnsten ts AE NDS Sant Sam 
meniigning Med Verdier (Measurement of 
ee ony ar Cee Om 


Measured and Predicted Values). 
Nos. 13968/0/GAR 413,568 


SIGNAL PROCESSING 

Acousto-Optica! Post-Processor Time-Iintegrating Correla- 
tor Updates. 

N94-13831/0/GAR 413,562 


VMEC30 Programming Library: Reference Manual. 
N94-13858/3/GAR 413,686 


Adaptive Processing Testbed. 
N94-13869/0/GAR 413,565 


Adaptive Signal Processing Testbed: Software Design 
Specification. 

N94-13870/8/GAR 413,566 
Advanced Communications ESM System (ACES) 
Testbed: Integration Study 

N94-13939/1/GAR 413,633 


VMEC30 Software Development: Tutorial Manual. 
N94-13944/1/GAR 413,689 


Demonstration and yy’ Test Plan for Real-Time 
Saas Software on the Adaptive Signal Processing 
Now 13990/4/GAR 413,690 


ASPT Software Source Code: Sun Driver Package. 
N94-14014/2/GAR 413,693 


Adaptive Signal Processing Testbed: VME-Based DSP 
Board Market 
N94-14015/9/GAR 413,569 


ASPT Software Source Code: Development System 
Component. 


Package, VME-C30 
N94-14016/7/GAR 413,694 


Signal Processing Testbed Signal Excision Soft- 
ware: User's Manual. 
N94-14037/3/GAR 413,572 


Adaptive Signal Processing Testbed Application Soft- 
ware: User's Manual. 
N94-14038/1/GAR 413,573 


VMEC30 Sun Software Development Utilities: User's 
Manual 


I. 
N94-14051/4/GAR 413,695 


VMEC30 Sun Device Drivers: User's Manual. 
N94-14052/2/GAR 413,696 


Testing Various Time-Frequency Distribution Techniques. 
N94-14062/1/GAR 413,808 


Ewtest | Excision Testbed: System Evaluation. 
N94-14065/4/GAR 413,775 


DSP Software Development Environments for the Adapt- 


ive Signal Processing Testbed. 
N94-14066/2/GAR 413,575 


ASPT Software Source Code: Host Development System 


Package 
N94-14197/5/GAR 413,702 


Exact Processing Algorithm for Wide Beam Spaceborne 
SAR Data. 
N94-14213/0/GAR 415,717 


Flatdan Beamformer Enhancements and Testing. 
N94-14360/9/GAR 


Disk Error Measurements. 
N94-14988/7/GAR 415,102 


Bruk AV Hoeyere Ordens Statistikk | Signalbehandling 


(Higher Order Statistics in Signal Processing). 
N94-15714/6/GAR 413,779 


Simultaneous Measurement of Temperature and Strain 
Using Four Wires. 

N94-15754/2/GAR 414,346 
Sena Aperture Radar Signal Processing: Trends and 
Now 15908/4/GAR 413,809 
Data yy (Latest citations from the NTIS Biblio- 


Bobe-seoes7/aan 413,757 


Cellular Neural Networks. (Latest citations from the 
INSPEC Database). 
413,378 


413,795 


PB94-861051/GAR 


SIGNAL TRANSDUCTION 
Surface-Located YopN Protein Is involved in Calcium 


— Transduction in Yersinia Pseudot 
-14128/0/GAR 


SIGNAL TRANSMISSION 
GOPEX Laser Transmission and Monitoring 
N94-14391/4/GAR 
SIGNALLING 
Example of the EXPANSE Signalling Protocol 
PB94-125283/GAR 
SIGNATURES 
Work at Graz on Satellite Signatures. 
N94-15558/7/GAR 
SIGNATURES ANALYSIS 
Satellite tures in SLR Observations. 
N94-15557/9/GAR 


414,640 
415,636 


413,624 
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PB94-861457/GAR 414,435 


ose 
Tae ties taste co Renata Reteaan and Som. 
ductivity for Potassium Silicate 


Glass with Low Alkali 
Concentrations. 
N94-14845/9/GAR 


414,445 
SILICATE MINERALS 
Direct synthesis of —_ and organometallic-containing 
aluminosilicates. 


MICA-type 
DE93019001/GAR 413,447 


SILICIDES 


Schottky Barrier Focal Plane Arrays for SWIR and MWIR. 
N94- 15050/5/GAR 413,842 


SILICON 
Binding nanocavity surfaces in silicon. 
DE9301 SOPSTGAR 415,330 


Characterization and possible repair of defects in Soft X- 


ray Projection masks. 
Ote3010147/GAR 413,881 


Optical diagnostic instrument for monitoring etch uniform- 
ity plasma etching of polysilicon in a chiorine- 


DE93019582/GAR 413,884 
de Puissance Intelligente Haute 

Dielectrique Basee sur la Soudure 

} wmey E alh sur Silicium (High Voltage Dielectrically Isolated 
Smart Power Technology Based on Silicon Direct Bond- 


). 
No¢- 14698/2/GAR 413,865 
Herstellung und Untersuchung Integriert Optischer Wel- 
lenleiterkomponenten in Silizium (Manufacturing and Ex- 
amination of Integrated Optical Waveguide 


in Silicon). 

N94-14704/8/GAR 413,839 
Silicon Radiation Sensor Systems for gamma and X ray 
Detection at Si. 
N94-15095/0/GAR 415,520 
Selective Formation of Porous Silicon. 
PAT-APPL-8-073 019/GAR 

SILICON ALLOYS 
Research on defects and transport in amorphous-silicon- 
based semiconductors. Annual subcontract report, 20 
February 1992--19 February 1993. 
DE93017117/GAR 415,324 


Mdenpiatoy chetne Eoectonas Seadmeason of Fypos. 
ey oe ‘ectional Solidification of Hypoeu- 
tectic Al- rey + 

N94-13891/4/GAR 


414,552 
SILICON CARBIDES 
Ceramic Technology Project data base: September 1992 


summary report. 
DE93019360/GAR 414,440 
Material characterization of the clay bonded silicon car- 
bide candle filters and ash formations in the W-APF 
pa agyphid ti j-th Ap- 
pendix to Advanced Particle Filter: Technical progress 
report No. 11, January--March 1993. 
DE94000450/GAR 413,975 
Improved Composite Flexible Bianket Insulation. 
PAT-APPL-7-739 026/GAR 

SILICON DIOXIDE 
eee See Un Outil de Base pour le Deve- 


loppement des Procedes Submicroniques (Molecu- 
lar Simulator: A Basic Tool for Submicron MOS Process- 


es Development). 
N94-14697/4/GAR 413,892 


SILICON NITRIDE 
Processing of Sialon. (Latest citations from Ceramic Ab- 
stracts Database). 
PB94-860780/GAR 414,453 
SILICON NITRIDES 
Ceramic Technology Project data base: September 1992 


summary report. 
DE93019360/GAR 414,440 
Development of improved processing and evaluation 


414,584 


414,499 


Se ee ee ap Mn ee 
N94-14543/0/GAR 414,444 


SILICON RADIATION DETECTORS 
Gamma Large Area Silicon Telescope: Applying Si Strip 
Detector Technology to the Detection of gamma Rays in 


Space. 
N94-15061/2/GAR 413,232 


SILICON SOLAR CELLS 
ee ae on conductive paints, May 1, 
0203041270/GAR 414,089 

Effect of material innomogeneities on the characteristics 

of semi-crystalline silicon solar cells. 

DE94702289/GAR 414,092 
Field experience with a grid-connected photovoltaic 
system based on amorphous silicon. 

DE94702290/GAR 414,093 

SILICONE RESINS 
bons, and Silicones. (Latest citations from the NTIS Bibli- 
ographic Database). 


1993-- 


PB94-859824/GAR 414,577 


SILURIAN PERIOD 
Stratigraphy of Silurian Rocks in Shawangunk Mountain, 
Southeastern New York, Including a Historical Review of 
Nomenciature (Chapter L). Evolution of Sedimentary 


Basins, Appachian 
PB94-116159/GAR 414,845 


SIMD (COMPUTERS) 
Efficient, a Parallel Eigenvalue Computation. 
N94-13921/9/GA' 

SIMULATION 
Measurement and Prediction of the Flow Through an An- 
nular Turbine Cascade. 
AD-A272 530/7/GAR 413,527 
Reaction Zone Models for Vortex Simulation of Turbulent 
Combustion. 
AD-A272 723/8/GAR 413,512 


Event-Driven Simulation in SELMON: An Overview of 


EDSE. 
N94-13784/1/GAR 413,684 


SIMULATORS 
Seep teeen Simulation in SELMON: An Overview of 
E ‘ 
N94-13784/1/GAR 413,684 


Simulator for Heterogeneous Dataflow Architectures. 
N94-13797/3/GAR 413,772 


SINGLE CRYSTALS 
Growth, Characterization and Device Development in 
Monocrystalline Diamond Films. 
AD-A272 715/4/GAR 415,321 


Single Crystal Diamond Thin Films. 
AD-A272 830/1/GAR 


Spacelab J Experiment Descriptions. 
N94-13732/0/GAR 415,340 


Growth Experiment of Narrow Band-Gap Semiconductor 
PbSnEe Single tals in Space (M-1). 
N94-13733/8/GA 415,341 


Growth of PbSnEe Single Crystal by Traveling-Zone 
Method in Low Gravity (M-2). <a 
415, 


N94-13734/6/GAR 
Growth of Semic Compound Single Crystal InSb 
415,343 


onductor 
by Floa Zone Method (M-3). 
N94-13735/3/GAR 
Growth of Si Spherical Crystals and the Surface Oxida- 
tion (M-9). 
N94-13741/1/GAR 413,888 


Growth of Samarskite Crystal under Microgravity Condi- 
tions (M-20). 
N94-13752/8/GAR 414,817 


Growth Experiment of Organic Metal Crystal in Low Grav- 


ity (M-21). 
N94-13753/6/GAR 413,467 


Growth of New Materiais for Solid State Laser Applica- 
tions. The Growth of ZNGEP2 by the Vertical Bridgman 
Method. 

N94-15530/6/GAR 415,268 


SINGLE EVENT UPSETS 
Single Event Effects and Laser Simulation Studies. 
N94-13812/0/GAR 413,651 


Single Event Upset (SEU) Testing of Semiconductor 
Components at the Mcmaster Accelerator Laboratory. 
N94-13834/4/GAR 413,889 


Test Report for Single Event Effects of the 80386DX Mi- 


croprocessor. 
N94-13943/3/GAR 413,890 
SINGLE-PLY MEMBRANES 
ROOFER: Membrane and Flashing Condition Indexes for 
Single-Ply Membrane Roofs--inspection and Distress 
AD-A272 573/7/GAR 413,395 
SINGLE SIDEBAND TRANSMISSION 
Envelope and instantaneous Frequency Estimation of 
Narrowband Modulated Signals. 
N94-14033/2/GAR 


SINGLE STAGE TO ORBIT VEHICLES 
Spacepiane Program at NAL: System Concept and Relat- 
ed Levy! Issues. 
N94-14281/7/GAR 415,592 
SIS (SUPERCONDUCTORS) 
Submillimeterwave SIS Mixer Developments. 
N94-15054/7/GAR 413,846 
Preparation and Properties of Nb/Al SIS and SIN Junc- 
a for Millimeter and Submillimeter Radioastronomical 
Receivers. 
N94-15078/6/GAR 413,821 
SITE (SUPERFUND INNOVATIVE TECHNOLOGY 
EVALUATION) 
~ ae Evaluation Program: 


Superfund | 
Technology Profiles. Sixth Edition 
PB94-123858/GAR 414,255 


Innovative Technology Evaluation Program: 
; 414,256 


ce Gute 


413,688 


415,322 


413,571 


Annual Report to Congress 1992. 
PB94-123874/GAR 


SITE SURVEYS 
Use of Airborne, Surface, and Borehole 
Techniques at Contaminated Sites: A Reference 





PB94-123825/GAR 


SITES 
Facilities Maintenance Handbook. 
N94-15934/0/GAR 
SKID RESISTANCE 
Sprinkle Treatment of Bituminous Concrete for improved 
Skid Resistance. (September, 1993). 
PB94-120656/GAR 413,500 
Evaluation of Skid Resistance for High-Type Bituminous 
Surfaces. 
PB94-121399/GAR 413,504 
SKIN (ANATOMY) 
Comparative in vitro Percutaneous Absorption of p-Sub- 
stituted Phenols through Rat Skin Using Static and Flow- 
Through Diffusion Systems. 
PB94-101573/GAR 414,722 
SKIN (STRUCTURAL MEMBER) 
Remelting of Fe-C-Si-Alloy in a Ceramic Mold Skin. 
N94-15169/3/GAR 415,564 
SKIN TEMPERATURE (NON-BIOLOGICAL) 
it and Implementation of an Interactive Re- 
trieval/Analysis/Forecast Algorithm. 
N94-14234/6/GAR 413,315 
SKY SURVEYS (ASTRONOMY) 
HRMS Sky Survey Wideband Feed System Design for 
DSS 24 Beam Waveguide Antenna. 
N94-14397/1/GAR 415,642 
SLASH AND BURN 
Biomass Burning: Pollution and Climatic Effects. (Latest 
citations from the Energy Science and Technology Data- 


414,809 


414,254 


413,056 


base). 
PB94-861077/GAR 
SLENDER WINGS 


Grid Generation Package for High Aspect Ratio = 
N94-14608/1/GAR 415,164 


SLICING 
a Interface Slicing into Software Engineering 


Processe: 
N94- 14368/2/GAR 413,704 


SLIDING FRICTION 
JPRS Report: Science and Technology. Central Eurasia: 
Materials Science. 
N94-14575/2/GAR 414,480 
Friction and Wear of Ceramic/Ceramic and Ceramic/ 
Metal Combinations in Sliding Contact. 
N94-15769/0/GAR 414,534 
Guidelines for Unlubricated Sliding Wear Tests: Part 1. 
General Approach. 
PB94-119666/GAR 414,426 

SLIP ALGEBRA 
Langu of Finite Probabilistic Processes and Its Inter- 
leaving antics. 
PB94-125291/GAR 

SLIP CASTING 
Nonaqueous Slip Casting of High Temperature Ceramic 
Superconductors Using an Investment Casting Tech- 


nique. 
PAT-APPL-8-096 498/GAR 414,446 


SLUDGES 
Development of fly ash-based slope protection materials 
for waste disposal ponds. Topical report, Task 7.7. 
DE93000294/GAR 414,213 
SMALL BUSINESS ADMINISTRATION 
U.S. Small Business Administration Fiscal Year 1992 
Annual Report: On the Road to Economic Recovery. 
PB94-121019/GAR 413,442 
SMART CARDS 
Smart Cards. (Latest citations from The Computer Data- 


base). 
PB94-860897/GAR 413,667 


SMART STRUCTURES 
Intelligenta Materialsystem och Strukturer. Del 6. Metoder 
foer att Bestaemma Vidhaeftning Mellan Optiska Fibrer 
och Matrismaterial (intelligent Material Systems and 
Structures. Part 6. Measurements of Adhesion between 
Optical Fibres and Composite Materials). 
PB94-123577/GAR 414,502 


Smart Structures. (Latest citations from the INSPEC Da- 


tabase). 
PB94-861291/GAR 414,356 
SMOKE 

Estimation of the Concentration Versus the Time Profile 
of Zinc Chloride Particles in Smoke Clouds Generated by 
the Raufoss a/S Instantaneous Smoke RA-90 and DM- 
45 HC Smoke Generator. 

N94-13821/1/GAR 414,127 


Flight Validation of a Pulsed Smoke Flow Visualization 


System. 
N94-14106/6/GAR 413,104 


SMOKE GENERATORS 
Operation of the breeze tunnel to determine mass extinc- 


tion coefficients. 
DEDS01 7672/GAR 415,078 


SMOKE SCREENS 
pe a, Smoke Performance of Commercially Available 
Powders |. Infrared Screening by Graphite Flake. 
AD-A272 461/5/GAR 415,077 


413,786 


lavelet Collocation Methods for Initial Value 
Problems of Nonlinear PDE’s. 


KEYWORD INDEX 


N94-15833/4/GAR 
SOCIAL SERVICES 

Serious Mental Iliness and Disability 

hoid ion: United States, 1989. 
PB94-1 '7/GAR 
SOCIO-ECONOMIC FACTORS 


Economics, ethics and climate policy. 
DE94702167/GAR 


SOCIOLOGY 


Area Handbook Series: 
AD-A272 932/5/GAR 


SODIUM 
SWAAN-LT: The long-term, sodium/water reaction analy- 
ler code. 


sis method computer 
DE93019571/GAR 


SODIUM CHLORIDES 
Pressures of Supercritical Sait Solutions. 
N94-15166/9/GAR 
SODIUM-SULFUR BATTERIES 
al design of a sodium sulfur cell for US electric- 
van batteries. 


DE93018683/GAR 413,916 


Sodium-Sulfur Batteries: Energy Storage and Electric Ve- 
hicle Applications. (Latest citations from the Energy Sci- 
ence and Technology Database). 
PB94-860806/GAR 

inorganic Contract Compliance Screening System 
(l ) Software (ILM02.1 Version 4) (for Microcomput- 


ers). 
PB94-500642/GAR 414,257 


SOFTWARE ENGINEERING 
Coordination of software-development activities among 
sites that are ray separated. 
DE93019201/ 414,753 


Space and een Sciences, ot Syaaeen, and Sci- 
entific Data Analysis Support, V —_— 
4 


N94-13788/2/GAR 
Institut de Tec! de |'Information: Rapport Annuel 


1991/1992 (Activities of Institute for Information Technol- 
ogy). 
N94-14069/6/GAR 


Guide to the Software Architectural Design Phase. 
N94-14190/0/GAR 413,700 


Guide to the Software Detailed Design and Production 


Phase. 
N94-14191/8/GAR 


AXAF FITS Standard for Ray Trace Interchange. 
N94-14305/4/GAR 413,203 


Integrating Interface Slicing into Software Engineering 


Processes. 
N94-14368/2/GAR 413,704 
—— Functional Test Designs with a Test Representa- 


NO4-14383/1/GAR 413,653 
Visualization Techniques to Aid in the Analysis of Multi- 


Spectral ae | Data Sets. 
N94-14482/1/GAR 413,209 


Database for Propagation Models. 
N94-14665/1/GAR 413,590 
Verification de Logiciels Critiques Par le Test Statistique 
(Verification of Critical Software by Statistical —- 
N94-14714/7/GAR 3,709 
Open Environments to Support Systems Engroon ing 
Tool integration: A Study Using the Portabie mon 
Tool Environment (PCTE). 
N94-15486/1/GAR 
SOFTWARE RELIABILITY 
Verification de Logiciel: Par le Test Statistique 
(Verification of Critical Software by Statistical Testing). 
N94-14714/7/GAR 413,709 


Software Reliability through Fault-Avoidance and Fault- 


Tolerance. 

N94-15114/9/GAR 413,715 
NASA Trend Ai 
N94-15782/3/GA\ 


SOFTWARE REUSE 
Integrating Interface Slicing into Software Engineering 


Processes. 

N94-14368/2/GAR 413,704 

Open Environments to Support Systems Sees 

Tool Integration: A Study Using the P 

Tool Environment (PCTE). 

N94-15486/1/GAR 
SOFTWARE TOOLS 

Some Computational Tools for the Analysis of through 

Cracks in Stiffened Fuselage Shells. 

NO6-13728/2/GAR 413,093 

VMEC30 Programming Library: Reference Manual. 
N94-13858/3/GAR 


VMEC30 Software Development: Tutorial Manual. 
N94-13944/1/GAR 413,689 


VMEC30 Sun Software Development Utilities: User's 
N94-14051/4/GAR 413,695 


DSP Software ~ > pages etal seal 
ive Signal Processing Testbed. 


415,213 


in the Adult House- 
414,675 


413,266 


Ethiopia. A Country Study. 
413,363 


414,979 


415,562 


413,920 


413,697 


413,701 


413,717 


is Procedures. 
415,569 


413,717 


413,686 


SOIL STRUCTURE INTERACTIONS 


N94-14066/2/GAR 413,575 


EVES: An Overview. 
N94-14088/6/GAR 


413,698 


Guide to the Software Architectural Design Phase. 
N94-14190/0/GAR 413,700 


Guide to the Software Detailed Design and Production 


N94-14191/8/GAR 413,701 
PC4CAST: A Tool for DSN Load Forecasting and Capac- 


ity Planning. 
N94-14384/9/GAR 415,629 
tional Controls Workstation: Algorithms and 


Hardware. 
N94-14626/3/GAR 415,597 


Caesy: A Software Tool for Computer-Aided Engineering. 
N94-14627/1/GAR 414,374 


ASTEC and MODEL: Controls Software Development at 
Goddard Flight Center. 
N94-14628/9/GAR 413,707 


Application of the IMC Software to Controller Design for 
the JPL LSCL Experiment Facility. 
N94-14645/3/GAR 


Open Environments to 
Tool Integration: A Study 

Tool Environment (PCT! Tey 
N94-15486/1/GAR 413,717 


STEP Short Listings to Annotated List- 
Series. 


Shtolo-Converting 
3 National PDES Testbed Report 
94-120623/GAR 414,380 
NIST EXPRESS Toolkit: Introduction and Overview. Na- 
tional PDES Testbed Report Series. 
PB94-120664/GAR 414,381 
Engineering of Systems for Application of Scientific Com- 
in Industry. 
PB94-126232/GAR 414,376 
Computer Software Maintenance. (Latest citations from 


the INSPEC Database). 
PB94-859766/GAR 413,739 


SOHO MISSION 
Grazing Incidence Detectors for the SOHO Coronal Diag- 
nostic rometer. 
N94-15063/8/GAR 415,753 
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Engineered in of SSC cooling ponds. 
nos egal R 415,479 


improved cable insulation for superconducting ——-. 
Oeas0401 71/GAR 5,497 


pang propagation study for the BNL-built, full-length, 
50mm aperture SSC model dipoles. 
DE93040172/GAR 415,498 
High energy Te program at Texas A&M University. 

Final report, April 1, 1990--March 31, 1991. 

DE93041089/GAR_ 415,502 
SUPERCONDUCTING WIRES 

ing of Superconducting Composite Materials (M-4). 

N94-13736/1/GAR 414,545 
SUPERCONDUCTIVITY 

Crossover from BCS to Bose superconductivity: A func- 

tional integral approach. 

DE9301 3/GAR 415,334 


Numerical experiments on the Ginzburg-Landau equa- 


tions. 
DE93019504/GAR 415,335 


SUPERCONDUCTORS 
Structure-property relationships in radical-cation (elec- 
tron-donor molecule) and anion-based (including fuller- 
ides) organic superconductors and their use in the design 
of new mateniais. 
DE93018617/GAR 413,457 


Dimensional crossover in the torque in a layered super- 


conductor. 

DE93019544/GAR 415,396 
Non-fermi-liquid and multichannel Kondo phenomena in 
Y(1-x)U(Q)Pd3 and related alloys. 

DE93040135/GAR 415,338 


Superconductivity Devices: Commercial Use of Space. 
N94-14324/5/GAR 413,828 


New Approach to Optical Photon Detection. 
N94-15028/1/GAR 

Superconductive X ray Photon Detectors. 
N94-15031/5/GAR 415,512 
Metastable Superconductors as Photon Detectors. 
N94-15032/3/GAR 415,513 
Hot Electron Mixers, the Potential Competition. 
N94-15055/4/GAR 413,230 


X-ray Diffraction Line Broadening: Modeling and Applica- 
tions to High-(T sub c) Superconductors. 
see tirana 415,361 
,~ of the Impact on U.S. Industry of the NIST/Boul- 
‘conductivity Programs: An Interim Study. 
Are 20680/GAR 415,363 
SUPERCRITICAL FLOW 
Dropiet-Turbulence Interactions in Sprays Exposed to Su- 
nvironmental Conditions. 


percritical E 
Noa. 14308/8/GAR 413,555 


SUPERCRITICAL WINGS 
Physical souemian of the Benchmark Models Program 


Noa. 15722/9/GAi 
N94-15722/9/GAR 413,118 
SUPERFUND 


415,478 


413,840 


Superfund Technical Assistance Grants (Fact Sheet). 
PB93-963301/GAR 414,244 





ag Technical Assistance Grants (TAGs) (Pam- 

PB93-963302/GAR 414,245 

— Permit hom Leen Update Package. Revi- 
2, September 1993. 

P9413 00252/GAR 414,246 


Innovative Togusey Evaluation Pr 
Tech Profiles, Sixth Edition — 
PB94-123858/GAR 414,255 


Superfund Innovative Lana Evaiuation Program: 
Annual Report to 

PB94-123874/GAR 414,256 
Inorganic Contract Compliance Screening System 
— Software “ILMO2. 1 Version 4) (for Microcomput- 


ers). 
PB94-500642/GAR 414,257 


SUPERHIGH FREQUENCIES 
Tree Attenuation at 20 GHz: Foliage Effects. 
N94-14672/7/GAR 


SUPERLATTICES 
Magneto-Optic Superlattice Thin Films: 
Structural and Magnetic Characterization. 
N94-14982/0/GA\ 415,353 
Multilayered Approach to Superconducting Tunnel Junc- 
tion X ray Detectors. 
N94-15089/3/GAR 415,519 


SUPERNOVAE 
Program of Correlated Observations Using the EGRET 
instrument on GRO and the IMB Neutrino Detector. 
N94-13856/7/GAR 413,194 
SUPERPLASTICITY 
Use of Backscattered Electron imaging Mode to Assess 
the Effect of Fine Dispersions on Development of Super- 
plastic Microstructure in Al-Mg Alloys. 
AD-A272 426/8/GAR 414,539 
Effect of Thermai Processing Practices on the Properties 
of Superplastic Al-Li Alloys. 
N94-14850/9/GAR 414,557 
SUPERSONIC BOUNDARY LAYERS 
ap nee of the Dilatational Dissipation in Compressi- 


ble Hi a Shear Flow. 
N94-14758/4/GAR 415,188 


Response of a Supersonic Boundary Layer to a Com- 
pression Corner. 
N94-14759/2/GAR 415,189 


SUPERSONIC COMBUSTION 
Modelisation et Simulation des Phenomenes de Trans- 
port et Combustion dans Une Couche de Melange Super- 
— (Modeling and Simulation of Transport and Com- 
a Supersonic Mixing ae, * 
413,514 


413,597 


Fabrication, 


ion Phenomena in 

NOt 94194/2/GAR 
SUPERSONIC COMBUSTION RAMJET ENGINES 

Flight Testing of Airbreathing Hypersonic Vehicles 


N94-15753/4/GAR 415,616 


SUPERSONIC FLIGHT 
Problem of the Sonic Boom for Future High-Speed Trans- 


port Aircraft. 

N94-13692/6/GAR 415,828 

Aircraft Sonic Boom: Effects on Buildings. (Latest cita- 

tions from the NTIS Bibliographic Database). 

PB94-861382/GAR 414,168 
SUPERSONIC FLOW 

Response of a Supersonic Boundary Layer to a Com- 


pression Corner. 
N94-14759/2/GAR 415,189 
New Lagpr. ; Method for Three-Dimensional Steady 


Supersonic . 
N94-14847/5/GAR 415,195 


Methodes Avancees pour les Essais des Grilles d’Aubes 
(Advanced Methods for Cascade Testing). 
N94-15119/8/GAR 413,533 


Interaction Between the Shock Wave Attached to a 

Wi and Freestream Disturbances. 

N94-15478/8/GAR 415,202 
SUPERSONIC INLETS 

Numerical Investigations in Three-Dimensional Internal 


Flows. 
N94-15551/2/GAR 415,206 


SUPERSONIC JET FLOW 
Mixing Noise Reduction for Rectangular 
by Nozzle Shapi + ne Induced Screech Mixing. 
N94-14208/0/GA\ 
SUPERSONIC NOZZLES 
or Neen Noise Reduction for Rectangular 
= Ng Induced Screech Mixing. 
Noa 414208/0/0A 413,105 
Shock-Free Supersonic Elliptic Nozzles and Method of 


Forming Same. 
PAT-APPL-8-095 563/GAR 413,552 


SUPERSONIC WIND TUNNELS 
lopment, Virtual Zone Navier-Stokes 
Computations of Oscillating Control Surfaces and Com- 
Se eS eee 


NO4-14030/8/GAR 413,066 


SUPERSYMMETRY 
Simulating supersymmetry with ISAJET 7.0/ISASUSY 1.0. 


Jets 
413,105 


Jets 


KEYWORD INDEX 


DE93018266/GAR 


SUPPORT INTERFERENCE 
Fiow-Field Interference Produced by an Asymmetrical 


Support Strut. 
N94-14031/6/GAR 413,067 


SUPPORT SYSTEMS 
Evaluation of ZIM and Entity-Relational Models in Manag- 
ng Databases for Decision Support Systems. 
N 14202/3/GAR 413,703 


SUPPRESSORS 
Echo Suppression and Cancellation in Telecommunica- 
tion Systems. (Latest citations from the INSPEC Data- 


base). 
PB94-859907/GAR 
SURFACE ACOUSTIC WAVE DEVICES 


Integrated Optics Technology Transfer. 
N94-13868/2/GAR 


SURFACE AIR 
Svenska maetnaet foer luft och nederboerd. (Monitoring 
network for air and precipitation measurements in 
Sweden). 
0E94702191/GAR 


SURFACE CHEMISTRY 
Nondestructive Testing of Surfaces and Surface Coat- 
ings: X-ray Analysis. (Latest citations from the Energy 
Science and Technology Database). 
PB94-860483/GAR 


SURFACE COATING 
Multifunction coatings obtained by physical processes: 
cathode sputt , Spraying, melting. 
DE94700001/GA' 414,455 


SURFACE COOLING 

Modelisation de la Distribution de Temperature dans UN 
Rouleau de Cuivre pour la Conception d’UN Systeme de 
Rouleaux Refroidis Adapte a la lee en Bande Verti- 
cale (Modelling of the Temperature Distribution in a 
Copper Roll for the in of a System of Cooled Rolls 
Adapted to Vertical Strip Casting). 

N94-13866/6/GAR 414,468 


SURFACE EMITTING LASERS 
Spectrally and temporally resolved laser emission from 
vertical cavity surface emitting lasers. 
DE93019410/GAR 415,236 
SURFACE ENERGY 
Simulation Studies for Surfaces and Materials Strength. 
N94-15004/2/GAR 414,436 


SURFACE GEOMETRY 
Multigrid Solution of internal Flows Using Unstructured 
Solution Adaptive Meshes. 
N94-14356/7/GAR 


SURFACE PROPERTIES 
Fundamental mechanisms in flue gas conditioning. Quar- 
terly report, April 1993--June 1993. 
DE93041247/GAR 


Surface Characterization of LDEF Materials. 
N94-14683/4/GAR 414,572 
Engineering ign of sub-Micron Topographies for Si- 
multaneously ‘ent and Reflective Metal-Polymer 
Interfaces. 
N94-15700/5/GAR 414,562 


Analytical and Experimental investigation of the Feasibili- 
ty of Accelerated Lifetime Testing of Materials Exposed 


to an Atomic a Beam. 
N94-15766/6/GA\ 414,533 
SURFACE ROUGHNESS 


investigation of Zerodur Material Processing. 
N94-14903/6/GAR 415,262 


Method and Apparatus for Non-Destructive Evaluation of 
Composite Materials with Cloth Surface Impressions. 
PAT-APPL-8-110 278/GAR 414,500 


Experiments and Theoretical Considerations Regarding 
the Allowable — Height in Laminar Flow. 
PB94-125556/GA\ 415,223 


SURFACE WATER 
Poe ages iration Potentielle en : Variabilite 
Spatiale et Temporelle (Potential Evapotranspiration in 
Belgium: Spatial and Temporal Variability). 
N94-13994/6/GAR 414,852 
Agrarisch Onderwijs. 


Deel 2: Eutrophication Observed by Remote Sensi 
Educational Approach to Water Quality Monitoring (Edu- 
cational Module for the Higher icultural Education. 
Part 2: Eutrophication Observed by Remote Sensing: An 
Educational ‘oach to Water Quality Monitoring). 
N94-14462/3/GAR 413,160 
SURFACES 

Diffraction and holography of photoelectrons and fluores- 
cent x-rays. 

415,333 


DE93019240/GAR 

Nondestructive Testing of Surfaces and Surface Coat- 
ings: wenn a. Latest citations from the Energy 
Science and Technology Database). 
PB94 860483/GAR 


SURFACTANTS 
Surfactant studies for bench-scale operation. Fourth 
— technical progress report, April 1, 1993--June 
1 4 
DE93041229/GAR 
Surfactant Studies for Bench-Scale Operation. 


415,410 


413,614 


413,896 


414,118 


414,409 


413,530 


414,109 


414,409 


413,967 


SWITCHED MODE POWER SUPPLIES 


N94-13947/4/GAR 
SURGES 
engneange: Open Forum on Surge Protection Applica- 


PB4-118056/GAR 413,869 


SURVEYS 
Review of Robust Detection. 
N94-13829/4/GAR 


Generic Results of the Space Physics Community 


Survey. 
N94-13984/7/GAR 413,200 


Hikers and Recreational Stock Users: Predicting and 
Recreation Conflicts in Three Wildernesses. 
PB94-120268/GAR 415, 531 


SUSPENSIONS 
Advanced in Macrostatistical Hydrodynamics 
DE93018479/GAR 


SWEDEN 
Svenska maetnaet foer luft och nederboerd. (Monitoring 
network for air and precipitation measurements in 


Sweden). 
DE94702191/GAR 


Luftfoeroreningar i soedra Sv 
1992. ct Pollution in southern 
effects 1992). 

094702180/GAR 414,120 


Kartlaeggning av installerade NO(sub x)-, SO(sub 2)- och 
CO-instrument. (installations of instruments for continu- 
ous measurements of NO(sub x), SO(sub 2) and CO). 

DE94702199/GAR 414,122 


Energi foer kommande generationer. En !VA-studie om 
behov och foerutsaettningar foer forskning och teknisk 
utveckling infoer 2000-talet. (Energy for generations to 
come. Conclusions and recommendations. An IVA-study 
of needs = prerequisites for research and technical de- 
velopment for the 2000s). 

DE94702206/GAR 414,077 


Energi foer kommande generationer. Delstudie 2. Fram- 
gaangsrik utveckling av energiteknik. (Energy for genera- 
tions to come. Part 2. Successful development of energy 


technology). 
DE94702207/GAR 414,078 


Energi foer kommande generationer. Delstudie 3. Energi- 
forskning: Optioner infoer 2000-talet. (Energy for genera- 
tions to come. Part 3. Energy research: Options for the 
21st century). 

DE94702208/GAR 414,079 


Utvaerdering av programmet foer effektivare energian- 
vaendning: Evaluation of the program for efficient energy 


se). 
DE94702209/ GAR 


Swedish ISY Contribution. 
N94-14256/9/GAR 414,795 


Mikrobiologisk Forskning vid ett Antal Forskningsinstitut i 
Det Forna Sovjetunionen: En Sammanfattning av Littera- 
turdata (Microbiology Research at Some Research Insti- 
tutes in the Former Soviet Union: A Survey of Scientific 
Publications). 

PB94-123320/GAR 414,341 


Vad Goer Svenska Folket om det Blir Krig: En Enkaetun- 

wee neapy | (What Will the Population in Sweden Do if 
ttacked: A Survey). 

PB94-123338/GAR 414,759 


Oevning ger Faerdighet: Studie av en Kommunal Ledn- 
ingsoevning (Training Gives Skills: A Study of a Local 
Command Exercise). 
PB94-123346/GAR 


Produktstrategi Telekommunikation (Product Strategy 
Telecommunication). 
PB94-123544/GAR 414,760 


SP Industry Calorimeter for Rate of Heat Release Meas- 
urements Up to 10MW. 
PB94-124211/GAR 413,523 


Guifkrisen och Svensk Varufoersoerjning (Gulf Conflict 


and Swedish Import. Main Report). 
PB94-124450/GAR 413,440 


SWELLING 
Advanced liquefaction using coal swelling and catalyst 
dispersion techniques. Quarterly technical progress 
report, January--March 1993. 
DE93041248/GAR 413,972 


SWEPT WINGS 
Aerodynamic Control of Nasp-Type Vehicles through 
Vortex Manipulation. Volume 3: Wing Rock Experiments. 
N94-15780/7/GAR 413,077 
SWINE 
Inhysning av Draektiga i a Boxar med 
yn Funktionss och ingsrutiner i 
(Housing of Gestating in Long 
lane Pens with Liquid Feeding: Function Studies and 
Grouping Routines in 5 Sow Pools). 
PB94-123403/GAR 413,164 


Avwvaenjning av Grisar i ett Suggstyrt och i ett Konven- 
tionelit In ssystern ery tae of Pigs in a Sow-Con- 
trolled and in a tional Housing System). 
PB94-123585/GAR 413,165 


SWITCHED MODE POWER SUPPLIES 
Switched Mode Power Supplies. (Latest citations from 
the INSPEC Database). 


413,978 


413,774 


415,415 


414,118 
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414,080 


414,770 
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PB94-859725/GAR 413,825 


SWITZERLAND 
Journal. 16th Edition, 


Switzerland: International Customs 
Year 1993-1994. Number 1. Supplement 1--Transiation. 
PB94-120789/GAR 413,436 


SYMBOLS — 
Oo reaed es ee Sten oe, 
— 414,360 


ware in 
Noe tsToa/GAR 


N94-15448/1/' 


SYNCHROTRON RADIATION 
Mossbauer with synchrotron radiation. 
DE93019753/GAR 


SYNCHROTRON RADIATION SOURCES 
Mossbauer with synchrotron radia 
DE93019753/GAR 


SYNTHESIS 
Sol-spray preparation, potentiate chesasteteten, and sin- 


of 
DE93018577/ 414,438 


SYNTHESIS (CHEMISTRY) 
} my e Oxidacao Total do Etileno e Propileno 
ae Crates ae Seno ee 
dation of Ethylene and Propylene Over Silver Cataiysts). 
FESS-11S801/GAR 413,473 
Preparation of a Ketene Acetal with Phase-Trans- 
eieb ie te Fay A 
PB94-124526/GAR 413,448 
SYNTHESIS GAS 
Novel approaches to the a & of higher alcohols 
from synthesis gas. Quarterly technical progress report 
No. 10, ee 1993. 
DE93040515/ 413,956 


High pressure synthesis gas conversion. Task 3: High 
93040517/GAR 413,957 
of 


m5, 476 


1993--June 30, 1993. 
DE93041244/GAR 
SYNTHETIC APERTURE RADAR 
bes ey Time-Frequency Distribution Techniques. 
N94-1 /1/GAR 413,808 


Heisei 4 Nendo Chikyuu ete Soe Senta Seika Houkok 
Usho (Earth Observation Center Annual Report on Re- 
search and Fiscal Year 1992). 

N94-14091/0/GAR 414,918 


Results from ERS-1 and JERS-1 SAR Calibration Experi- 
ments and Data arte 
415,71 


N94-14210/6/GAR 
Artificial Oil Pollution Wave Observation in 
414,282 


Detection and 
the Sea Adjacent to Japan by ERS-1 SAR. 

Noe14212/2/GAR 

Exact Processing Algorithm for Wide Beam Spaceborne 
N94-14213/0/GAR 415,717 
Proceedings of the Third Spaceborne imaging Radar 
Symposium. 

N94-15886/2/GAR 415,820 


413,971 


ALMAZ. 
N94-15889/6/GAR 415,695 
X-SAR: The X-Band Synthetic Aperture Radar on Board 


the Space Shuttle. 

N94-15891/2/GAR 415,822 
Envisat ASAR. 
N94-15892/0/GAR 


RADARSAT 
N94-15893/8/ 415,696 


er Aiea Oe Une of Rater tee 
N94-15895/3/GAR 414,853 


SIR-C/X-SAR Free Flyer Concept. 
N94-15903/5/GAR 


EOS SAR: A New Approach. 
N94-15904/3/GAR 


TOPSAT: Global 
N94-15905/0/ 


415,823 


415,572 


415,573 
Topographic Mission. 
Calibration: Practical Experience with ERS-1. 
No4-15007/6/GAR 415,824 
Setete Aperture Radar Signal Processing: Trends and 


N94. 15008/4/GAR 413,809 
KW-122 VOL. 94, No. 5 


415,574 


KEYWORD INDEX 


SAR Sensor Electronics: T/R Modules. 


N94-15911/8/GAR 413,810 


Advanced Antennas for SAR Spacecraft. 
N94-15912/6/GAR 
High Resolution SAR Applications and 
Design. 
N94-15913/4/GAR 
1 Studies of Chinese Spaceborne SAR. 

N94-15916/7/GAR 
SYNTHETIC MATERIALS 

Direct synthesis of organic and organometallic-containing 

MICA-type aluminosilicates. 

DE93019001/GAR 413,447 


SYSTEMS ANALYSIS 


System analysis computer model 
Reactor = Version 1). 
'93018902/GAR 


RELAP5/MOD3 AP600 problems. 


415,697 
Instrument 


413,811 


414,902 


for the High Flux Iso- 
414,966 


414,967 
de a de Refus: 
and Composi- 


413,691 


Space and Earth Sciences, Computer Systems, and Sci- 
entific Data is Support, Volume 1. 
N94-13788/2/ 415,705 


Integrating Interface Slicing into Software Engineering 
Processes. 

N94-14368/2/GAR 413,704 
Formal Functional Test Designs with a Test Representa- 
tion Language. 

Ps ate 413,653 
duction Methodology for Artcutaned, xible Body 
Structures. 

N94-14622/2/GAR 415,729 
Concepcao e Cotes & per 2 e Sistemas In- 
teractivos (Design Construction interactive Appli- 

cations and Systems). 
Peed 116332/GAR 413,726 


Review of the Tax Systems Modernization of the Internal 
Revenue Service. 
PB94-120169/GAR 413,407 


aay of Systems for Application of Scientific Com- 
126232/GAR 414,376 
SYSTEMS INTEGRATION 
Advanced Cosanaee ESM System 
Testbed: Integration 
N94-13939/1/GAR 413,633 
institut de T de I'information: Rapport Annuel 
_— (Activities of Institute for Information Technol- 
NOs. 14069/6/GAR 413,697 
TABLES (DATA) 
Temperature Dependence of the Far Infrared Optical 
Constants of . 
PB94-124336/GAR 414,574 
TACTILE SENSORS (ROBOTICS) 
Development of a Tactile and Vision | ited System, 
Object identification Techniques for Applica- 
tions. 
ceo 414,411 
ision System to Supple- 
oon Se Se ay ay phy Tactile Sy Ay Capability in a Structured 
N94-13844/3/GAR 414,412 


TAIL STING SUPPORT 

— of Sti Support Interference and Some pans 
issues for the Spee CEEy Cr) 
PB94-120151/GAR 


TANKS 
ic effect in a tank containing two liquids. 
'93018991/GAR 414,968 


Use of outdoor containments at Westinghouse Hanford 


De90018401/GAR 414,184 


Engineering Assessment and Certification of Integrity of 


the 490-Q1 tank 

DESs019551/GAR 414,226 
Advanced chemical separations in support of the clean 
ead 93019762) GAR 414,190 


Roe eee 2 temperature 
ambient to 315(degrees, 00 (degrees) 
Dessorer: 9775/GAR 7 sagen : 714191 


Coneinn Cle ettgy fer Sages tate aia 
Desa8s0398/GAR 414,233 
Continuum soil modeling in the static analysis of buried 
structures. 

DE93040406/GAR 414,200 
Establishing in situ conditions of Hanford waste tanks 
subjected to the aging effects of thermal degradation and 
creep of concrete. 

DE93040407/GAR 414,957 


(ACES) 


TAPE RECORDERS 
Ri ing System Using Multiplexed Inputs to a Multi- 
lecorder. 


channel 
PATENT-5 249 085 415,108 


TARGET ACQUISITION 
Systems engineering/human factors approach to human 
machine interface design for aided target acquisition. 
DE93017502/GAR 415,090 
Airborne 2 Color Ranging Experiment. 
N94-15614/8/GAR 

TARIFFS 
Finland: international Customs Journal. 20th Edition, Year 
1993-1994. 
PB94-120763/GAR 413,435 
Switzerland: international Customs Journal. 16th Edition, 
Year 1993-1994. Number 1. Supplement 1--Transiation. 
PB94-120789/GAR 413,436 

TASK FORCES 
Establishment of a Permanent Joint Task Force Head- 
quarters: An Analysis of Sourcing a Command and Con- 
trol Structure Capable of Executing Forced Entry Contin- 


% vcy Operations. 
D-A272 885/5/GAR 414,766 


TATB 

Velocimetry studies on the prompt initiation of PBX 9502. 

DE93018364/GAR 415,087 
TAXATION 

Polish Ri 

PB94-961 
TAXES 

Progress report on the AMT analysis. 

DE93041312/GAR 414,012 

Review of the Tax Systems Modernization of the Internal 

Revenue Service. 

PB94-120169/GAR 413,407 
TCPA 

NTP Technical Report on Toxicity of Tetrachlorophthalic 

Anhydride (CAS No. ee. " s-j—prres by Gavage 

to F344/N Rats and B6C3F1 Mi 

PB94-119245/GAR 414,726 
TEACHING MACHINES 

Computer Aided Instruction: Effectiveness, Student Be- 

havior, and Acceptance. (Latest citations from the NTIS 

Bibliographic Database). 

PB94-861028/GAR 413,343 
TEARING 

Crack-Tip-Opening Angle Measurements and Crack Tun- 

neling under Stable Tearing in Thin Sheet 2024-T3 Alumi- 


num Alloy. 
N94-15184/2/GAR 414,560 


Prediction of Stable Tearing of 2024-T3 Aluminum Alloy 
Using the Crack-Tip Opening Angle Approach. 
N94-15708/8/GAR 414,563 


Measurement and Analysis of Critical CTOA for an Alumi- 


num Alloy Sheet. 

N94-15948/0/GAR 414,564 
TECHNICAL ASSISTANCE 

Industry Subsector Analysis, Trinidad and Tobago: Key 

Contact List, February 1993. 

PB94-116779/GAR 413,417 


industry aed Analysis, Barbados: Key Contact List, 


February 199: 
PB94- 116787/GAR 413,418 


Industry Subsector Ai is, Netherlands Antilles and 
Aruba: Key Contact List, February 1993. 
PB94-116795/GAR 413,419 


ary! Subsector Analysis, Dominica: Key Contact List, 


1993. 
PB94-116803/GAR 413,420 


Industry Subsector Analysis, Antigua and Barbuda: Key 

Contact List, February 1992. 

PB94-120417/GAR 413,425 
TECHNICAL ASSISTANCE GRANT PROGRAM 

Superfund Technical Assistance Grants (Fact Sheet). 
PB93-963301/GAR 414,244 


Superfund Technical Assistance Grants (TAGs) (Pam- 


phiet). 
PB93-963302/GAR 414,245 


TECHNICAL REPORT 
Basic Sulfur Recovery 
Report, January 31, 1991. 
PB94-122975/GAR 
TECHNICAL WRITING 
Write It Right: ny ee for Developing User In- 
struction Manuals for Medical Devices Used in Home 
Health Care (Training wyPemm 
PB94-780095/GAR 
TECHNOLOGICAL INNOVATIONS 
Frontiers of Science and Measurement: Report on a 
H the National Physical Labo- 
ics. Held in Teddington, 
415,527 


413,321 


tions on VAT Tariffs and Excise Rates. 
2/GAR 413,413 


Research. Annual Technical 
414,033 


413,373 


-124310/GAR_ 
TECHNOLOGICAL INTELLIGENCE 
Fuel Cell Electric Power Generation: Foreign Patent 
inn a oo — from the Energy Science 





PB94-860525/GAR 


TECHNOLOGY ASSESSMENT 

Participation in the International School of Innovative 
Technologies for oe the environment heid its “inno- 
vative Technolog! ally ag the Environment: Air, 
Water and "son" in Gua, Italy. Foreign report, April 20-- 
May 10, 1992. 

DE93016338/GAR 414,311 
Statement of David E. Baldwin, Associate Director for 
Energy, Lawrence Livermore National Laboratory and 
John C. Crawford, Vice President, Sandia National Lab- 
oratories, California, to the Subcommittee on Research 
and Development of the Committee on Environment and 
Public Works, United States Senate, Washington, DC, 
March 22, 1993. 
DE93017991/GAR 413,981 


Legacy of the X-ray Laser Program. 
93019550/GAR 414,537 

STAR 21: Strategic Technologies for the Army of the 

Twenty-First Century. 

PB94-118296/GAR 414,757 
TECHNOLOGY INNOVATION 

Local- and Regional-Based Initiatives to Increase Produc- 
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NUREG/CR-6108/GAR 414,958 
TRITIUM PRODUCTION REACTORS 

Integrated safeguards and security for a highly automated 
process. 


TURBINE BLADES 


DE93018370/GAR 415,015 
tymegen isotope separation experience at the Savannah 


DE93019832/GAR 414,929 


TRITIUM TARGET 
Measurement of p(sub zz) of the laser-driven polarized 


DE93018996/GAR 415,431 


TROJAN HORSE 
Computer Security and Computer Viruses. (Latest cita- 
tions from Conference Papers Index). 
PB94-860673/GAR 413,791 
TROPICAL METEOROLOGY 
TRMM Radar. 
N94-15894/6/GAR 
TROPICAL REGIONS 


TRMM System Overview and Status in the United States. 
N94-14221/3/GAR 413,277 


413,294 


Trmm Project in Japan: Overview and Status. 
N94-14222/1/GAR 413,278 
Clouds and the Earth's Radiant Energy System (CERES) 
on the Tropical Rainfall Measuring Mission (TRMM). 
N94-14223/9/GAR. 413,279 
TRMM Precipitation Radar Algorithm. 
N94- SAEBEITIOAR 
Estimate of 
tion by Using Radar- 
N94-14225/4/GAR 
Future TRMM Follow-on Mission. 
N94-14228/8/GAR 413,283 
\Al Topic: El Nino. Southern Oscillation and interannual 
Climate Variability. 
N94-15186/7/GAR 415,042 
TROPOSPHERE 
der Aerosole fuer den Ferntransport von 
len in der Troposphaere (importance of Sprays 
Se een ee 
r 
N94-14723/8/GAR 


TROPOSPHERIC SCATTERING 


Results from a Study of Scintillation Behavior at 12, 20, 
tla, = hn dias heme reeatimatian a :aniicas 


Olympus Receivers. 
N94-14659/4/GAR 413,588 


TROUT 
Fish habitat improvement projects in the Fifteenmile 
Creek and Trout Creek Basins of central Oregon: Field 
review and mai recommendations. 
DE93019488/ 414,885 
TRUCKING INDUSTRY 
Western States Transparent Borders Project: Institutional 
and Recommended 


Barriers 
PB94-121381/GAR 


TRUCKS 
Transportation 
cated on the Texas/Mexico Border. 
PB94-120912/GAR 
TRUSSES 
Preliminary Analysis and 
Spacer Truss of 
N94-15709/6/ 
TUBES 
Filmwise Condensation of Steam on Horizontal Corrugat- 
ed and Wire-Wrapped Corrugated Tubes. 
AD-A272 615/6/GAR 415,400 
TUNABLE LASERS 
Tetravalent Chromium (Cr(4+ )) as Laser-Active lon for 
Tunable Solid-State Lasers. 
N94-14576/0/GAR 415,258 
TUNGSTEN 
Liquid Phase Sintering 
cr . Effect of Mi Matrix 
N94-15171/9/GAR 
TUNGSTEN OXIDES 
Quartz Crystal Microbalance Study of Lithium Insertion 
and Removal into Evaporated Films MO(Y) (M = Mo, 


Fe, and V). 
N94-14203/1/GAR 413,469 
TUNING 


Tuning of Gaussian 
N94-14018/3/GAR 413,747 
Cones Issues in Optimal Tuning and Placement 


of Passive 

N94-14647/9/GAR 415,733 
Geotechnical 
ties report, Ji 
DE93019208/ 


TUNNELS 
Armor Rock Habitat Survey of Hampton Roads Tunnel. 
PB94-118452/GAR 413,485 


413,280 

oa of TRMM Rainfall Observa- 
MeDAS Composite Data. 

413,281 


414,134 


Design 
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of Tungsten Composites under Mi- 
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Stochastic Control Systems. 
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Multigrid Solution of Internal Flows Using Unstructured 


N94-14356/7/GAR 413,530 
JPRS Report: Science and Technology. Central Eurasia: 
Science. 
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N94-14573/7/GAR 414,478 


Effects of Rotation on Coolant Pi Heat Transfer. 
: with Trips Normal and 


N94-15991/0/GAR - 413,535 
WISPER and WISPERX: Final Definition of Two Standar- 
dised Fatigue Loading Sequences for Wind Turbine 
PB94-126307/GAR 414,057 


Turbulente Partikeidispersion in Eingeschiossenen Drall- 
Se Pesea Particle Dispersion in Confined 
— ) 

vo4.14045/6/GAR 
TURBINE WHEELS 

JPRS Report: Science and Technology. Central Eurasia: 

N94-14573/7/GAR 414,478 
TURBINES 

Measurement and Prediction of the Flow Through an An- 

nular Turbine Cascade. 

AD-A272 530/7/GAR 413,527 
TURBOFAN ENGINES 
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Noise Control Measures Applied. 

Noe 114036/5/GAR 413,103 
TURBOJET ENGINES 

Hot c Seal Rig for Measuring Hypersonic Engine 

Seal and Flow Performance. 

N94-14727/9/GAR 415,605 
TURBOMACHINERY 
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No4-14848/5/GA 413,532 


Methodes Avancees pour les Essais des Grilles d’Aubes 
(Advanced Methods for Cascade Testing). 
N94-15119/8/GAR 413,533 


TURBORAMJET ENGINES 


413,529 


Hypersonic ! 
N94-14156/1/GAR 
TURBULENCE 
Reaction Zone Models for Vortex Simulation of Turbulent 
Combustion. 
AD-A272 723/8/GAR 413,512 
Experimental Study of a Turbulent Boundary Layer in the 
Trailing Edge Region of a Curculation-Control Airfoil. 
N94-14541/4/GAR 413,069 
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Two-Dimensional 
N94-14756/8/GAR 413,539 


TURBULENCE EFFECTS 
Effects of Turbulence on the Geodynamic Laser Ranging 
N94-15616/3/GAR 415,811 
TURBULENCE MODELS 
Development of a Recursion Ang-Based Turbulence 
N94-13718/9/GAR 415,127 


Small-Scale Turbulence Model. 
N94-14746/9/GAR 


Local Nature of the Energy Cascade. 
N94-14748/5/GAR 415,179 
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Pursuit 
N94-1474! 13/GAR 415,180 


Triad Interactions in the Dissipation Range. 
N94-14750/1/GAR 415,181 
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N94- 14757/6/GAR 415,187 
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N94-14764/2/GAR 413,518 


Structure of Turbulent Non-Premixed Flames Modeled 


with Two-Step 
N94-14767/5/GAR 413,521 


413,545 


415,177 


N94-15475/4/GAR 


Proteus Two-Dimensional 
Version 2.0. Volume 1: Anatyets D 


KW-128 VOL. 94, No. 5 


KEYWORD INDEX 


415,204 
Proteus Three-Dimensional Navier-Stokes Computer 
Code, Version 1.0. Volume 2: User's Guide. 
N94-15488/7/GAR 415,205 
TURBULENT BOUNDARY LAYER 
Computational and Analytical Methods in Nonlinear Fiuid 


aBAzr 722/0/GAR 415,112 
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N94-14541/4/GAR 


Direct Simulation of Polymer aus Reduction in Free 
Shear Flows and Vortex Dipoles. 
N94-14755/0/GAR 415,186 


Response of a Supersonic Boundary Layer to a Com- 
= Corner. 
94-14759/2/GAR 415,189 


Transport Equation for Eddy Viscosity. 
N94-14762/6/GAR 415,192 


Interaction of Two Glancing, Crossing Shock Waves with 
a Turbulent -Layer at Various Mach Numbers. 
N94-14780/8/GAR 


415,193 
TURBULENT COMBUSTION 
re Turbulence Using Numerical Simulation Data- 


4: Proceedings of the 1992 Summer Program 
Now! 14745/1/GAR 413, 516 


Evolution Equation for the Flame Surface Density in Tur- 
bulent Premixed Combustion. 
N94-14764/2/GAR 413,518 


Numerical Simulations of Turbulent Premixed H2/O2/N2 
Flames with Complex 
N94-14765/9/GAR 413,519 


Structure of Turbulent Non-Premixed Flames Modeled 
with Two-Step Chemistry. 
N94-14767/5/GAR 413,521 


TURBULENT DIFFUSION 
Turbulente Diffusion in Einer 
mung MIT Stabiler Dichteschichi 


in Homogeneous Shear Flow with 
cation). 
N94-14443/3/GAR 
TURBULENT FLOW 
Development of a Recursion Rng-Based Turbulence 
N94-13718/9/GAR 415,127 
Turbulente Partikeldispersion in Eingeschiossenen Drall- 
stroet (Turbulent Particle Dispersion in Confined 
Swirling ). 
N94-14045/6/GAR 413,529 


Dropiet-Turbulence interactions in Sprays Exposed to Su- 
percritical Environmental Conditions. - 
413,555 


N94-14308/8/GAR 
Interactions among . Magnetic Fields and p- 
413,208 


Mode Oscillations in 

N94-14479/7/GAR 

pony | Turbulence Using Numerical Simulation Data- 

bases. 4 of the 1992 Summer ‘am. 

N94-14745/1/GAR 413,516 

Structure of Intense Vorticity in Homogeneous Isotropic 
urbulence. 
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Local Nature of the Energy Cascade. 
N94-14748/5/GAR 415,179 
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Noe 147S0/8/GAR 413,539 
investigation of the Dilatationa!l Dissipation in Compressi- 
ble Shear Flow. 
N94-147! varGan 415,188 


ONS and of the Interaction Between Turbulent 
Premixed Flames and Walls. 
N94-14763/4/GAR 413,517 


Evolution Equation for the Flame Surface Density in Tur- 
bulent Premixed Combustion. 
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N94-15427/5/GAR . ‘ 415,200 


inviscid Instability of Streamwise Corner Flow. 
N94-15834/2/GAR 415,214 


Correction of X Hot-Wire Measurements for Gradients 
Normal to the Plane of the Wires. 
PB94-125473/GAR 415,221 
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sonique (Modeling and Simulation of Transport and Com- 
bustion Phenomena in a Supersonic Mixing Layer). 
NO4-14194/2/GAR 


413,514 
Stochastic Modeling of Turbulent Reacting Flows. 
N94-14768/3/GAR 


TURKEY 
Turkish National Frequency Monitoring System Feasibility 
Studies. Executive Summary. 
PB94-116688/GAR 413,629 


TVD SCHEMES 
Hypersonic Viscous Fiow Computations. 
N94-14612/3/GAR 

TWO DIMENSIONAL FLOW 
Implicit Finite Volume Nodai Point Scheme for the Solu- 
tion of Two-Dimensional Compressible Navier-Stokes 


Equations. 
N94-14603/2/GAR 


TWO DIMENSIONAL MODELS 
Crack-Tip-Opening Angle Measurements and Crack Tun- 
neling under Stable Tearing in Thin Sheet 2024-T3 Alumi- 
num Alloy. 
N94-15184/2/GAR 


TWO FLUID MODELS 
Boundary Layer Flow of Air over Water on a Fiat Plate. 
N94-15479/6/GAR 415,203 


TWO PHASE FLOW 
Literature Review: Heat Transfer through Two-Phase In- 
sulation Systems Consisting of Powders in a Continuous 
Gas Phase 
DE93014387/GAR 414,535 
Turbulente Partikeldispersion in Eingeschlossenen Drall- 
stroemu: (Turbulent Particle Dispersion in Confined 
Swirling Flows). 

N94-14045/6/GAR 413,529 

TWO-WAVELENGTH LASERS 
Improved Light Source for Laser Ranging. 
N94-15567/8/GAR 


TYPHOONS 
Effects of Typhoon on TOMS Data. 
N94-14243/7/GAR 


U.S.S.R. 
NASA/DOD Aerospace Knowledge Diffusion Research 
Project. Paper 32: A New Era in International Technical 
Communication: American-Russian Collaboration 
N94-15838/3/GAR 415,818 


UH-60A HELICOPTER 
Fidelity Assessment of a UH-60A Simulation on the 
NASA Ames Vertical Motion Simulator. 
N94-15793/0/GAR 


UKRAINE 
Alternative American Foreign Policy for Ukraine. 
AD-A272 494/6/GAR 


ULSI 
Ultra Large Scale Integrated Circuits. (Latest citations 
from the INSPEC Database). 
PB94-859733/GAR 413,902 


ULTRA LARGE SCALE INTEGRATED CIRCUITS 
Ultra ~y 7 Scale Integrated Circuits. (Latest citations 
from the INSPEC Database). 

PB94-859733/GAR 


ULTRAFILTRATION 
Ultrafiltration. (Latest citations from the NTIS Bibliograph- 
ic Database). 
PB94-860475/GAR 

ULTRAHIGH FREQUENCIES 
Effects of the Equatorial lonosphere on L-Band Earth- 
Space Transmissions. 

N94-14671/9/GAR 413,596 
Tree Attenuation at 20 GHz: Foliage Effects. 
N94-14672/7/GAR 


ULTRASHORT PULSED LASERS 
Tetravalent Chromium (Cr(4+ )) as Laser-Active lon for 
Tunable Solid-State Lasers. 
N94-14576/0/GAR 


ULTRASONIC FLAW DETECTION 


Enhanced NDE Systems. 
N94-14101/7/GAR 414,404 


Bauteilpruefung und Qualitaetssicherung (Component 
Testing and Quality Assurance). 
N94-15259/2/GA\ 414,495 


ULTRASONIC TESTING 
Three dimensional ultrasonic ened An aging aircraft 


nondestructive inspection tool 
DE93018088/GAR 413,088 


ULTRASONIC TESTS 

Caracterisation de la Plasticite Cyclique de |'Aluminium 

Polycristallin dans le Domaine 90-300K: Utilisation de la 
Technique de Onde Ultrasonore-Contrainte 

Basse Frequence (Characterization of the Cyclic Plastici- 

ty of Polycrystalline Aluminum in the 90-300K Domain: 

Use of the Ultrasonic Wave Coupling Technique - Low 

Frequency Restraint). 

N94-14930/9/GAR 414,558 


Physical Interpretation and Development of Ultrasonic 
Nondestructive Evaluation Techniques Applied to the 
—_— Characterization of Textile 1 Teue Compeche Materi- 
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pay BY terials. 
PB94-124328/GAR 414,504 
ULTRAVIOLET ASTRONOMY 
Next Century Astrophysics Program. 
N94-14832/7/GAR 415,550 
NASA's Ultraviolet Astrophysics Branch: Present and 
Future Detector Pr. 
N94-15102/4/GAR 415,776 
ULTRAVIOLET DETECTORS 
Proceedi of an ESA Symposium on Photon Detectors 
for Space Instrumentation. 
N94-15025/7/GAR 415,745 
New Approach to Optical Photon Detection. 
N94-15028/1/GAR 413,840 
Microchannel Plate Imaging Detectors for the Ultraviolet. 
N94-15037/2/GAR 413,221 
Microchannel Plate Detectors for Space Astronomy. 
N94-15038/0/GAR 413,222 
Development of an Ultra Violet Auroral Imager for the 
Freja Project. 
N94-15060/4/GAR 415,752 
Test Facility to Calibrate EUV Detectors. 
N94-15062/0/GAR 415,266 
Grazing Incidence Detectors for the SOHO Coronal Diag- 
nostic ‘ometer. 
N94-15063/8/GAR 415,753 
TAUVEX Experiment. 
N94-15064/6/GAR 415,754 
improved Optical Radiation Detectors and Their Calibra- 
tion: 200 nm - 30 Microns. 
N94-15075/2/GAR 415,267 


Rutherford Appleton Laboratory Photon Counting Detec- 


tor. 
N94-15096/8/GAR 413,850 


NASA's Ultraviolet Astrophysics Branch: Present and 
Future Detector Program. 
N94-15102/4/GAR 
ULTRAVIOLET FILTERS 
Filters for the International Solar Terrestrial Physics 
(ISTP) Mission Far Ultraviolet imager. 
N94-15868/0/GAR 415,275 
ULTRAVIOLET RADIATION 
Polymer Radiation Curing: Polyester Resins. (Latest cita- 
tions } al the U.S. Patent Bibliographic File with Exem- 
plary Claims). 
Pecs-se07e4/GAR 
ULTRAVIOLET SPECTRA 
Ultraviolet Observations of NGC 4395, the Least Lumi- 
nous and Nearest Known Seyfert 1 Nucleus. 
N94-13679/3/GAR 413,189 
Spectra of Late Type Dwarf Stars of Known Abundance 
for Stellar Population Models. 
N94-13681/9/GAR 413,190 


Distance to che High Velocity Clouds of Neutral Hydro- 


Ri94-13716/3/GAR 413,192 
Optical Properties of CO2 ice and CO2 Snow in the Ul- 
traviolet, Visible, and Infrared. 
N94-14081/1/GAR 415,251 
Analysis of the IUE Spectra of the Strongly Interacting 
Binary beta Lyrae 
N94-14493/8/GAR 413,211 
ULTRAVIOLET SPECTROSCOPY 
STIS MAMA Status: Current Detector Performance. 
N94-15069/5/GAR 415,758 
ULTRAVIOLET TELESCOPES 
TAUVEX Experiment. 
N94-15064/6/GAR 
UNDERGROUND 
Research in pr 
DE94000410/ 
UNDERGROUND EXPLOSIONS 
Completion Report, Operation JULIN. Part 1, Fiscal year 


1992. 
CESSSIESER/GAR 414,774 


and comparison of two tunnel events at the 
Nevada Test Site. Los Alamos Source Region 
DE93040504/GAR 414,781 

UNDERGROUND FACILITIES 

Room closure response to gas generation and mechani- 
cal strength of different waste forms in a bedded salt re- 
pository. 
DE93013757/GAR 413,507 
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~~ iter Acoustic Generator Phase 2 Sea Trial, March 
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Wave-Fields Generated by 
Source Ti , a Computational Study. 
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UNDERWATER CABLES 


onan gegen Deployment System. 
PATENT-5 240 351 


UNDERWATER SOUND GENERATORS 
a Acoustic Generator Phase 2 Sea Trial, March 


AD-A272 806/1/GAR 413,792 


UNDERWATER VEHICLES 
Inflatable Undersea Vehicle System of Special Utility as a 
iter Vessel to a Mother Vessel. 
PATENT-5 236 931 415,051 


413,796 
Different 
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Hydr Cable Deployment System. 
PATENT-5 40 351 415,053 


Intelligent ie = Genomfoerande av Uppdrag 
foer Autonom U atiensfarkost (Intelligent Planning 
and Execution of a Mission for an Autonomous Under- 
water Vehicle). 

PB94-124559/GAR 415,057 


UNITED ARAB EMIRATES 
a Marketing Plan for United Arab Emirates, FY 


PBod- 120508/GAR 413,430 


UNITED KINGDOM 
Or Sulphur in Coal. 
UK/IEA-CR/60/GAR 
UNITED NATIONS 
United States, the United Nations, and the Legitimation 
of the Use of Force. 
AD-A272 430/0/GAR 413,344 
Vill vi Betala foer Fred: Ekonomiska Aspekter pa Foer- 
enta Nationernas Verksamhet (To Pay for Peace: Finan- 
cial A ts on United Nations Activity). put 
413, 
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UNITED STATES 
United States, the United Nations, and the Legitimation 
of the Use of Force. 
AD-A272 430/0/GAR 413,344 
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eria. 
AD-A272 699/0/GAR 414,763 
Prerequisites for (7a in Cuba: Promoting Liberal- 
ization Via Civil 
AD-A272 770/9/GAR 413,347 
Southeast Asian Perceptions of U.S. Security Policy in 
the Post-Cold War Era. 

AD-A272 772/5/GAR 413,348 
NASA/DOD Aerospace Knowledge Diffusion Research 
Project. Paper 37: The Impact of Political Control on 
Technical Communications: A Comparative Study of Rus- 
sian and US Aerospace Engineers and Scientists. 
N94-14488/8/GAR 416, 726 
Annual Expenses and Sources of Payment for Health 
Care Services. Research Findings 14. National Medical 


Expenditure q 
PB93-1 28403/GA 414,332 


Water Assessment of Proposed Sao Guide- 
lines for the , Paper, and Paperboard Indus’ 
PB94-107745/GAR 514,268 


Saveie Across the Atlantic: The States Face Europe 


Paget 15359/GAR 413,415 


U.S. Forests in a Global Context. 

PB94-115789/GAR 414,802 
Continuing Child Protection Emergency: A Challenge to 
the Nation. Third R 
PB94-115920/GAR 413,357 


Center for pee cura and Quality: A Market 


Assessment 
PB94-117736/GAR 413,423 


PBe-1107 Trade Highlights, September 1993. 
PB94-119724/GAR 413,424 
of the Impact on U.S. Industry of the NIST/Boul- 
der Programs: An Interim Study. 
PB94-120680/GAR 415,363 


International Copyright Institute Symposium: — on 
Copyright Developments in Eastern Europe and the 
Soviet Union. Held in Washington, DC. on November 18- 


22, 1991. 
PB94-121142/GAR 414,371 
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ppp4.121150/GAR 413,153 
World Agricultural Production, November 1993. Former 
Soviet Union Major Grain Producing Republics. 
PB94-121167/GAR 413,154 


Trade and Employment Effects of the Carribean Basin 
Economic Recovery Act. Ninth Annual Report to the Con- 
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UNITED STATES GOVERNMENT 


From ‘Chicken Kiev’ to Ukrainian Recognition: Domestic 
Politics in U.S. F Policy. 
AD-A272 697/4/GAI 413,346 


UNIVERSITIES 
ba Mathematical Scientists: Doctoral ay and 
Experience in the United States. 
Poeet 19336/GAR “414,624 
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Operational Streamlining. 
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Concept of Unmanned Aerial Vehicles in Amphibious Op- 
erations. 
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UNSATURATED SOIL 
Spherical Diffusion of Tritium from a Point of Release in a 
Uniform Unsaturated Soil: A Deterministic Model for Triti- 
um Mibration in an Arid Disposal Site. 
NUREG/CR-6108/GAR 

UNSTEADY AERODYNAMICS 
Effect of Wind Tunnel Acoustic Modes on Linear Oscillat- 


Cascade 
N94-15866/4/GAR 415,216 
UNSTEADY FLOW 
Computational and Analytical Methods in Nonlinear Fiuid 
AD-A272 722/0/GAR 415,112 


Vortex Method for Viscous Unsteady Flows. 
N94-14602/4/GAR 415,158 
Prospects of Time-Linearized Unsteady Calculation Meth- 
ods for Exponentially Diverging Motions in ee 
PB94-126224/GAR 27 
UPLINKING 
Overview of the Galileo Optical Experiment (GOPEX). 
N94-14386/4/GAR 415,631 
GOPEX at the Starfire Optical Range. 
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Kiruna Geophysical Data. Data Summary 93/4-6, April- 
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Kiruna oo Somer Data. Data Summary 93/1-3, Janu- 
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Flow Computations. 


Hypersonic Viscous 
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415,167 


net shape uranium parts. 
DE93019686/GAR 415,003 


Uranium speciation in Fernald soils. Progress report, Jan- 

uary 1--May 31, 1992. 
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Uranium speciation in Fernald soils. Progress report, Oc- 
tober 1, 1992--May 31, 1993: Revision 1. 
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URANIUM BASE ALLOYS 
pre nn of cracking and erratic behavior of the ura- 
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DE93018591/GA 414,542 


URANIUM HEXAFLUORIDE 
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(NASA-CR- 194536) 
N94-14688/3/GAR 

NAS 1.26:194537 
Was 49: Mirror for a Hidden Seyfert 1 Galaxy. 
(NASA-CR- 194537) 
N94-14685/9/GAR 


COMBUSTION ENGINEERING, INC., WINDSOR, CT. 
DE93019334 


Puiverized coal fuel injector. 
PAT-APPL-7-744 752/GAR 414,023 


COMMISSARIAT A L’ENERGIE ATOMIQUE, GIF-SUR- 
YVETTE (FRANCE). SERVICE DE PHYSIQUE DE L’ETAT 
CONDENSE. 
Density and Temperature Relaxation Near the Critical 
Point of Carbon Dioxide under Reduced Gravity. 
N94-15164/4/GAR 415,560 


COMMISSARIAT A L’ENERGIE ATOMIQUE, GRENOBLE 
(FRANCE). TECHNOLOGIES AVANCEES. 


12.5 Micron Infrared Detector for Earth Observation. 
N94-15052/1/GAR 413,844 


COMMITTEE ON EARTH OBSERVATIONS SATELLITES, 
LONDON (ENGLAND). 
NAS 1.15:108252 
Minutes of the Sixth CEOS Plenary Meeting. 
(NASA-TM- 108252) 
N94-14112/4/GAR 


COMMONWEALTH SCIENTIFIC AND INDUSTRI 

RESEARCH ORGANIZATION, HIGHETT TAUSTRALIA). 
Study of = _— Motions of incompressible Time- 
Developing Mixing Layers. 
N94-14751/9/GAR 415,182 


COMMONWEALTH SCIENTIFIC AND INDUSTRIAL 
RESEARCH ORGANIZATION, MORDIALOC (AUSTRALIA). 
ATMOSPHERIC RESEARCH Div. 


Geophysical Validation of ATSR Sea Surface Tempera- 
415,063 


413,489 


415,069 


413,214 


Unidentified High 


413,215 


Unidentified High 


413,215 


413,214 


415,712 


tures. 
N94-14263/5/GAR 


COMPUTATIONAL LOGIC, INC., 
NAS 1.26:191509 
Formal Language for the Specification and Verification of 
Synchronous and Asynchronous Circuits. 
(NASA-CR- 191509) 
N94-15443/2/GAR 
COMPUTER MOTION, INC., GOLETA, CA. 


—— and Control of a Macro-Micro Robot for Precise 


orce Applications. 
NDS. 194-14081/1/GAR 414,414 
CONGRESS, WASHINGTON, DC. ENVIRONMENTAL AND 
ENERGY STUDY CONFERENCE. 


Environmental and Energy Study Conference Special 
Report: Environment, Energy and Natural Resources 
Status Report for the 103rd ess, First Session. 

PB93-960111/GAR 414,243 


CONNECTICUT DEPT. OF HEALTH SERVICES, 
HARTFORD. 


AUSTIN, TX. 


413,656 


Public Health Assessment for Revere Textile Prints Cor- 
poration, Sterling, Windham County, Connecticut, Region 
1. CERCLIS No. CTD004532610. 

PB94-119302/GAR 


CONSIGLIO NAZIONALE DELLE RICERCHE, GENO: 
jan Sig Di CHIMICA FISICA APPLICATA DE! 


Measurements of interfacial Tension: MITE. 
N94-15158/6/GAR 


March 1, 1994 


415,555 


CA-9 





CONSIGLIO NAZIONALE DELLE aa. MILAN 
on Y). IST. PER LE APPLICAZIONI DE! 
TEMATICA E DELL'INFORMATICA. 
|AMI-90.1 
Robust Bayesian Analysis for a Simply Elicitable Class of 
Prior Distributions. 
PB94-124880/GAR 


|AMI-90.6 
Concentration Function in a Robust Bayesian nemeees. 
PB94-124161/GAR 4,620 


|AMI-90.15 
Concentration Comparisons between Probability Meas- 
ures. 
PB94-124906/GAR 
\AMI-90.19 
Fixed-Point-Free Permutation Properties in Groups and 
Semigroups. 
PB94-124971/GAR 414,598 
LE ty RICERCHE, NAPLES 


414,621 


414,622 


CONSIGLIO NAZIONA 

(ITALY). IST. Dl CIBERNETIC. 

Nb-Based SJTJ for Nuclear Detection: Preliminary Re- 
sults with alpha Radiation 


N94-15068/7/GAR 415,516 


CONSIGLIO NAZIONALE DELLE RICERCHE, PALERMO 
(ITALY). IST. Di FISICA COSMICA ED APPLICAZIONI 
DELL'INFORMATICA. 


an Pressure Gas Scintillation Proportional Counter for 
x 


N94-15076/0/GAR 
CONSOL, INC., LIBRARY, PA. 
DOE/PC/89883-70 
Coal liquefaction process streams characterization and 
evaluation. Topical report: Ai methods for applica- 
tion to coal-derived resids, A literature survey. 
0DE93040647/GAR 413,963 


CONSTRUCTION ENGINEERING RESEARCH LAB. 
(ARMY), CHAMPAIGN, IL. 
CERL-TR-FM-93/11 
ROOFER: Membrane and Fiashing Condition Indexes for 
a Membrane Roofs--inspection and Distress 
anual 
AD-A272 573/7/GAR 


COOPERATIVE INST. FOR RESEARCH IN 
ENVIRONMENTAL SCIENCE, BOULDER, CO. 


NAS 1.26:193716 
x +h Observations of Late-Type Stars Using the ROSAT 
All 
(NASA-CR. 193716) 
N94-14146/2/GAR 


NAS 1.26:194282 
lonospheric Calibration for Single Frequency Altimeter 
Measurements. 
(NASA-CR- 194282) 
N94-14049/8/GAR 


NAS 1.26:194305 

of the Partitioning of Reactive Odd Nitrogen in 

the Lower Stratosphere Using Aircraft Measurements of 

NOy, NO, and Other Trace Species 
(NASA-CR- 194305) 
N94-13707/2/GAR 


NAS 1.26:194489 
Visualization Techniques to Aid in the Analysis of Multi- 
Spectral Astrophysical Data Sets 
(NASA-CR- 194489) 
N94-14482/1/GAR 


NAS 1.26:194492 
Coherent Doppler Lidar Signal Covariance Including Wind 
Shear and Wind Turbulence 
(NASA-CR- 194492) 
N94-13723/9/GAR 


NAS 1.26:194563 
Heterodyne Efficiency for a Coherent Laser Radar with 
Diffuse or Aerosol Targets 
(NASA-CR- 194563) 
N94-15477/0/GAR 


NAS 1.26:194572 
Sea ice Motions in the Central Arctic ice Central Arctic 
Pack ice as inferred from AVHRR Imagery 
(NASA-CR- 194572) 
N94-15701/3/GAR 415,070 


Effects of the Equatorial lonosphere on L-Band Earth- 
ansmissions. 


Space Tri 
N94-14671/9/GAR 413,596 


CORNELL UNIV., ITHACA, NY. 


NAS 1.26:194356 
Global Tr. Wave on Venus. 
(NASA-CR- 194356) 
N94-15182/6/GAR 413,295 


CORNELL UNIV., ITHACA, NY. SCHOOL OF CHEMICAL 
ENGINEERING. 


415,762 


413,395 


413,202 


413,252 


414,126 
413,209 
413,260 


413,855 


Molecular Dynamics of Simulation of the Nucleation, 
Growth, Inhibition and Control of Gas Hydrates. Annual 
R . March 1992-June 1993 
(GRI-93/0336) 
PB94-121225/GAR 


CZECH TECHNICAL UNIV., PRAGUE. 


Computer Networking at SLR Stations. 
N94-15594/2/GAR 


CZECH TECHNICAL UNIV., PRAGUE. FACULTY OF 
NUCLEAR SCIENCE. 


414,028 
413,604 


Satellite Laser Station Helwan Status 1992. 


CA-10 VOL. 94, No. 5 


CORPORATE AUTHOR INDEX 


415,661 


N94-15621/3/GAR 
CZECH TECHNICAL UNIV., PRAGUE. FACULTY OF 


NUCLEAR SCIENCE AND PHYSICAL ENGINEERING. 


Alternative Wavelengths for Laser Ranging. 
N94-15564/5/GAR 415,786 


New Methods of Generation of Ultrashort Laser Pulses 


for Rai 
N94-15565/2/GAR 415,270 


improved Light Source for Laser Ranging. 
N94-1 3567 /b/ GAR 415,272 


Solid State Detector Technology for Picosecond Laser 


Ra ' 
N94-15572/8/GAR 413,858 
First Satellite Laser Echoes Recorded on the Streak 


Camera. 
N94-15574/4/GAR 415,789 


Two beng oh Satellite Laser Ranging Using a 
N94-15584/3/G. 5,798 
Mars Laser Altimeter Based on a Single Photon aioe 
Technique 
N94-15619/7/GAR 


DAEDALUS ENTERPRISES, INC., ANN ARBOR, Mi. 
NAS 1.26:194364 
Modis-N Airborne Simulator. 
(NASA-CR- 194364) 
N94-13719/7/GAR 
DANISH SPACE RESEARCH INST., LYNGBY. 
imaging Microstrip Proportional Counter: Features of a 
Practical 
N94-15030/7/GAR 413,219 
Outlook for Hard X ray and gamma ray Astronomy 
N94-15057/0/GAR 413,231 
DANSK AUTOMATIONSSELSKAB, LYNGBY. 
CONF-9210389 


Energistyring/energimanagement. Begraensning af ener- 
giforbruget reduktion af CO(sub 2)-udi ingen. 
(Energy controi/energy management. Limitation of 
energy consumption and reduction of CO(sub 2) emis- 


sion). 
DE93516661/GAR 
NEI-DK-1241 
Energistyring/energimanagement. Begr: - 
giforbruget og reduktion af CO(eub  2)-udledningen. 
(Energy control/energy management. Limitation of 
energy consumption and reduction of CO(sub 2) emis- 
sion). 
DE93516661/GAR 


DANSK TEKNOLOGISK INST., AARHUS. 
ENERGITEKNOLOGI. 
NEI-DK-1254 
Revurdering af samfundsoekonomisk braendselspris for 
halm. (Re-evaluation of the socio-economical cost for 


straw) 
DE93516651/GAR 414,020 


DANSKE ELVAERKERS FORENINGS 
UDREDNINGSAFDELING, LYNGBY. 


415,814 


413,801 


414,071 


414,071 


EEV-93-02 
Koncept for store vindmoeller. (Concept for larger wind- 
ills, 


mills). 
DE94702017/GAR 414,053 
DAYTON UNIV., OH. 


NAS 1.26:194593 
Evaporation from a Meniscus within a Capillary Tube in 


moet 
‘NASA-CR- 194593) 
N94-15654/4/GAR 


DAYTON UNIV., OH. RESEARCH INST. 


UDR-TR-93-69 
Weidalite (trademark) 049 (Al 2095-T8): Anisotropy Ef- 
fects at Conditions. 

(WL/ML- -4096) 
AD-A272 658/6/GAR 


DECISION SYSTEMS, INC., LOS ALTOS, CA. 

A-93115 
influence of ATC Message Length and Timing on Pilot 
Communication 
(NASA-CR- 177621) 
N94-14744/4/GAR 

NAS 1.26: ap 
influence of 


415,207 


414,540 


415,830 


ATC Message Length and Timing on Pilot 


tion. 

(NASA-CR- 177621) 

N94-14744/4/GAR 
DEFENCE AND CIVIL INST. OF ENVIRONMENTAL 
MEDICINE, DOWNSVIEW (ONTARIO). 

CTN-93-60767 

DCIEM: The First Fifty Years, 1939-1989. 

N94-14141/3/GAR 414,716 
DEFENCE RESEARCH AGENCY, GOSPORT (ENGLAND). 


DRA-TM(USGR)93339 
Approximation to Sound Radiation and Scattering by 


Simply Supported ~ Cylinder. 
AD-A272 964/8/GA 413,793 


DEFENCE RESEARCH ESTABLISHMENT ATLANTIC, 
DARTMOUTH (NOVA SCOTIA). 
DREA-TM-92-218 
Torsion Problem of Elastostatics: An Application of 
Boundary Element Method and Relation with Conformal 


415,830 


(CTN-93-60769) 
N94-13833/6/GAR 


DREA-93-107 
Review of Sting Support Interference and Some Related 
Issues for the Marine Dynamic Test Facility asad 
PB94-120151/GAR 415,054 


DSIS-92-03794 
Torsion Problem of Elastostatics: An Application of 
Boundary Element Method and Relation with Conformal 


415,374 


M ’ 
(CTN-93-60769) 
N94-13833/6/GAR 


DEFENCE RESEARCH ESTABLISHMENT, OTTAWA 
(ONTARIO). 
CTN-93-60736 
Envelope and Instantaneous Frequency Estimation of 
Narrowband Modulated Signals. 
N94-14033/2/GAR 413,571 


CTN-93-60737 
History of the Defence Research Establishment, Ottawa. 
N94-14060/5/GAR 414,755 


CTN-93-60738 
Testing Various Time-Frequency Distribution Techniques. 
N94-14062/1/GAR 413,808 


CTN-93-60739 
Multiple-Symbo! Differential Detection of DPSK with Fre- 


413,574 


415,374 


quency Offset. 
N94-14063/9/GAR 
CTN-93-60748 


Review of Test Methods for Material Flammability 
N94-13942/5/GAR 


CTN-93-60766 
MUSIC and Maximum Likelihood Using a Refined Propa- 
Toe Model: Performance Comparison for Radar Low- 


le Tracki 
Noa. 13832/8/GAR 413,807 


DREO-RN-1122 
MUSIC and Maximum Likelihood Using a Refined Propa- 
Roe Model: Performance Comparison for Radar Low- 


Tracking 
NON 13832/8/GAR 413,807 


DREO-RN-1130 
Dreo ELINT Browser Utility (DEBU) Reference Manual. 
(CTN-93-60795) 
N94-13837/7/GAR 413,685 


DREO-TN-92-3 
Envelope and Instantaneous Frequency Estimation of 
Narrowband Modulated Signals. 
N94-14033/2/GAR 


DREO-TN-92-5 

Multipie-Symbo! Differential Detection of DPSK with Fre- 
Offset. 

N94-14063/9/GAR 


DREO-TN-92-13 
Review of Robust Detection. 
(CTN-93-60749) 
N94-13829/4/GAR 


DREO-TN-92-17 
Testing Various Time-Frequency Distribution Techniques. 
N94-14062/1/GAR 413,808 


DSIS-92-03900 
Dreo ELINT Browser Utility (DEBU) Reference Manual. 
(CTN-93-60795) 
N94-13837/7/GAR 


DSIS-93-00400 
Review of Robust Detection. 
(CTN-93-60749) 
N94-13829/4/GAR 


DSIS-93-00480 
Review of Test Methods for Material Flammability. 
N94-13942/5/GAR 414,517 


DEFENCE RESEARCH ESTABLISHMENT PACIFIC, 
VICTORIA (BRITISH COLUMBIA). 


DREP-LN-91-06 
‘omagnetic Work in the Lincoin Sea: 1991 Survey. 
(CTN-93-60750) 
N94-13830/2/GAR 


DSIS-93-00308 
Aeromagnetic Work in the Lincoln Sea: 1991 Survey. 
(CTN-93-60750) 
N94-13830/2/GAR 414,818 


DEFENCE RESEARCH ESTABLISHMENT VALCARTIER 
(QUEBEC). 
DREV-R-4692-93 
the Gap between the Rayleigh and Thomson 
Limits for Various Convex Bodies. 
(CTN-93-60843) 
N94-14204/9/GAR 


DSIS-93-00613 P a 7 
Bridging the Gap between the Rayleigh and Thomson 
Limits for Various Convex Bodies. 

(CTN-93-60843) 
N94-14204/9/GAR 415,254 


DEFENCE SCIENCE AND TECHNOLOGY ORGANISATION, 
CANBERRA (AUSTRALIA). 
Proceedings of Workshop on Laser Diagnostics in Fluid 
Mechanics and Combustion Held in Fishermens Bend, 
Victoria on 30 September-1 October 1993. 
(DODA-AR-008-393) 
AD-A272 808/7/GAR 


414,517 


413,571 


413,574 


413,774 


413,685 


413,774 


414,818 


415,254 


413,513 





DEFENSE SYSTEMS MANAGEMENT COLL., FORT 
BELVOIR, VA. 
ISBN-0-16-041750-3 
Streamlining Defense Acquisition Laws. Executive Sum- 
mary: Report of the DOD Acquisition Law Advisory Panel. 
PB94-120805/GAR 414,758 


DELFT ELECTRONIC PRODUCTS, RODEN 
(NETHERLANDS). 


Development of an Ultra Violet Auroral imager for the 
Freja Project. 
N94-15060/4/GAR 


DEPARTMENT OF ADMINISTRATIVE SERVICES, 
CANBERRA (AUSTRALIA). ORRORAL GEODETIC 
OBSERVATORY. 


Performance of the Upgraded Orroral Laser Ranging 
System. 
N94-15602/3/GAR 


DEPARTMENT OF ENERGY, ALBUQUERQU: 

pa MILL TAILINGS REMEDIAL ACTION PF PROJECT 
Remedial action and site design for stabilization of the in- 
active uranium mill tailings sites at Slick Rock, Colorado. 
Attachment 2, Geology report 
0DE93041031/GAR 414,815 


Remedial action and site design for stabilization of the in- 
active uranium mill tailings sites at Slick Rock, Colorado. 
Attachment 3, Groundwater hydrology report. 

DE93041032/GAR 414,203 


Remedial action plan and site design for stabilization of 
the inactive uranium mill tailings sites at Slick Rock, Colo- 
rado. x A to Attachment 3, Tabies. 

DE93041033/GAR 414,278 


Remedial action plan and site design for stabilization of 
the inactive uranium mill tailings sites at Slick Rock, Colo- 
rado. Appendix B to Attachment 3, Lithologic logs. 

DE93041034/GAR 414,204 


Remedial action plan and site design for stabilization of 
the inactive uranium miil tailings sites at Slick Rock, Colo- 
rado. A\ x C to Attachment 3, Calculations. 

DE93041035/GAR 414,205 


Remedial action and site design for stabilization of the in- 
active uranium mill tailings sites at Slick Rock, Colorado. 
Attachment 4, Water resources protection strategy. 

DE93041036/GAR 414,206 


DEPARTMENT OF ENERGY, BARTLESVILLE, OK. 
BARTLESVILLE PROJECT OFFICE. 
DOE/BC/14899-2 
Computer modeling of a three-dimensional steam injec- 
tion experiment. 
DE93000163/GAR 414,859 
SUPRI-TR-94 
Computer modeling of a three-dimensional steam injec- 
tion experiment. 
DE93000163/GAR 414,859 


DEPARTMENT OF ENERGY, LAS VEGAS, NV. NEVADA 
OPERATIONS OFFICE. 


DOE/NV-359 
— Report, Operation JULIN. Part 1, Fiscal year 


b33018982/GAR 414,774 


DEPARTMENT OF ENERGY, LAS VEGAS, NV. YUCCA 
MOUNTAIN SITE CHARACTERIZATION PROJECT OFFICE. 
DOE/RW-93019729 
Yucca Mountain Site Characterization Project Technical 


Data Catalog (quarterly supplement). 
DE93019729/GAR 414,187 


DEPARTMENT OF ENERGY, MORGANTOWN, W' 
MORGANTOWN ENERGY TECHNOLOGY CENTER. 
DOE/MC/ 11076-3383 
Summary of laboratory simulation studies of the 
ROPE(trademark) process. 
DE93040036/GAR 413,952 


DOE/MC/29268-3401 
Detailed project plan: Design, construction and operation 
of pilot scale Charfuel(reg sign) process. Topical report, 


Task 2. 
DE93040035/GAR 413,951 


DEPARTMENT OF ENERGY, NEW YORK. 
ENVIRONMENTAL MEASUREMENTS LAB. 
EML-554 
intercomparison and intercalibration of passive/active 
radon and active radon progeny instruments and meth- 
ods in North America 
DE93019730/GAR 414,188 


EML-555 
Radon “ae Sagan at EML, April 1992 and Novem- 


ber 199; 
DE93016731/GAR 414,189 


DEPARTMENT OF ENERGY, OAK RIDGE, TN. OFFICE OF 
SCIENTIFIC AND TECHNICAL INFORMATION. 
DOE/OSTI-11674 


pr 
DE9301 0744/GAR 


DEPARTMENT OF ENERGY, PITTSBURGH, P. 
PITTSBURGH ENERGY TECHNOLOGY CENTER. 
DOE/FTR-93019284 
Engineering foundation conference: The impact of ash 
on coal fired plants. Foreign trip report, June 
15--27, 1993. 
DE93019284/GAR 413,982 


415,752 


415,651 


CORPORATE AUTHOR INDEX 


DEUTSCHE FORSCHUNGS- UND VERSUCHSANSTALT FUER LUFT- 


DEPARTMENT OF ENERGY, RICHLAND, WA. RICHLAND 
FIELD OFFICE. 


DOE/RL-93-08 
Hanford Mission Plan. Volume 1, Site Guidance. 
DE93019979/GAR 414,193 


DEPARTMENT OF rer. RICHLAND, WA. RICHLAND 
OPERATIONS OFFICE. 


DOE/RL-92- ? 
200 North pogate Area source AAMS report. 
De9301348; 


DOE/RL-93-63 
Russian: United States Environmental Restoration Work- 


shop. 
DE93019579/GAR 


DEPARTMENT OF ENERGY, SALT LAKE CITY, UT. 
WESTERN AREA POWER ADMINISTRATION. 


DOE/EA-0824 
Curecanti-Blue Mesa-Salida 115-kV transmission lines 
access roads rehabilitation, maintenance, and construc- 
tion project. Environmental Assessment 
DE93016644/GAR 414,912 


DEPARTMENT OF ENERGY, WASHINGTON, DC. 


CONF-8903283-Summ 
Transuranic waste technology development International 
Technology Exchange Program. Volume 2, Appendices: 
Final trip report, October 17--20, 1989. 
(DOE/F TR-930 16513) 
DE93016513/GAR 


CONF-8910364-Vol.2 
Transuranic waste technology development international 
Technology Exchange Program. Volume 2, Appendices: 
Final trip report, October 17--20, 1989. 
(DOE/FTR-930 16513) 
DE93016513/GAR 


DOE/S-00097P-Vol.3 
US Department of Energy Environmental Restoration and 
Waste Management Five-Year Plan, Fiscal years 1994-- 
1998. Volume 3, Public concerns. 
DE93040660/GAR 414,236 


DEPARTMENT OF ENERGY, WASHINGTON, DC. 
ASSISTANT SECRETARY FOR ENVIRONMENT, SAFETY 
AND HEALTH. 


DOE/EH-0331 
Office of Occupational Medicine. FY 1993, Annual pr 
DE93018387/GAR 414,676 


DEPARTMENT OF ENERGY, WASHINGTON, DC. 
ASSISTANT SECRETARY FOR ENVIRONMENTAL 
RESTORATION AND WASTE MANAGEMENT. 
CONF-9306178 
United States of America, Department of Energy Environ- 
mental Restoration and Waste Management Advisory 
Committee Public Meeting. 
DE93019141/GAR 


414,222 


414,314 


414,946 


414,946 


414,219 


DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE 
OF ENERGY MARKETS AND END USE. 
DOE/EIA-0035(93/08) 
Monthly energy review, August 1993. 
DE93040401/GAR 


413,939 


DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE 
OF FOSSIL ENERGY. 
DOE/EA-0853 
Wabash River Coal Gasification Combined Cycle 
Repowering Project: Clean Coal Technology Program. 
Environmental Assessment. 
DE93019114/GAR 414,102 


DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE 
OF HEALTH AND ENVIRONMENTAL RESEARCH. 
DOE/ER-0592(08/93) 
Research in paeeee FY 1992. Summaries of projects. 
DE94000410/GAR 414,316 


DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE 
OF OIL AND GAS. 
DOE/EIA-0380(93/08) 
Petroleum marketing monthly, August 1993. 
DE93019384/GAR 413,983 


DEPARTMENT OF ENERGY, WASHINGTON, DC. OFFICE 
OF PROPULSION SYSTEMS. 
DOE/CH-93019 
National Program Pian Fuel Cells in Transportation. Exec- 
utive Summary. 
DE93017557/GAR 414,059 


DEPARTMENT OF ENERGY, WASHINGTON, DC. RCRA/ 
CERCLA Div. 


DOE/EH-0330 
Environment, Environmental Restoration, and Waste 


Mai it Field Organization Directory. 
DE9301 9893/GAR 414,232 


DEPARTMENT OF ENERGY, WASHINGTON, DC. 
RESEARCH AND TECHNOLOGY ENTERPRISES Div. 


CONF-9106190 
Proceedings of the 1991 Socioeconomic Energy Re- 
search and Analysis Conference. 
DE93019183/GAR 414,065 


DEPARTMENT OF NATIONAL DEFENCE, D+ peaae 
(ONTARIO). DIRECTORATE RESEARCH 
DEVELOPMENT AIR. 
CTN-93-60841 
Quartz Crystal Microbalance Study of Lithium insertion 
- _ into Evaporated Films MO(Y) (M = Mo, 
e, and 


N94-14203/1/GAR 


DSIS-93-00649 
Quartz Crystal Microbalance Study of Lithium Insertion 
and Removal into Evaporated Films MO(Y) (M = Mo, 
Fe, and V). 
N94-14203/1/GAR 413,469 


DEPARTMENT = St WASHINGTON, DC. BUREAU 
OF PUBLIC AFF. 
Dispatch mening 4, Number 47, November 22, 1993. 
PB93-923547/GAR 413,350 


DEPARTMENT OF THE NAVY, WASHINGTON, DC. 
AD-D015 963/2 


Apparatus for Producing Images Acoustically. 
PAT-APPL-8-038 364/GAR 


AD-D015 964/0 
Shield Ground Adapter for Kickpipes and Stuffing Tubes. 
PATENT-5 237 129 415,052 


AD-D015 965/7 
Heat Regenerative External Combustion Engine. 
PATENT-5 253 473 


AD-D015 966/5 
Wire Assembly for Electrically Conductive Circuits. 
PATENT-5 250 753 413,868 


AD-D015 967/3 
Light Update Notification Mechanism for Shared Data 
Structures. 
PATENT-5 247 684 413,725 


AD-D015 968/1 
Hydrophone Assembly with Vibrations Isolated Transduc- 
er Elements. 
PATENT-5 241 519 


AD-D015 969/9 
Self Locking Set Screw. 
PATENT-5 244 323 


AD-D015 970/7 
Inflatable Undersea Vehicle System of Special Utility as a 
Daughter Vessel to a Mother Vessel. 
PATENT-5 235 931 415,051 


AD-D015 971/5 
Recor System Using Multiplexed Inputs to a Multi- 
channel Recorder. 
PATENT-5 249 085 


AD-D015 972/3 
Hydrodynamic Cable Deployment System. 
PATENT-5 240 351 


AD-D015 973/1 
Mode Transition Matrix Measuring System 
PATENT-5 251 002 


PAT-APPL-7-714 815 
Shield Ground Adapter for Kickpipes and Stuffing Tubes. 
PATENT-5 237 129 415,052 


PAT-APPL-7-770 207 
Light Update Notification Mechanism for Shared Data 
Structures. 
PATENT-5 247 684 413,725 


PAT-APPL-7-772 186 
Recording System Using Multiplexed Inputs to a Multi- 
channel! Recorder. 
PATENT-5 249 085 415,108 


PAT-APPL-7-822 454 
Hydrodynamic Cable Deployment System. 
PATENT-5 240 351 


PAT-APPL-7-841 105 
Mode Transition Matrix Measuring System. 
PATENT-5 251 002 


PAT-APPL-7-866 921 
Wire Assembly for Electrically Conductive Circuits. 
PATENT-5 250 753 413,868 


PAT-APPL-7-916 758 
Inflatable Undersea Vehicle System of Special Utility as a 
Daughter Vessel! to a Mother Vessel. 
PATENT-5 235 931 


PAT-APPL-7-917 648 
Hydrophone Assembly with Vibrations isolated Transduc- 
er Elements. 
PATENT-5 241 519 413,797 


PAT-APPL-8-012 837 
Self Loc! Set Screw. 
PATENT-5 244 323 


PAT-APPL-8-035 867 
Heat Regenerative External Combustion Engine. 
PATENT-5 253 473 413,540 
DEPENDENTS SCHOOLS (DOD), WASHINGTON, DC. 
PACIFIC REGION. 


Pacific Region Junior Science and Humanities Symposi- 
= o am Management and Information Guide. Janu- 


oo tocomber 1994. 
Poet: 121514/GAR 413,935 


DEUTSCHE FORSCHUNGS- UND aga epeeeaaaeeel 
FUER LUFT- UND RAUMFAHRT E. 
OBERPFAFFENHOFEN (GERMANY, FR. ). 


X-SAR: The X-Band Synthetic Aperture Radar on Board 
the 
415,822 


413,469 


413,796 


413,540 


413,797 


414,392 


415,108 
415,053 


415,281 


415,053 


415,281 


415,051 


414,392 


Space Shuttle. 
N94-15891/2/GAR 


Multifrequency Observations. 
N94-15902/7/GAR 


March 1, 1994 


414,790 


CA-11 





Recent Advances and Plans in Processing and Geocod- 
of SAR Data at the DFD. 
15909/2/GAR 415,663 
DEUTSCHE FORSCHUNGSANSTALT FUER LUFT- UND 
RAUMFAHRT, COLOGNE ABT. 
AEROTHERMODYNAMIK UND VE! 
OLA-FB-92-32 
Turbulente Partikeldispersion in Eingeschiossenen Drall- 
stroe: (Turbulent Particle Dispersion in Confined 


Swirling ). 
N94-14045/6/GAR 


ETN-93-93962 
Turbulente Partikeldispersion in Eingeschiossenen Drall- 
(Turbulent Particle Dispersion in Confined 


Swirling ). 
N94-14045/6/GAR 413,529 
DEUTSCHE FORSCHUNGSANSTALT FUER LUFT- UND 
RAUMFAHRT, COLOGNE — UPTABT. 
SYSTEMANALYSE 
DLR-FB-92-37 
Wasserdampf, 


413,529 


(Water-Vapour, Total Water and Rainrate from Passive 
Microwave Satellite Data over Ocean) 
N94-14189/2/GAR 413,309 


ETN-93-93964 
Wasserdampf, Gesamtwasser und cmap ay any Aus 
Daten Passiver Mikrowellenradiometer ueber Dem Ozean 
(Water-Vapour, Total Water and Rainrate from Passive 
Microwave Satellite Data over Ocean). 
N94-14189/2/GAR 413,309 

DEUTSCHE FORSCHUNGSANSTALT FUER LUFT- UND 

RAUMFAHRT, COLOGNE (GERMANY). INST. FUER 

FLUGMEDIZIN. 


OR FE00-27 
Zirkadiane Rhythmik bei der Simulation des D-2-Wel- 
5 (Circadian Rhythms during Simulation of the 


414,671 


02- ). 
N94-14043/1/GAR 
ETN-93-93958 
Zirkadiane Rhythmik bei der Simulation des D-2-Wel- 
ee ee a eae oe 


it). 
Noa 4083 1/GAR 414,671 


DEUTSCHE FORSCHUNGSANSTALT FUER LUFT- UND 
RAUMFAHRT, COLOGNE (GERMANY). INST. FUER 
RAUMSIMULATION. 

Temperature 7 in Near-Critical Fluids Prior to 


and Separation 
N94-15165/1/GAR 415,561 


DEUTSCHE FORSCHUNGSANSTALT FUER LUFT- UND 
RAUMFAHRT, GOETTINGEN (GERMANY). GRUPPE 
INSTATIONAERE AERODYNAMIK. 


DLR-FB-92-34 
Volistaendige Ri der Ein- und Zweidimen- 
ee ee ull Riemann Solution of the 
One- and Two-Dimensional Euler Equations). 
N94-14188/4/GAR 


N94-14188/4/GAR 
DEUTSCHE 


FUER FERNERKUNDUNG. 


OLR-FB-92-07 
Klassifikation von Fernerkundungsaufnah- 
- (Supervised Classification of Remotely Sensed 
images). 
N94-14428/4/GAR 413,763 
ETN-93-93954 
Ueberwachte Klassifikation von a. 
men (Supervised Classification of Remotely Sensed 
Images) 
N94-14428/4/GAR 413,763 
DEUTSCHE FORSCHUNGSANSTALT FUER LUFT- UND 
(GERMANY). A 


wr )). 
15155/2/GAR 
ETN-93-94620 , 
Beugung von 
fronten und Ohne Bodenre- 
Pa hocmgeis Pemstes (Diffraction of 


Beruecksichtigung von 
and Without Ground (Fresnel-Kirchhoff-Ap- 


proximation)). 

N94-15155/2/GAR 415,320 
DEUTSCHE FORSCHUNGSANSTALT FUER LUFT- v3 
RAUMFAHRT, OBERPFAFFENHOFEN ABT. 
METEOROLOGISCHE 

onre-ce. 21 
a en Perper ane 
Noe 14132 sivican 413,261 
ETN-93-93738 
Fluxes of Heat and Water Vapour in a Convective Mixed 
Layer during EFEDA. 
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N94-14132/2/GAR 413,261 
DEUTSCHE FORSCHUNGSANSTALT FUER LUFT- UND 
RAUMFAHRT, OBERPFAFFENHOFEN (GERMANY). ABT. 
PROZESSORTECHNIK. 


DLR-FB-92-30 
Widget Based Operations Simulator for a Planetary 
Camera: A Model for the High Resolution Stereo Camera 


on Mars 94. 
N94-14044/9/GAR 415,096 
ETN-93-93961 ; 
Widget Based Operations Simulator for a Planetary 
Camera: A Model for the High Resolution Stereo Camera 
on Mars 94. 
N94-14044/9/GAR 415,096 
DEUTSCHE FORSCHUNGSANSTALT FUER LUFT- UND 
GERMAN 


i (Algorithm for the Remote 
Sensing of Fog Using Satellite-Data and Additional Infor- 


mation). 
N94-14135/5/GAR 413,276 


ETN-93-93740 
pm Zur Nebelfernerkundung Aus Satellitendaten 
und Zusatzinformationen (Algorithm for the Remote 
Sensing of Fog Using Satellite-Data and Additional Infor- 


tion). 

NO4.14135/5/GAR 413,276 
DE! FORSCHUNGSANSTALT FUER LUFT- UND 
RAUMFAHRT, OBERPFAFFENHOFEN (GERMANY). INST. 
FUER PHYSIK DER ATMOSPHAERE. 

OLA-FB-92-26 
Turbulente 


Scherstroe- 
= peony fem oper urbulent Diffusion 
a a a table Density Stratifi- 


415,153 


in Einer 


tion). 
N94-14443/3/GAR 
ETN-93-93957 
Turbulente Diffusion in Einer Scherstroe- 


SS eee urbulent Diffusion 
P| ---  seenmneinaamctiainaaiaaa table Density Stratifi- 


tion). 
N94 14443/ 3/GAR 415,153 
DEUTSCHE FORSCHUNGSANSTALT FUER LUFT- UND 
(GERMANY). 


RAUMFAHRT, STUTTGART INST. FUER 
TECHNISCHE THERMODYNAMIK. 


Heat Stor: Module. 

N94-15172/7/GAR 415,566 
DEUTSCHE VERSUCHSANSTALT FUER LUFT- UND 
RAUMFAHRT E.V., OBERPFAFFENHOFEN (GERMANY, 
F.R.). INST. FUER FLUGFUNK 

Earth Observation from Low-inclination Orbit as a Neces- 

sary Complement to Polar Missions. 

N94-14248/6/GAR 415,722 


DEUTSCHES GE FORSCHUNGSINSTITUT, 
MUNICH (GERMANY, F.R.). 
Laser ing Network Performance and Routine Orbit 
Determination at D-PAF. 
N94-15554/6/GAR 415,647 
Accuracy of ERS-1 Orbit Predictions. 
N94-15589/2/GAR 415,676 
DEVELOPMENT ASSOCIATES, INC., — VA. 
ial Issues Annual Report. Year 


413,337 


issues Analysis Center. Annual Report. Year 
One. Vohmme 2. Short Turnaround Reports. 
PB94-122934/GAR 413,338 


HSV-93-0003 
Small Scale Adaptive Optics Experiment Systems Engi- 


(NASA-CR- 194419) 
N94-14548/9/GAR 


NAS 1.26:194419 
Small Scale Adaptive Optics Experiment Systems Engj- 


neering. 
(NASA-CR- 194419) 
N94-14548/9/GAR 415,257 


DYNAMIC SYSTEMS RESEARCH AND TRAINING CORP., 
HUNTSVILLE, AL. 
NAS 1.26:194421 


Experimental instrumentation System for the Phased 
Array Mirror Extendible Large Aperture (PAMELA) Test 


are 
(NASA-CR- 194421) 
N94-14430/0/GAR 
TR-HSV-93-0002 
Experimental instrumentation System for the Phased 
Array Mirror Extendible Large Aperture (PAMELA) Test 
am. 
(NASA-CR-194421) 
N94-14430/0/GAR 415,255 


DYNCORP VIAR, INC., RESTON, VA. ENVIRONMENTAL 
SERVICES Div. 


Analytical Methods for the Determination of Pollutants in 
Pulp and Paper industry Wastewater. 
(EPA/821/R-93/017) 

PB94-107059/GAR 414,137 


EASTERN RESEARCH GROUP, INC., LEXINGTON, MA. 


Use of Airborne, Surface, and Borehole Geophysical 
Techniques at Contaminated Sites: A Reference Guide. 
(EPA/625/R-92/007) 

PB94-123825/GAR 414,254 


ECOLE CENTRALE DE LYON (FRANCE). 


Numerical Simulations of Turbulent Premixed H2/O2/N2 
Flames with Complex Chemistry. 
N94-14765/9/GAR 413,519 


ECOLE NORMALE SUPERIEURE, PARIS (FRANCE). LAB. 
DE PHYSIQUE DE LA MATIERE CONDENSEE. 
Adhesion, Friction, Rupture: Approches Recentes a |'E- 
chelle du Nanometre (Adhesion, Friction, and Rupture: 
Recent Nanometric Appr ). 
PB94-119682/GAR 414,427 


ECOLE POLYTECHNIQUE, MONTREAL (QUEBEC). 
CNR-35325 
Modelisation de la Distribution de Temperature dans UN 
Rouleau de Cuivre pour la yas apy Systeme de 
Rouleaux Refroidis Adapte a la en Bande Verti- 
cale (Modelling of the Temperature Distribution in a 
of — of Cooled Rolls 


415,257 


415,255 


N94-13866/6/GAR 414,468 


ECOLE SUPERIEURE DES GEOMETRES ET 
TOPOGRAPHES, EVRY (FRANCE). 
improvement of SLR Accuracy, a Possibie New Step. 
N94-15588/4/GAR 415,802 


EDGEWOOD RESEARCH, DEVELOPMENT AND 
— CENTER, ABERDEEN PROVING GROUND, 


gy 
Detoxification of VX By Chioramine-B. 
AD-A273 006/7/GAR 
ERDEC-TR-036 
Verification of a Gas Chromatographic Method for Deter- 
mination of Lewisite Time-Weighted-Average Concentra- 
tion in the Environment as Used by the Soviet Union. 
AD-A273 104/0/GAR 414,310 
ERDEC-TR-093 
Sueasing Smoke Performance of Commercially Available 
Powders |. infrared Screening by Graphite Flake. 
AD-A272 461/5/GAR 415,077 
ERDEC-TR-106 
Mirror Velocity Sampling Errors in a Michelson interfer- 


ometer. 
AD-A273 105/7/GAR 415,232 
- AND G ENERGY MEASUREMENTS, INC., LAS VEGAS, 


414,663 


CONF-930882-1 
Liquefied Gaseous Fuels Spill Test Facility: Overview of 


STF capabilities. 
DE93019841/GAR 414,229 
CONF-9303206-1 
X-ray analysis of alpha mercuric iodide crystal structure 
and pri ing effects. 
DE93017620/GAR 414,536 


DE93019333 
Minefield reconnaissance and detector system. 
PAT-APPL-7-746 535/GAR 


EGG-10617-2184 
eS Se Se SO ROD Syeee eee 


effects 
500017620 aR 414,596 


EGG-11265-1029 
Gaseous Fuels Spill Test Facility: Overview of 


STF capabilities. 
DE93019841/GAR 414,229 


415,082 





EG AND G ENERGY - +7 > camel INC., LAS VEGAS, 
NV. REMOTE SENSING 
EGG-10617-1213 
Aerial radiological survey of the Superconducting Super 
Collider Laboratory and as area, Waxahachie, 
Texas. Date of survey: July--Augus' 
DE93019092/GAR 


EG AND G IDAHO, INC., IDAHO FALLS. 
CONF-930778-6 


RELAPS5/MOD3 AP600 problems. 
DE93018989/GAR 


CONF-930873-27 
Unsteady-state VOC transport in vented waste drums. 
DE93018941/GAR 414,218 


CONF-931121-15 
Operating experience of natural circulation core cooling 
in boiling water reactors. 
DE93018997/GAR 414,970 


CONF-9305134-2 
Superconducting property measurements in tape geome- 


try. 
DE93018943/GAR 415,326 


CONF-9307103-2 
United States Department of Energy (DOE) Computerized 
Accident/Incident Reporting System (CAIRS). 
DE93018942/GAR 414,677 


DE93019323 
System to contro! contamination during retrieval of buried 
TRU waste. 
PAT-APPL-7-751 900/GAR 


DE93019338 
Method for the thermal characterization, visualization, 
and integrity evaluation of conducting material samples or 
x Structures. 
PAT-APPL-7-739 376/GAR 414,405 


DOE/LLW-178 
Greater-than-Class C low-level radioactive waste trans- 
portation regulations and requirements study. National 
Low-Level Waste Management Program. 
DE93018938/GAR 414,943 


EGG-M-92714 


Unsteady-state VOC transport in vented waste drums. 
DE93018941/GAR 414,218 


EGG-M-93070 
Operating experience of natural circulation core cooling 
in boiling water reactors. 
DE93018997/GAR 414,970 


EGG-M-93147 
RELAP5/MOD3 AP600 probiems. 
DE93018989/GAR 
EGG-M-93181 
Superconducting property measurements in tape geome- 


try. 
DE93018943/GAR 415,326 
EGG-M-93238 
United States Department of Energy (DOE) Computerized 
Accident/incident Reporting System (CAIRS). 
DE93018942/GAR 414,677 
EG AND G ROCKY FLATS, INC., GOLDEN, CO. ROCKY 
FLATS PLANT. 
CONF-930873-25 
Critical —— quien for microwave solidification 


of 
414,217 


415,438 


414,967 


414,210 


414,967 


hydrox 
DE9301 @800/ GA 


RFP-4756 
— operating peenee for microwave solidification 


of hydroxide 
DE93018800/GA\ 414,217 


EIDETICS INTERNATIONAL, INC., TORRANCE, CA. 


A-93138 
Aerodynamic Control of NASP-Type Vehicles through 
Vortex Manipulation, Volume 4. 
(NASA-CR-177626-V-4) 
N94-15720/3/GAR 


A-93138 
Aerodynamic Control of Nasp-Type Vehicles through 
Vortex Manipulation. Volume 3: Wing Rock Experiments. 
(NASA-CR- 177626) 
N94-15780/7/GAR 413,077 


A-93138-V-1 
Aerodynamic Control of Nasp-Type Vehicles Through 
— Manipulation. Volume 1: Static Water Tunnel 
ests. 
(NASA-CR-177626-V-1) 
N94-15655/1/GAR 


A-93138-V-2 
Aer i 


413,076 


413,072 


Control of Nasp-Type Vehicles through 
Vortex tion. Volume 2: Static Wind Tunnel Tests. 
(NASA-CR-177626-V-2) 
N94-15677/5/GAR 


NAS 1.26:177626 
Aerodynamic Control of Nasp-Type Vehicles through 
Vortex Manipulation. Volume 3: Wing Rock Experiments. 
(NASA-CR- 177626) 
N94-15780/7/GAR 413,077 


NAS 1.26:177626-V-1 
Aerodynamic Control of Nasp-Type Vehicles Through 
— Manipulation. Volume 1: Static Water Tunnel 

ests. 
(NASA-CR-177626-V-1) 
N94-15655/1/GAR 


413,074 


413,072 
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ENVIRONMENTAL PROTECTION AGENCY, WASHINGTON, DC. 


NAS 1.26:177626-V-2 
Control of Nasp-Type Vehicles through 
Vortex Manipulation. Volume 2: Static Wind Tunnel Tests. 
(NASA-CR-177626-V-2) 
N94-15677/5/GAR 413,074 


— 1.26:177626-V-4 
Control of NASP-Type Vehicles through 
vores Manipulation, Volume 4. 
(NASA-CR-177626-V-4) 
N94-15720/3/GAR 


ELECTRONICS RESEARCH LAB., ADELAIDE 
(AUSTRALIA). 
ERL-0719-RN 
Fully Replicated Distributed Database System. 
(DODA-AR-008-470) 
AD-A272 895/4/GAR 


ELECTROTECHNICAL LAB., TSUKUBA (JAPAN). 


Unidirectional Solidification of Liquid-Crystal Material. 
N94-15167/7/GAR 415,563 


ELORET CORP., SUNNYVALE, CA. 


NAS 1.26:193387 
Simulation Studies for Surfaces and Materials Strength. 
(NASA-CR- 193387) 
N94-15004/2/GAR 414,436 


NAS 1.26:194396 
Advanced Ballistic Range Technology. 
(NASA-CR- 194396) 
N94-14068/8/GAR 


NAS 1.26:194397 
I Constructed from Computed Flow Fields. 
(NASA-CR- 194397) 
N94-13814/6/GAR 


NAS 1.26:194398 
Development of an Automated Fiim-Reading System for 
Ballistic ae 
(NASA-CR: 198) 
N94-13815/3/GAR 

NAS 1.26:194522 
Experimental Study of a Turbulent Boundary Layer in the 
Trailing Edge R of a Curculation-Control Airfoil. 


(NASA-CR-194522) 
N94-14541/4/GAR 413,069 
NAS 1.26:194530 
Advanced Ballistic Range Technology. 
(NASA-CR- 194530) 
N94-14540/6/GAR 


NAS 1.26:194599 
Particle Kinetic Simulation of High Altitude Hypervelocity 
(NASA-CA. 194599) 
N94-15678/3/GAR 
ELSPARERAIDET, COPENHAGEN (DENMARK). 


NEI-DK-1231 
Elementer til en ha in for elbesparelser. (Ele- 
). 
414,069 


413,076 


414,767 


414,787 


415,134 


415,095 


414,788 


415,677 


ments of a pian of incatieeen oate 
DE93516633/GAR 
EMPLOYMENT AND TRAINING ADMINISTRATION, 
WASHINGTON, DC. 
ISBN-0-16-038202-5 
Selected Characteristics of Occupations Defined in the 
Revised Dictionary of Occupational Titles. 
PB94-116282/GAR 413,047 
ENERGIMINISTERIET, COPENHAGEN (DENMARK). 
NEI-DK-1230 
t | 


(Danish ae r 
potas in connection with aus ana perspec 1992). 
935 16635/GAR 414,070 
ENERGISTYRELSEN, COPENHAGEN (DENMARK). 

ISBN 87-88601-39-0 
Statusrapport for biogasfaeliesaniaeg. (Report on status 
of communal biomass conversion plants). 
DE93516637/GAR 414,018 


NE!I-DK-1232 
po ee for biogasfaellesaniaeg. oe on status 
of communal biomass conversion plants) 
DE93516637/GAR 414,018 


. Notat 


ENERGY AND ANALYSIS, INC., 
ARLINGTON, V: 


Completion a of 

Project Summary. Topical 
, November 1, 1991-May 31, 1992. 

G 1-92/0226. 1) 

PB94-122132/GAR 

Tight Gas Field, Reservoir, and 

the United States. Volume 2. 


Tight Gas i Reservoir, ~~ 
= United States. Volume 1 


414,873 
Completion a of 
Output Tables. Topical 
——. 1, 1991-May 31, 1992. 
(GRI-92/0226.2) 
PB94-122140/GAR 414,874 
ENERGY INTERNATIONAL, INC., PITTSBURGH, PA. 


DOE/MC/24167-3418 
Rawlins UCG . Final technical 
413,955 


Demonstration Project. 
fate report, May 10, 1988--August 9, 1988. 
DE93040358/GAR 


DOE/PC/92108-T2 
Technology it for cobalt F-T catalysts. Quar- 
, January 1, 1993-- 


413,974 


ENERGY MONITORING CO. LTD., NEWPORT PAGNELL 
(ENGLAND). 


ETSU-S-1368 


pone re bye oe the predictions of SERI-RES. 
DE935. SOIS/GAR 413,384 
+ ad RECOVERY TECHNOLOGY, SALT LAKE CITY, 


DOE/CE/15533- T6 
or a oil recovery. Final report, January 1, 
2--June 


0DE94000451/' GAR” 413,976 


ENGINEERING RESOURCES, INC., FAYETTEVILLE, AR. 
DOE/PC/92118-T2 


ethanol from coal ~—— gas. ‘Cuaey report, April ° 
1993--June 30, 1993. 
DE93041244/GAR 


ENVIRONMENTAL MONITORING SYSTEMS LAB., 
CINCINNATI, OH. 
EPA/600/4-90/027F 

eee Se See 69 foe ee 

and ty mee Waters to Freshwater and Marine Orga- 

nisms. Fourth Edition. 

PB94-114733/GAR 

EPA/600/R-93/100 
Methods for the Determination of Inorganic Substances 
in Environmental Samples, August 1993. 

PBO41 20821/GAR 414,324 
ENVIRONMENTAL MONITORING SYSTEMS LAB., LAS 
VEGAS, NV. 

EPA/620/R-93/002 
Forest Health Monitoring 1992 Activities Plan. 
PB94-114717/GAR 414,800 


ENVIRONMENTAL PROTECTION AGENCY, ANNAPOLIS, 
MD. CHESAPEAKE BAY PROGRAM. 


414,289 


CBP/APR-110 
Radon the Cenepette Gey te ae Se} 
—— Chesapeake innual Progress Report 
PB94-1 19/GAR 414,301 
ENVIRONMENTAL PROTECTION a yt SE, 
OH. RISK REDUCTION ENGINEERING 
EPA/540/R-93/525 
Innovative Technology Evaluation Program: 
Annual Report to Congress 1992. 
PB94-123874/GAR 414,256 
EPA/600/A-93/270 
Membranes for Removing Organics from Drinking Water. 
PB94-120037/GAR 413,486 
EPA/600/J-93/450 
Evaluation of Indoxyl-Beta-D-Glucuronide as a Chromo- 
in Media for ‘Escherichia coli’. 
194-114931/ 414,654 


aa PROTECTION AGENCY, RESEARCH 


AP-42-SUPPL-F 
Compilation of Air Pollutant Emission Factors. yn * 
Stationary Point and Area Sources. 
PB94-121431/GAR on 146 
EPA/453/R-93/040 
aaa Guidance for the Implementation of 40 CFR 
63, Subpart E. Version 1. interim. 
PEGs 120070/GAR 414,144 


EPA/453/R-93/052 

Enabling Document for National Emission eRe for 
Coke Oven Batteries (40 CFR Part 63, Subpart L) . 
4 14,14. 


PB94-120813/GAR 
ENVIRONMENTAL ‘CTION AGENCY, WASHINGTON, 


PROTE! 
DC. HAZARDOUS SITE EVALUATION Div. 
Inorganic Contract Compliance Screening 
(ICCSS) Software (ILM02.1 Version 4) (for ey 
ers). 
(EPA/SW/DK-94/072) 
PB94-500642/GAR 414,257 


ENVIRONMENTAL PROTECTION AGENCY, WASHINGTON, 
DC. OFFICE OF HEALTH AND ENVIRONMENTAL 
ASSESSMENT. 


EPA/600/8-91/038 
Selection Criteria for Mathematical Models Used in Expo- 
sure Assessments: Atmospheric Dispersion Models. 
PBS4-1 14725/GAR 414,139 


OHEA-E-193 
Suisetann Cite ter Snematiegs tiadete Yond » Ope 
sure Assessments: A\ Dispersion Models. 
PB94-1 14725/GAR 414,139 


ENVIRONMENTAL PROTECTION AGENCY, WASHINGTON, 
DC. OFFICE OF PESTICIDE PROGRAMS. 


PR Notices, 1967-1969. 
PB94-100906/GAR 


PR Notices, 1970-1974. 
PB94-100914/GAR 


PR Notices, 1975-1979. 
PB94-100922/GAR 


PR Notices, 1980-1984. 
PB94-100930/GAR 


March 1, 1994 


414,658 
414,659 
414,660 


414,661 
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ENVIRONMENTAL PROTECTION AGENCY, WASHINGTON, 
DC. OFFICE OF SCIENCE AND TECHNOLOGY. 

wo tet 

RCRA Permit rm! Speman Update Package. Revi- 


sion 2, September 1993 
PB94-100252/GAR 414,246 


EPA/821/R-93/022 
— Assessment of Proposed Effluent Guide- 
lines for the , Paper, and Paperboard Industry. 
PB94-107745/ 414,283 
ENVIRONMENTAL PROTECTION AGENCY, WASHINGTON, 
OC. OFFICE OF SOLID WASTE. 
EPA/530/R-93/023 
mont tor of 


Mi Mi 
peed 1133067GAR 

EPA/530/R-93/025 
Summary and Technical Review of Supporting Li 
for the 1985 Report to Congress on Wastes from the Ex- 
traction and Beneficiation of Metallic Ores, re 
Rock, Asbestos, Overburden from Uranium Mining, and 


Oil Shale. 
PB94-113404/GAR 414,248 


ENVIRONMENTAL PROTECTION AGENCY, WASHINGTON, 
DC. OFFICE OF SOLID WASTE AND EMERGENCY 


yal Sn ty 7 
Solid W od Facility Criteria. Technical Manual. 
PB94-100450/ 414,247 


EPA/540/K-93/001 
Superfund Technical Assistance Grants (Fact Sheet). 
PB93-963301/GAR 414,244 
EPA/540/K-93/002 
Superfund Technical Assistance Grants (TAGs) (Pam- 


). 
Paes-963902/ GAR 414,245 


Cunencnee. paares 
echnical Assistance Grants (Fact oon. 
Pe00 965301 GAR 244 


OSWER-9230. 1-08 
Superfund Technical Assistance Grants (TAGs) (Pam- 
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(GERMANY, F.R.). 
SUBMM/FIR Bolometers. 
N94-15056/2/GAR 413,847 


MBC vee ENVIRONMENTAL SCIENCES, INC., COSTA 
Information Transfer Meeting (4th) Conference Proceed- 
. Held in Anchorage, Alaska on January 28-30, 1992. 
( '/MMS-92-0046) 
PB94-123254/GAR 415,075 
MCAT INST., SAN JOSE, CA. 
MCAT-93-14 
Development, 
Computations of Oscillating Control 
—— Support of the Laminar Flow 
(NASA-CR-194259) 
N94-14030/8/GAR 
MCAT-93-18 
Numerical 
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N94-14322/9/GAR 413,068 
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N94- 15117/2/GAR 


NAS 1.26:194259 
CNSFV Code Development, Virtual Zone Navier-Stokes 
Computations of Oscillating Control ae and Com- 


414,167 


(NASA-CR- 194259) 
N94-14030/8/GAR 


NAS 1.26:194260 
Numerical Simulation of a Powered-Lift Landing, me | 
Flow Features Using Overset Grids, and Simulation 
High Lift Devices on a Fighter-Lift-and-Control Wing. 
(NASA-CR- 194260) 
N94-14322/9/GAR 413,068 
NAS 1.26:194548 
ee pees Cee Rane ae 
OGACA Toto) 4 
N94-15117/2/GAR 
MCDONALD OBSERVATORY, AUSTIN, TX. 
Poisson Fi of Laser Ranging Data. 
N94-15593/4/GAR 415,806 


-— -Controlied X-Y Offset Guiding Stage for the 
N94-15598/3/GAR 415,808 
Lunar Laser Ranging Data Processing in a Unix/X Win- 
dows Environment. 

N94-15599/1/GAR 415,648 


MCDONNELL-DOUGLAS SPACE SYSTEMS CO., COCOA 
BEACH, FL. PRODUCT ENGINEERING AND DEFINITION 
KSC-DL-522-REV-B 
Payload/GSE/Data System Interface: Users Guide for 
the VPF (Ri 
(NASA-CR- 194385) 
N94-14148/8/GAR 


NAS 1.26:194385 
Payload/GSE/Data System Interface: Users Guide for 


INASACH 194385) 
N94-14148/8/GAR 


MCGILL MFG. CO., VALPARAISO, IN. 
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414,167 
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N94-14445/8/GAR 


UNIV., HAMILTON (ONTARIO). 
TOR LAB. 


(SEU) Testing of Semiconductor 
Accelerator Laboratory. 
413,889 


‘vent Ropes (SEU) Testing of Semiconductor 
, - Ah A the Mcmaster Accelerator coe. 
N94-13834/4/GAR 413,889 
MCMASTER UNIV., HAMILTON (ONTARIO). 
COMMUNICATIONS RESEARCH LAB. 
CAL-233 
Portable =" Measurement System. 
(CTN-93-60802) 
N94-13843/5/GAR 
Oys-00-00077 
Portable Multipath Measurement System. 
N94-13843/5/GAR 
MCR TECHNOLOGY CORP., CHICAGO, IL. 


CONF-8905 
Genome sequancing by drect maging xay color holog 


mony TOS/GAR 414,631 


MECHANICAL TECHNOLOGY, INC., LATHAM, NY. 
NAS 1.26:187086 
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(NASA 
N94-15482/0/GA\ 
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MESSERSCHMITT-BOELKOW-BLOHM G.M.B.H., MUNICH 

(GERMANY, F.R.). 

OGLR-92-03-108 
Simulation 


Boges: Comparisons of Numerical and 


415,778 
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TN 89-94 196) 
N94-14710/5/GAR 
ETN-93-94198 
M ical Opti’ 
N94-14006/8/GAR 
MBB-LME-211-S-PUB-507 
Simulation of Hypersonic 
Bodies: Comparisons of 
(ETN-93-94 196) 
N94-14710/5/GAR 


METEOROLOGICAL RESEARCH INST., TSUKUBA 
(JAPAN). 
Atmospheric Correction for Sea Surface Temperature by 
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415,675 
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415,675 


R Data. 
N94-14271/8/GAR 
METROLASER, IRVINE, CA. 

DCN-1-2-ES-44818 
Two Color Holographic Interferometry for Microgravity 
(NiSAOH- 194424) 
N94-14447/4/GAR 
- 1 —- 194424 
Color Holographic interferometry for Microgravity 
A OF. 194424) 
N94-14447/4/GAR 
MICHIGAN DEPT. OF PUBLIC HEALTH, LANSING. 
Public Health Assessment for Sturgis 


, Michigan, Region 5. CERCLIS 
No RaDe80700011. Final Final Report. 
PB94-117264/GAR 414,156 
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415,350 


415,350 
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NAS 1.26:194555 
Investigate Wave-Mean Flow Interaction and Transport in 
the Extratropical Winter Stratosphere. 
(NASA-CR- 194555) 
N94-15639/5/GAR 


UM-026952 
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N94-13716/3/GAR 
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Radar Response of Vegetation: An Overview. 
N94-15898/7/GAR 
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Modified Mixed Oxide Catalysts for the Selective Oxida- 
= aaa Final Report, et 1, 1990-August 
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PB94-116951/GAR 413,449 
MICHIGAN UNIV., ANN ARBOR. DEPT. OF CIVIL AND 
ENVIRONMENTAL ENGINEERING. 
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Influence of interfacial properties on the 
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MICHIGAN UNIV., ANN ARBOR. INST. OF LABOR AND 
INDUSTRIAL RELATIONS. 

Economic Impact of the Domestic Automotive Industry on 

the United States and Its Major Regions. 

PB94-122488/GAR 415,859 


MICROELECTRONICS —- OF NORTH CAROLINA, 
RESEARCH TRIANGLE 


Field yy ~w rz a Development Project, 
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MIDTSOENDERJYLLANDS ELFORSYNING, AGERSKOV 
(DENMARK). 

NEI-DK-1293 
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DE94702025/GAR 414,074 
MIDWEST RESEARCH INST., KANSAS CITY, MO. 
Guidance Document for T Permitting Sewage 
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and Mixing Zones. 

PB94-121001/GAR 414,299 
MINERALS MANAGEMENT SERVICE, ANCHORAGE, AK. 
ALASKA OUTER CONTINENTAL SHELF OFFICE. 

ae ey 
Aerial Surveys of Endangered Whales in the Beaufort 


Sea, Fall 1992. 
PB94-123247/GAR 415,031 
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Status and Pelagic Distribution of Otariid Pinnipeds in the 
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pase i22100/GkR 415,030 


MINERALS MANAGEMENT SERVICE, NEW ORLEANS, LA. 
GULF OF MEXICO OCS REGION. 
OCS/EIS/EA/MMS-93-0065-VOL-1 

Gulf of Mexico Sales 147 and 150: Central and Western 


Volume 1. Sections | through IV.C. 
PB94-116555/GAR 
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| ody Areas, Wy het —t "s a | 
I tal 
Volume 2. Sections IV.D through IX. 
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MINISTRY OF COMMUNICATIONS, ANYANG (REPUBLIC 
OF KOREA). RADIO WAVE Div. 
Current Situation, Trends, international Cooperation of 
Space Communication Technological in the 
Republic of Korea. 


N94-14283/3/GAR 413,577 
MINISTRY OF DEFENCE, THE HAGUE (NETHERLANDS). 
Toekomstverwachtingen Militaire Luchtvaart (Expecta- 


tions for the Future of Military Aviation). 
N94-15128/9/GAR 414,749 


MINISTRY OF POSTS AND TELECOMMUNICATIONS, 
BEIJING (CHINA). DIRECTORATE GENERAL OF 
TELECOMMUNICATIONS. 

Developments of Satellite Communications of China. 
N94-14282/5/GAR 413,576 


MINISTRY OF POSTS AND TELECOMMUNICATIONS, 

TOKYO (JAPAN). COMMUNICATIONS RESEARCH LAB. 
Artificial Oil Pollution Detection and Wave Observation in 
the Sea Adjacent to Japan by ERS-1 SAR. 
N94-14212/2/GAR 


TRMM Precipitation Radar Algorithm. 
N94-14224/7/GAR 413,280 


Multiparameter Airborne Rain Radar Development for 
TRMM Validation and TRMM-Follow-on Study. 
N94-14226/2/GAR 413,282 


Space Communications Technology Research in CRL. 
N94-14285/8/GAR 413,579 


Laser Ranging Application to Time Transfer Using Geo- 
detic Satellite and to Other Japanese Space Programs. 
N94-15555/3/GAR 413,628 


TRMM Radar. 
N94-15894/6/GAR 413,294 


MINISTRY OF POSTS AND TELECOMMUNICATIONS, 
TOKYO (JAPAN). SPACE COMMUNICATION RESEARCH 


414,282 


Joint Experiments Using ETS-5. 

N94-14284/1/GAR 
MINNESOTA UNIV., MINNEAPOLIS. 

Small-Scale Turbulence Model. 

N94-14746/9/GAR 415,177 
MISSISSIPP] REMOTE SENSING CENTER, MISSISSIPPI 
STATE. 
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LA CROSSE. 
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Report on Creating a Western Wisconsin Export Trading 
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PB94-122884/GAR 413,155 
MITRE CORP., MCLEAN, VA. 
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Next Generation Weather Radar (NEXRAD)/Air Route 
Surveillance Radar (ARSR) Operational Comparison 
N94-15439/0/GAR 415,834 


REPT-93W0000145 
Next Generation Weather Radar (NEXRAD)/Air Route 
Surveillance Radar (ARSR) Operational Comparison. 
N94-15439/0/GAR 415,834 
MITSUBISHI HEAVY INDUSTRIES LTD., TOKYO (JAPAN). 
JTN-93-80467 
Shouraigata Roketto No Kenkyuu: Furaibakku Basuta No 
Gainen Kentou (Conceptual Study on Future Space 
Transportation Systems. Part A: Conceptual Study of Fly- 
back Booster). 
N94-14099/3/GAR 415,588 


JTN-93-80470 
Heisei 3 Nendo Hope Gainen Sekkei (Concept Study of 
the Space Transportation System HOPE in FY 1991). 
N94-14100/S/GAR 415,589 
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Shouraigata Roketto No Kenkyuu: Furaibakku Basuta No 
Gainen Kentou (Conceptual Study on Future Space 
Transportation Systems. Part A: Conceptual Study of Fly- 
back Booster). 
N94-14099/3/GAR 415,588 


NASDA-CNT-930016 
Heisei 3 Nendo Hope Gainen Sekkei (Concept Study of 
the Space Transportation System HOPE in FY 1991). 
N94-14100/9/GAR 415,589 
MITSUBISHI RESEARCH INST., INC., TOKYO (JAPAN). 
Mission Scenario of HOPE. 
N94-14279/1/GAR 
MOTOR INDUSTRY RESEARCH ASSOCIATION, 
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413,542 
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lation. 
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at the Component Development and Integration 
Quarterly technical progress report, January 1-- 
March 31, 1993. 
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MULLARD SPACE SCIENCE LAB., DORKING (ENGLAND). 
Incidence Detectors for the SOHO Coronal Diag- 


nostic ‘ometer. 
N94-15063/8/GAR 415,753 





Adiabatic Sane ne oa with a Mechani- 
Applications. 


cal Pre-Cooler for 
N94-15070/3/GAR 415,759 


Data Processi - re for Flight Spectrometer. 
N94-15086/9/GA\ 


Performance of the Position-Sensitive 
Counters of the Yohkoh Bragg Crystal Spectromet 
N94-15094/3/GAR 
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-1). 
N94-13758/5/GAR 414,708 
Comparative Measurement of Visual Stability in Earth and 


414,709 
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Cosmic Space (L-4). 
N94-13761/9/GAR 

NAGOYA UNIV. (JAPAN). FACULTY OF SCIENCE. 
Gas-Evaporation in Low-Gravity Field (Cogelation Mecha- 


nism of Metal Vapors) (M-14). 
N94-13746/0/GAR 414,549 


NAGOYA UNIV. (JAPAN). RESEARCH INST. OF 
ENVIRONMENTAL MEDICINE. 
Neur i ical Study on Visuo-Vestibular Control of 
Posture and in Fish during Adaptation to 


Weightlessness. 
N94-13759/3/GAR 414,738 
NAPLES UNIV. (ITALY). 


TOPSAT: Global Space Topographic Mission. 
N94-15905/0/GAR 415,574 


NASA CENTER FOR AEROSPACE INFORMATION, 
——o INTERNATIONAL AIRPORT, 


NAS 1.26:4518 
NASA's Online Machine Aided Indexing System. 
(NASA-CR-4518) 
N94-15009/1/GAR 414,370 


NATIONAL ACADEMY OF Ss WASHINGTON, 
DC. COMMITTEE ON FOUNDATIONS OF 
MANUFACTURING. 


ISBN-0-309-04678-5 
Manufacturing Systems: Foundations of World-Class 
Practice. 
PB94-119385/GAR 414,402 


NATIONAL ACADEMY OF a = WASHINGTON, DC. 
COMMITTEE ON SCIENCE AND PUBLIC POLICY. 


ISBN-0-309-04440-5 
Policy Implications of Greenhouse Warming. 
PB94-122280/GAR 413,298 


NATIONAL AERONAUTICAL LAB., BANGALORE (INDIA). 


NAL-SP-9315 
Proceedings of the Fluid Dynamics S jum in Honour 
of Professor R. Narasimha on His 60TH Birthday. 
N94-14598/4/GAR 415,154 


Vertex-Based Finite-Volume Algorithm for the Navier- 
Stokes Equations. 
N94-14599/2/GAR 415,155 
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N94-14600/8/GAR 415,156 


Structure of Laminar Flow in a Three-Dimensional Driven 


Cavity. 
N94-14601/6/GAR 415,157 


Vortex Method for Viscous Unsteady Flows. 
N94-14602/4/GAR 415,158 


Implicit Finite Volume Nodal Point Scheme for the Solu- 
tion of Two-Dimensional Compressible Navier-Stokes 


Equations. 
N94-14603/2/GAR 415,159 


Wall interference Studies: Revisited. 
N94-14604/0/GAR 


Stability of Spatial 4 Developing Boundary La 
N94-14605/7/GA\I OS 415, 161 


Navier-Stokes Simulation of Transonic Vortex Flow over 


Noa. 14006)6/GAR 415,162 
Finite Volume Method for Computation of Viscous Flow in 


Complex a! 
N94-14607/3/GAR 415,163 


Grid Generation Package for High Aspect Ratio —. 
N94-14608/1/GAR 164 


Phenomenon of Vortex Breakdown. 
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Hypersonic Viscous Flow Computations. 
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of a General Purpose Multigrid Accelerated 
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Navier-Stokes Solver. 
N94-14613/1/GAR 415,168 


Development of Parallel Processing at NAL: A Retro- 
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SRISTI: The NAL Method for the Design and Analysis of 
Natural Laminar Flow (NLF) Airfoils. 
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Modal Element Method for Potential Flow in Non-Uniform 
Ducts: Closed Form Analysis with CFD. 
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N94-15799/7/GAR 


DOE/NASA/50306-3 
Friction and Wear of Ceramic/Ceramic and Ceramic/ 
Metal Combinations in Sliding Contact. 
(NASA-TM- 106348, E-8121) 
N94-15769/0/GAR 


E-6566 
Interaction of Two Glancing, Crossing Shock Waves with 
a Turbulent Boundary-Layer at Various Mach Numbers. 
(NASA-TM-103740) 
N94-14780/8/GAR 415,193 


E-7524 
Neural-Network-Directed Alignment of a Systems 
ort a3 Laser-Beam Spatial Filter as an Example. 
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E-7854-1 
Study of Thin Liquid Sheet Flows. 
(NASA-TM-106323) 
N94-14732/9/GAR 


E-7947 
Hierarchical Nonlinear Behavior of Hot Composite Struc- 
tures. 

(NASA-TM- 106229) 
N94-14041/5/GAR 


E-8001 
Sulfur Segregation Study of PWA 1480, NiCrAl, and Nial 


Alloys. 
(NASA-TM-106289) 
N94-15992/8/GAR 


E-8031 
Hot Dynamic Seal Rig for Measuring Hypersonic Engine 
Seai Durability and Flow Performance. 
(NASA-TM- 106294, AIAA-PAPER-93- 1346) 
N94-14727/9/GAR 
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ied Propulsor. 
(NASA. TM-105808, AIAA-PAPER-93-4400) 
N94-15115/6/GAR 


E-8043 
Buckling Analysis of Laminated Thin Shells in a Hot Envi- 
ronment. 
(NASA-TM- 106302) 
N94-14776/6/GAR 


E-8063 
Noise Levels from a Model Turbofan Engine with Simulat- 
ed Noise Control Measures 
(NASA-TM- 106318, AIAA-PAPER-93- 3-4401) 
N94-14036/5/GAR 


E-8071 
Solar Radiation on Mars: Stationary Photovoltaic Array. 
(NASA-TM-106321) 
N94-14730/3/GAR 413,183 


E-8077 
Thermal History Effects on Electrical Relaxation and Con- 
ductivity for Potassium Silicate Glass with Low Alkali 
Concentrations. 

(NASA-TM- 106324) 
N94-14845/9/GAR 


E-8081 
Optimal Synthesis of Hot Composite Laminates with In- 


terphase 
(NASA-TM- 106326) 
N94-14042/3/GAR 


E-8100 
Space Exploration Initiative Fuels, Materials and Related 
Nuclear ion Technologies . 


Panel 
(NASA-TM- 105706) 
N94-15118/0/GAR 


E-8105 
Proteus Two-Dimensional Navier-Stokes Computer Code, 
Version 2.0. Volume 1: Description. 
(NASA-TM-106336-V-1) 
N94-15485/3/GAR 


E-8107 
Two-Dimensional Navier-Stokes Computer Code, 
Version 2.0. Volume 2: User's Guide. 
(NASA-TM-106338-V-2) 
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Response of Metal Matrix with 
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(NASA-TM-106344) 

N94-14823/6/GAR 


E-8140 
Development of an Explicit Multiblock/ Flow 
Solver for Viscous Flows in Complex sonia 
(NASA-TM- 106356, ICOMP-93-34) 
N94-14728/7/GAR 


E-8160 
Transform for Space \eieetem ions. 
(NASA-TM- 1 , AIAA-P. 93-4670) 
N94-14542/2/GAR 

E-8165 
Mixing Noise Reduction for Rectangular Supersonic Jets 
by Nozzle ing and Induced Screech Mixing. 
(NASA-TM- 106364, AIAA-PAPER-93-4322) 
N94-14208/0/GAR 


ICOMP-93-28 
Linear Instability of Curved Free Shear Layers. 
(NASA-TM- 106290, E-8027) 
N94-14729/5/GAR 


ICOMP-93-29 
Stability Analysis of Approximate Factorization Methods 
for 3D Euler and Navier-Stokes Equations. 
(NASA-TM- 106347) 

N94-15818/5/GAR 

ICOMP-93-30 

A is, Approximation, and Computation of a Coupled 
id/Fiuid Temperature Control Problem. 

(NASA-TM- 10635 1) 

N94-14731/1/GAR 


ICOMP-93-31 
Least-Squares Finite Element Solutions for Three-Dimen- 
sional Backward-Facing Step Fiow. 
(NASA-TM-106353, E-8136) 
N94-14407/8/GAR 


ICOMP-93-32 
Numerical Study of Shock-induced Combustion in Meth- 
ane-Air Mixtures. 

(NASA- TM-106354, £-8138) 
N94-14722/0/GAR 


ICOMP-93-35 
Parametric Resonant Triad Interactions in a Free Shear 
Layer. 

(NASA-TM- 106365) 
N94-15751/8/GAR 


N94-15706/2 
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Future TRMM Follow-on Mission. 
N94-14228/8/GAR 

My Experiences in Manned Space Flight. 
N94-14276/7/GAR 415,546 
NASA's Ultraviolet Astrophysics Branch: Present and 


Future Detector Program. 
N94-15102/4/GAR 415,776 


SIR-C/X-SAR Free Flyer Concept. 
N94-15903/5/GAR 
Some Thoughts on Future Rain 
(TRMM Follow-on). 
N94-15906/8/GAR 
NATIONAL AEROSPACE LAB., AMSTERDAM 
(NETHERLANDS). 
ETN-93-93780 
De Toekomst van Nederland in de Luchtvaart (S' 
um on the Future of Aeronautics in the ). 
N94-15120/6/GAR 413,145 
NLR-TP-02134-U 
MAC-TSA Applied in the ISO and SAX Spacecraft 


415,702 


413,283 


415,572 
Mapping Missions 
413,322 


f rojec ts. 
PB94-126257/GAR 
NLR-TP-91001-U 
Informati en Aanzien van Elektronische Tech- 
nologie. De NLR RB na voor CAE van Elektronica 
(Electronics Tech Policy of the NLR Informatics Di- 
). 
414,375 
NLR-TP-91435-U 
ae Begrippeniijst (Glossary Knowledge 
- ina). 
PB94-125499/GAR 413,768 
MmA-ThOt47 1 


lumerical Simulation of Leading-Edge Vortex Flow. 
PB94-125481/GAR 415,222 


NLR-TP-91476-U 
WISPER and WISPERX: Final Definition of Two Standar- 
dised Fatigue Loading Sequences for Wind Turbine 
PB94-126307/GAR 414,057 
NLR-TP-91478-U 
Phot 


414,354 


NLR-TP-92119-U 
Overview of the FAA/DCA/NLR Programs Related to 


Aircraft. 
'94-126273/GAR 413,122 


NLR-TP-92121-U 
Gravity Condensation Pressure Drop and 
Heat Transfer in Ammonia Two-Phase Heat Transport 


Systems. 
Pb94-126265/GAR 415,576 


NLR-TP-92139-U 
Grid Adaption in Computational Aerodynamics. 
PB94-126240/GAR 


NLRA-TP-92156-U 

tt of a Method to Predict Transonic Limit 

Cycle tion Characteristics of Fighter Aircraft (Con- 
tinued). 

PB94-125507/GAR 413,078 
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415,228 


of Systems for Application of Scientific Com- 


Puting in Industry. 
PB94-126232/GAR 414,376 


NLR- aeey 
perme my Le Time-Linearized Unsteady Calculation Meth- 
Exponentially Diverging Motions in Aeroelas' 
PB94-126224/GAR 


ticity. 
415,227 

NLR-TP-92174-U 
Multi-Sensor Data Fusion and the Use of Artificial Intelli- 


Bpo4.126216/GAR 413,789 


NLR-TP-92184-U 
Determination of Acceleration Field Parameters with 
Linear Accelerometers. 
PB94-125606/GAR 415,397 


NLR-TP-92190-U 
Design of a System of Codes for industrial Calculations 
of Flows around Aircraft and other Complex Aerodynamic 
PB94-125598/ GAR 415,226 
NLR-TP-92218-U 
Modal Analysis of Solar Panels Using Boundary Integral 
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125580/GAR 414,096 
NLR-TP-92222-U 
= Analysis of the Convergence Behaviour of an 
PB94-125572/GAR 415,225 
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MATrsooseU 
and Theoretical Considerations Regarding 
the Allowable Roughness Height in Laminar Flow. 


into High-Angle-of-Attack Lead- 
415,224 


PB94-125556/GAR 415,223 


NLR-TP-92261-U 
Aiding the Operator in the Manual Control of a Space 


Manipulator. 
PB94-125549/GAR 415,575 


NLR-TP-92270-U 
Low Frame Rate Video Coding for Smali Bandwidth Real- 
time Multimedia Tele-Education Systems. 
PB94-125531/GAR 413,942 


NLR-TP-92288-U 
Comparison of RCS Prediction Techniques, Computa- 
tions and Measurements. 
PB94-125515/GAR 413,812 


NLR-TP-92311-U 
Correction of X Hot-Wire Measurements for Gradients 
Normal to the Plane of the Wires. 
PB94-125473/GAR 415,221 
NLR-TP-92353-U 
a and Efficient Variable-to-Fixed-Length Coding Algo- 


PB94-125465/GAR 413,756 


NLA-TP-92361-U 
Calculus of Variations Applied to 2D Multi-Point Airfoil 


Design. 
PB94-125457/GAR 415,220 


Toekomstverwachtingen Nationaal Lucht- en Ruimte- 
vaartiaboratorium (Expectations for the Future of the Na- 
tional Aer: 


‘ospace Laboratory). 
N94-15129/7/GAR 413,140 


NATIONAL AEROSPACE LAB., TOKYO (JAPAN). 
Drop Sprentes in Space and Interference with Acoustic 
1 


ield (M-15). 
N94-13747/8/GAR 415,130 


Study of Bubble Behavior in Weightlessness (Effects of 
Thermal Gradient and Acoustic Stationary Wave) (M-16). 
N94-13748/6/GAR 415,131 


Manual! Control in Space Research on Perceptual-Motor 
Functions under Zero Gravity Conditions (L-10). 
N94-13767/6/GAR 414,710 


pe iy at NAL: System Concept and Relat- 
pry. D issues. 
N94-14281/7/GAR 415,592 


NATIONAL CENTER FOR ATMOSPHERIC RESEARCH, 
BOULDER, CO. 
NCAR/TN- 394+STR 
and Sensitivity of the 200 hPa Circulation in 
R Com Climate Models. 
PB94-115037/GAR 413,295 


NATIONAL CENTER FOR ATMOSPHERIC RESEARCH, 
BOULDER, CO. HIGH ALTITUDE OBSERVATORY. 
NAS 1.26:194525 
Vacuum Ultraviolet Instrumentation for Solar irradiance 
and Thermospheric Airgiow. 
(NASA-CR- 194525) 
N94-14684/2/GAR 413,213 


NATIONAL CENTER FOR EDUCATION STATISTICS, 
WASHINGTON, DC. 
ISBN-0-16-038002-2 
Historical Trends: State Education Facts, 1969 to 1989. 
PB94-115912/GAR 413,329 


NCES-92-093 
Historical Trends: State Education Facts, 1969 to 1989. 
PB94-115912/GAR 413,329 


NCES-93-332 
Public and Private Elementary and Secondary Education 
Statistics: School Year 1992-93. Early Estimates. 
PB94-115847/GAR 413,328 


NATIONAL CENTER FOR HEALTH STATISTICS, 
HYATTSVILLE, MD. 
ADVANCE DATA-218 
Serious Mental iliness and Disability in the Adult House- 
hold Population: United States, 1989. 
PB94-122207/GAR 414,675 


NATIONAL CENTER ON CHILD ABUSE AND NEGLECT, 
WASHINGTON, DC. 


Child Sexual Abuse: Intervention and Treatment Issues. 
The User Manual Series. 
PB94-115144/GAR 413,355 


Child Neglect: A Guide for Intervention. The User Manual 
PB94-115177/GAR 413,356 
NATIONAL © CONFERENCE OF STATE LEGISLATURES, 


ISBN- 1-55516-805-1 
( Across the Atlantic: The States Face Europe 


PB94-115359/GAR 


NATIONAL COUNCIL FOR URBAN ECONOMIC 
CEVELOPHENT, WASHINGTON, DC. 
Ideas Across the Globe: Successful Econom- 
in the U.S. and Abroad. 
PB94-117678/GAR 415,870 


Disadvantaged Youth into an Economic Develop- 


: Education and Training 
PBo41 17744/GAR ee 
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NATIONAL DEFENCE HEADQUARTERS, OTTAWA 
(ONTARIO). 
CTN-93-60780 
Electrochemical Noise in Lithium Primary Cells. 
N94-13846/8/GAR 
DSIS-93-00236 
Electrochemical Noise in Lithium Primary Cells. 
N94-13846/8/GAR 


NATIONAL DEFENCE HEADQUARTERS, OTTAWA 
(ONTARIO). DIRECTORATE OF MATHEMATICS AND 
STATISTICS. 


DMS-RN-4-92 
Statistical Analysis of the M Rankings Problem: Kendall’s 
Prototype and the Grouping Estimate Method Based on 
Normal Scores. 
(CTN-93-60785) 
N94-13848/4/GAR 


DSIS-93-00139 
Statistical Analysis of the M Rankings Problem: Kendall's 
Prototype and the Grouping Estimate Method Based on 
Normal Scores. 
(CTN-93-60785) 
N94-13848/4/GAR 414,613 


NATIONAL DEFENCE RESEARCH ESTABLISHMENT, 
UMEA (SWEDEN). 
ETN-93-93761 
Surface-Located YopN Protein is involved in Calcium 
ignal Transduction in Yersinia Pseudotuberculosis. 
N94-14128/0/GAR 


FOA-B-40416-4.4 
Surface-Located YopN Protein is involved in Calcium 
ignal Transduction in Yersinia Pseudotuberculosis. 
N94-14128/0/GAR 414,640 


NATIONAL DEFENCE RESEARCH ESTABLISHMENT, 
UMEA (SWEDEN). CELL AND MICROBIOLOGY DEPT. 


ETN-93-93762 
Analysis of the V Antigen LcrGVH-Yopbd Operon of Yer- 
sinia pseudotuberculosis: Evidence for a Regulatory Role 
of LerH and LervV. 
N94-14129/8/GAR 414,651 


FOA-B-40417-4.4 
Analysis of the V Antigen LcrGVH-Yopbd Operon of Yer- 
sinia pseudotuberculosis: Evidence for a Regulatory Role 
of LerH and LerV. 
N94-14129/8/GAR 414,651 


NATIONAL INST. FOR ENVIRONMENTAL STUDIES, 
TSUKUBA (JAPAN). 
Spectroscopic Method and Data Reduction Algorithm for 
Laser Long-Path Absorption Measurements Using RIS. 
N94-14218/9/GAR 413,310 


Overview of the ILAS Operational Data Processing 


System. 
N94-14220/5/GAR 415,720 


NATIONAL INST. FOR - _rpctercne SAFETY AND 
HEALTH, ATLANTA, GA 


DHHS/PUB/NIOSH- 93- 118 
NIOSH Research and Demonstration Grants. Annual 
Report, Fiscal Year 1992. 
PB94-118064/GAR 414,688 


NATIONAL INST. FOR OCCUPATIONAL SAFETY AND 
HEALTH, CINCINNATI, OH. HAZARD EVALUATIONS AND 
TECHNICAL ASSISTANCE BRANCH. 
HETA-92-273-2312 
Health Hazard Evaluation Report HETA 92-273-2312, St. 
Vincent Hospital, Indianapolis, Indiana. 
PB94-118338/GAR 414,690 


HETA-93-0367-2321 
Health Hazard Evaluation Report HETA 93-0367-2321, 
Fairchild Fashion and Merchandising Group, New York, 


New York. 
PB94-117926/GAR 414,687 


NATIONAL INST. FOR OCCUPATIONAL SAFETY AND 
HEALTH, MORGANTOWN, WV. DIV. OF SAFETY 
RESEARCH. 


FACE-93-07 
Fatal Accident Circumstances and Epidemi (FACE) 
Report: Technical Engi Dies After —y truck and 
Crushed by a Bulidozer/Earth Compactor, Pennsylvania, 
November 18, 1992. 
PB94-118346/GAR 414,691 


FACE-93-14 
Fatal Accident Circumstances and Epi (FACE) 
Report: Truck Driver and Company President Electrocut- 
ed After Crane Boom Contacts Powerline, West Virginia, 
March 31, 1993. 
414,686 


413,917 


413,917 


414,613 
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FACE-93-16 
Fatal Accident Circumstances and Epi rr: 
Report: Equipment Operator Struck and by Skid- 
der, South Carolina, April 8, 1993. 
PB94-117892/GAR 414,685 


FACE-93-17 
Fatal Accident Circumstances and Epidemiology (FACE) 
Report: Two Men Die in Well Cleaning Operation, Mary- 
land, May 1, 1993. 
PB94-1 18320/GAR 414,689 
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Report: Electrician Apprentice ——_ ler Con- 
—_ a 480-Volt Conductor in South Carolina, June 21, 


PBOd-1 17884/GAR 414,684 
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NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION, 


NATIONAL INST. FOR PETROLEUM AND ENERGY 
RESEARCH, BARTLESVILLE, OK. 


NIPER-678 
Thermodynamic properties to 700 K of naphthalene and 
aon + 
DE93000160/GAR 413,980 

NIPER-680 
GC/MS determination of amines following exhaustive tri- 


fluoroacetylation. 
DE93000159/GAR 


NIPER-684-Vol.1 
National Institute for Petroleum and Energy Research 
quarterly technica! report for January 1--March 31, 1993. 
Volume 1, Fuels research. 
DE93019925/GAR 


NIPER-700-Vol.1 
National institute for Petroleum and Energy Research 
quarterly technical report for April 1--June 30, 1993. 
Volume 1, Fuels research. 
DE93019926/GAR 413,988 


NIPER-700-Vol.2 
National Institute for Petroleum and Energy Research 
quarterly technical report for April-June 30, 1993. 
Volume 2, Energy Production Research. 
DE93040906/GAR 414,861 


Identification of Injected Storage Gas. Final Report, Feb- 
ruary 1989-August 1990. 

(GRI-90/0337) 
PB94-121233/GAR 


NATIONAL INST. FOR RESEARCH IN INORGANIC 
MATERIALS, TOKYO (JAPAN). 


o— of Samarskite Crystal under Microgravity Condi- 


tions (M-20). 
N94-13752/8/GAR 414,817 


NATIONAL INST. FOR RESOURCES AND ENVIRONMENT, 
IBARAKI (JAPAN). 
IMG: Interferometric Monitor for Greenhouse Gases. 
N94-14217/1/GAR 414,129 


NATIONAL INST. OF AGRO-ENVIRONMENTAL SCIENCE, 

IBARAKI (JAPAN). 
Land Evaluation for nes Productivity in North-East 
Thailand Using LANDSAT TM Data and Geographic in- 
formation. 

N94-14242/ 9/GAR 413,159 


Estimation of Vegetation Damage Due to Ash Fall in Mt. 
Pinatubo Area Using MOS-1 Data. 
N94-14259/3/GAR 414,899 


NATIONAL INST. OF STANDARDS AND TECHNOLOGY 
(BFRL), GAITHERSBURG, MD. 


NIST/SP-838-1 
pd Building and Fire Research Laboratory. Project 


Peod-t 18288/GAR 414,352 


NISTIR-5263 
Summaries of BFRL Fire Research In-House Projects 
and Grants, 1993. 
PB94-121050/GAR 413,403 
NATIONAL INST. OF STANDARDS AND TECHNOLOGY, 
BOULDER, CO. 
Characteristics of Unkown Linear Systems Deduced from 
Measured CW Magnitude. 
PB94-108487/GA' 413,823 
X-ray Diffraction Line Broadening: Modeling and Applica- 
tions to High-(T sub c) Superconductors. 
PB94-108495/GAR 415,361 
NATIONAL INST. OF STANDARDS AND TECHNOLOGY 
(CSL), GAITHERSBURG, MD. ADVANCED SYSTEMS DIV. 
NIST/SP-823/4 
Integrated Services Digital Network Conformance Test- 
ing. Layer 2, Data Link Layer (LAPD). Part 1, Basic Rate 
Interface, User Side. 
PB94-120920/GAR 413,607 


NISTIR-5209 


of 
PB94-118213/GAR 413,766 


NATIONAL INST. OF STANDARDS AND TECHNOLOGY 
(CSL), GAITHERSBURG, MD. SOFTWARE STANDARDS 
VALIDATION GROUP. 
NISTIR-5287 
FORTRAN Compiler Validation System 1978. User's 
Guide, Version 2.1. 
413,727 


413,948 


413,987 


414,029 


inted Digit Classifiers. 


PB94-118460/GAR 


NATIONAL INST. OF STANDARDS AND TECHNOLOGY 
(CSTL), GAITHERSBURG, MD. THERMOPHYSICS DIV. 


NIST/TN-1404 
Thermodynamic Properties of ym Mixtures of 
Ni and Water from 440 to 1 K, Up to 100 MPa 
and 0.8 Mole Fraction N2. 
PB94-118494/GAR 415,524 


NATIONAL INST. OF STANDARDS AND TECHNOLOGY 
(EEEL), BOULDER, CO. ELECTROMAGNETIC 
TECHNOLOGY Div. 

NISTIR-5012 

is of the Impact on U.S. Industry of the NIST/Boul- 
der conductivity Programs: An Interim Study. 
PB94-120680/GAR 415,363 
NATIONAL INST. OF STANDARDS AND TECHNOLOGY 

(EEEL), GAITHERSBURG, MD. ELECTRICITY Div. 


NISTIR-4657 
Proceedings: Open Forum on Surge Protection Applica- 
tion. 


PB94-118056/GAR 413,869 


NATIONAL INST. OF STANDARDS AND TECHNOLOGY 
= a MD. SEMICONDUCTOR 


NISTIR-5275 
Electronics and Electrical E: 
cal Publication Announcements Coveri 
a, April to June 1993 with 1993/1 


PB94-118403/GAR 


ing Laboratory Techni- 
Labora’ Pro- 
EEEL Events 


413,862 


NATIONAL INST. OF STANDARDS AND TECHNOLOGY, 
GAITHERSBURG, MD. 


NISTIR-5242 
NIST EXPRESS Toolkit: Introduction and Overview. Na- 
tional PDES Testbed Report Series. 
PB94-120664/GAR 


NISTIR-5291 


Sate Short Listings to Annotated List- 
i National PDES Testbed Report Series. 
'94-120623/GAR 414,380 


Journal of Research of the National Institute of Stand- 
ards and Technology, May-June 1993. Volume 98, 
Number 3. 

PB94-108461/GAR 415,360 


Coil Probe Dimension and Uncertainties during Measure- 
ments of Nonuniform ELF Magnetic Fields. 
PB94-108479/GAR 415,523 


Evaluation of Serum Volume Losses during Long-Term 


Storage. 
PB94-108503/GAR 414,627 


e of Quantized Hall Effect Breakdown Voltage 
on Magnetic Field and Current. 
PB94-108511/GAR 415,362 


Journal of Research of the National institute of Stand- 

ards and Technology, July-August 1993. Volume 98, 

Number 4. 

PB94-108529/GAR 413,897 
: Use of Transmitted 


X-ray Lithogr: Mask Metr 

Electrons in an SEM for Linewidth Measurement. 

PB94-108537/GAR 413,898 
ly Produced 


interlaboratory Study on the Lithographically 
Scanning Electron Microscope Magnification Standard 


Prototype. 
PB94-108545/GAR 413,899 


Phase Equilibria and Crystal Chemistry in Portions of the 
System SrO-CaO-Bi203-CuO. Part 4. The System CaO- 


Bi203-Cu0. 
PB94-108552/GAR 414,447 


NATIONAL INST. OF STANDARDS AND TECHNOLOGY, 
GAITHERSBURG, MD. PUBLIC AFFAIRS Div. 
NIST/SP-858 
Guide to NIST. 
PB94-119435/GAR 413,063 


NATIONAL INST. OF STANDARDS AND TECHNOLOGY 
wel. GAITHERSBURG, MD. FACTORY AUTOMATION 
YSTEMS Div. 
NISTIR-5292 
Expp: An EXPRESS Pretty Printer. National PDES 
Testbed Report Series. 
PB94-120797/GAR 413,729 


NATIONAL INST. OF STANDARDS AND TECHNOLOGY 
(TS), GAITHERSBURG, MD. OFFICE OF INFORMATION 
SERVICES. 

NIST Serial Hoidi 

PB94-120847/GAI 414,368 
NATIONAL MARINE FISHERIES SERVICE, CHARLESTON, 
SC. CHARLESTON LAB. 

NOAA-TM-NMFS-SEFSC-329 

Biomedical Test Materials = Analytical Methods 

for the Quality Assurance of Fish Oil. Second Edition. 

PB94-121266/GAR 413,444 
NATIONAL MARINE FISHERIES SERVICE, LA JOLLA, CA. 
SOUTHWEST FISHERIES SCIENCE CENTER. 

Southwest Fisheries Science Center Report of Activities, 

May-June 1993. 

PB94-115235/GAR 413,166 
NATIONAL MARINE FISHERIES Lape TD MIAMI, FL. 
SOUTHEAST FISHERIES SCIENCE CENTE! 

Fishing Trends and Conditions in the = Region, 


1988. 

PB94-124120/GAR 413,167 
NATIONAL MARINE FISHERIES SERVICE, SEATTLE, WA. 
ALASKA FISHERIES SCIENCE CENTER. 

NOAA-TM-NMFS-AFSC-23 

Results of a 1988 Trawi Survey of Groundfish Resources 

of the Upper Continental Slope off Oregon. 

PB94-118163/GAR 414,905 
NATIONAL MARINE MAMMAL LAB., SEATTLE, WA. 

NOAA-TM-NMFS-AFSC-24 

Fur Seal | igations, 1991. 

PB94-118171/GAR 
NATIONAL OCEANIC AND A 


414,381 


, 1993. 


415,029 


NOAA-TM-ERL-CMDL-6 
egeree E and Aeroso! Distribution 
(March 16-30, 1989). 
PBe4.1 196 110484 GAR 


March 1, 1994 


during AGASP.ill: 
413,324 
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NATIONAL OCEANIC AND ATMOSPHERIC 
ADMINISTRATION, BOULDER, CO. ENVIRONMENTAL 
TECHNOLOGY LAB. 
OAT EN ETS 234 
Algorithm to — Soe Temperature and Humidity 
Profiles from and Space-Based Measurements. 
PB94-121191/GAR 413,297 


NATIONAL OCEANIC AND ATMOSPHERIC 
es CO e ane Oe Ee aT 


ge TM-ERL- Fic 
5395 of March 1989. 
120714/GAR 


NATIONAL OCEANIC AND ATMOSPHERIC 
ADMINISTRATION, BOULDER, CO. WAVE PROPAGATION 


LAB. 
Radiometric Observations of Atmospheric Attenuation at 
20.6 and 31.65 GHz: The Wave Propagation Laboratory 


Data Base. 
N94-14660/2/GAR 413,648 
Effects of Turbulence on the Geodynamic Laser Ranging 


-15616/3/GAR 415,811 


413,242 


OQE/re yy} 

Travel to Italy and Germany to attend meeting on sulfur 
——y— Pur 4 —- chemistry. Foreign trip 
E9361 74/GAR 414,098 

NATIONAL OCEANIC AND A 
TION, RESEARCH 


Model and whether 
(EPA/600/A-93/277) 
PB94-122603/GAR 


NATIONAL OCEANIC AND ATMOSPHERIC 
ADMINISTRATION, SILVER SPRING, MD. AIR 
RESOURCES LAB. 
NOAA-TM-ERL-ARL-204 
Sulfur and Ni 


Atmosphere Syresi o 
PB94-118601/GAR 
NATIONAL OCEANIC AND ATMOSPHERIC 

ADMINISTRATION, WASHINGTON, DC. 


NOAA-TR-NESDIS-72 
Summary of the NOAA/NESDIS Workshop on Develop- 
ment of a Global Satellite/in aitu Environmental Data- 


413,287 


in the North Atlantic Ocean's 
ield and Modeling Results. 
413,263 


base. 

N94-14498/7/GAR 
NATIONAL OCEANIC AND A 
ADMINISTRATION, WASHINGTON, DC. NATIONAL 
ENVIRONMENTAL SATELLITE, DATA, AND 
INFORMATION SERVICE. 

Climate Products from NOAA Operational Satellites 

N94-14231/2/GAR 
NATIONAL OCEANIC AND ATMOSPHERIC 
pee Ah WASHINGTON, DC. SATELLITE 
RESEARCH LAB. 

Earth Radiation Budget, Cloud, and Aerosol Parameters 

Derived from AVHRR and TOVS Measurements. a3 

413,314 


N94-14233/8/GAR 

Development and implementation of an interactive Re- 
tneval/ / Forecast Algorithm. 

N94-14234/6/GAR 413,315 


NATIONAL OPTICAL ASTRONOMY LAB., TUCSON, AZ. 
Scientific 2-D Arrays for the 1-5 Micron Region. 
Now15044/8/GAR 


413,227 
NATIONAL OPTICS INST., STE.-FOY (QUEBEC). 
DRES-CR-4-93 
Study of 


413,284 


Reduction when Using a CO2 Wave- 
fro. Laser Close to its Threshold State. 
INO-92-5102, CTN-93-60803) 
N94-14067/0/GAR 
DSIS-93-00250 
Study of Speckle Reduction when Using a CO2 Wave- 
Laser Close to Its Threshold State. 
92-5102, CTN-93-60803) 
N94-14067/0/GAR 


NATIONAL PARK SERVICE, WASHINGTON, DC. 
NPS-D-63 
Juniata and Western Divisions, Pennsylvania Main Line 
PB94-115979/GAR 413,330 
NATIONAL PARK SERVICE, WASHINGTON, DC. HISTORIC 
AMERICAN BUILDINGS SURVEY/HISTORIC AMERICAN 


ENGINEERING RECORD. 
From Marsh to Farm: The Landscape Transformation of 


PB94-115631/ 415,072 
NATIONAL PHYSICAL LAB., TEDDINGTON 


(ENGLAND). 
Improved Optical Radiation Detectors and Their Calibra- 
tion: 200 nm - 30 
N94-15075/2/GAR 415,267 


Absolute Radiometric Measurements in Space: ARMS. 
N94-15085/1/GAR 415,769 


NATIONAL PHYSICAL LAB., TEDDINGTON 
DIV. OF ELECTRICAL SCIENCE. enema 
po 4 Dependence of the Far infrared Optical 
‘ar 
Constants of Polyethylene. 
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415,250 


415,250 
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PB94-124336/GAR 414,574 


NATIONAL PHYSICAL LAB., TEDDINGTON (ENGLAND). 
DIV. OF MATERIALS METROLOGY. 


DMM(A)-109 
a yy hm Modelling of Bolted Joint Stress Re- 


in Plastics. 
ppe4 124849/GAR 414,575 


a 2 + ~ 
Guidelines for Uniubricated Sliding Wear Tests: Part 1. 


General Approach. 
PB94-119666/GAR 414,426 


ay a mag 
Guidelines Sliding Wear Tests: Part 2. 
java oa (4 Pin-on-Disc Testing. 
PB94-123270/GAR 414,428 


NPL-DMM(A)-114 
Ultrasonic 


pa ma hm | 


PEs 12sS10/0AR' 


NATIONAL PORTS AND WATERWAYS INST., 
WASHINGTON, DC. 


Maritime ot Americas: River/Ocean Operation. 
(MA-PORT-830-9400 1) 
PB94-121407/GAR 415,840 
NATIONAL RENEWABLE ENERGY LAB., GOLDEN, CO. 
DOE/FTR-93014204 
Travel to Brazil to attend meeting on global poverty and 
environmental degradation. Foreign trip report, May 29-- 
June 6, 1992. 
DE93014204/GAR 414,058 


NREL/TP-421-5462 
Evaluation of aftermarket LPG conversion kits in light- 


duty vehicle — Final report. 
0DE93010035/' 415,845 


NREL/TP-451-5651 
Research on defects and Po en in amorphous-silicon- 
based semiconductors. Annual subcontract report, 20 
February 1992--19 February 1993. 
DE93017117/GAR 415,324 


NREL/TP-463-5475 
Current status of environmental, health, and safety issues 

of nickel ide batteries for electric vehicles. 

DE93017079/GAR 415,846 

NREL/TP-472-5539 
Building integrated photovoltaic systems analysis: Prelimi- 

nary report. 

DE93018208/GAR 414,036 


NATIONAL RESEARCH COUNCIL OF CANADA, OTTAWA 
(ONTARIO). 
CNR-31790 
f Memoire Prepare Par 
in Canada: A 
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tions from the INSPEC Database). 
PB94-859915/GAR 413,615 


Sol Gel Process: Preparation of Silicate Glasses Employ- 
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ence and Technology Database). 
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tations from information Services in Mechanical Engi- 


Database). 
PBgs 861465/GAR 414,512 
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(Latest cl citations from the NTIS Bibliographic Database). 
PESt-SS1S16/GAR 414,309 


. (Latest citations from the NTIS Bibliographic 


). 

PB94-861523/GAR 414,267 
NETHERLANDS ASSOCIATION OF AERONAUTICAL 
ENGINEERS, AMSTERDAM. 
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NO4-14245/2/GAR 414,894 








NIPPON TELEGRAPH AND TELEPHONE PUBLIC CORP., 
TOKYO (JAPAN). BASIC RESEARCH LABS. 
Growth Experiment of Narrow Band-Gap 
PbSnEe Single tals in Space (M-1). 
N94-13733/8/GA\ 415,341 


NIPPON TELEGRAPH AND TELEPHONE PUBLIC CORP., 
YOKOSUKA. 


NTT’s Activities in Satellite Communications Technology 


Development. 
N94-14286/6/GAR 413,580 


NORDISK GASTEKNISK CENTER, HOERSHOLM 
(DENMARK). 
ISBN 87-89309-99-5 
Reduktion af NO(sub x)-emission fra naturgasfyrede in- 
dustrikedier. (Reduction of NO(sub x) emission from natu- 
ral-gas fired industrial boilers). 
DE94702027/GAR 
NEI-DK-1292 
Reduktion af NO(sub x)-emission fra naturgasfyrede in- 
dustrikedier. (Reduction of NO(sub x) emission from natu- 
ral fired industrial boilers). 
DE94702027/GAR 
NORGES TEKNISKE HOEGSKOLE, TRONDHEIM. 
ISBN 82-7119-457-7 
Electrochemical conversion of methane. Materials and re- 
actions. 
DE94702148/GAR 413,977 


ISBN 82-7119-465-8 
Application of optimization methods in oil recovery prob- 


414,114 


414,114 


lems. 

DE94702145/GAR 414,864 
NEI-NO-362 

Application of optimization methods in oil recovery prob- 

lems. 

DE94702145/GAR 414,864 
NEI-NO-365 

Electrochemical conversion of methane. Materials and re- 

actions. 

DE94702148/GAR 413,977 


NORSK INST. FOR LUFTFORSKNING, LILLESTROEM. 
ISBN 82-425-0385-0 
Baltic Sea environmental program. The topical area study 
for atmospheric deposition of pollutants. Final technical 


report. 
DE94702156/GAR 414,281 


NILU-OR-46/92 
Baltic Sea environmental program. The topical area study 
for atmospheric deposition of pollutants. Final technical 


report. 
DE94702156/GAR 414,281 


NORTH CAROLINA AGRICULTURAL AND TECHNICAL 
STATE UNIV., GREENSBORO. 
NAS 1.26:193797 
Graphite Fiber Textile Preform/Copper Matrix Compos- 
ites. 
(NASA-CR-193797) 
N94-14050/6/GAR 414,473 


NORTH CAROLINA eee ey ay AND TECHNICAL 
STATE UNIV., GREENSBORO. DEPT. OF CHEMICAL 
ENGINEERING. 
OgErorusran- 510 
model for calorimetric and phase coex- 
cn properties of coal derived fluids. Final technical 


DE93040674/GAR 413,998 
NORTH CAROLINA STATE UNIV. AT RALEIGH. 
NAS 1.26:191539 
lustrated Glossary of Textile Terms for Composites. 


(NASA-CR-191539) 
N94-15484/6/GAR 414,518 
NAS 1.26:194353 

Software Reliability through Fault-Avoidance and Fault- 

Tolerance. 

(NASA-CR- 194353) 

N94-15114/9/GAR 413,715 
NORTH CAROLINA STATE UNIV. AT RALEIGH. DEPT. OF 
CHEMICAL ENGINEERING. 

DOE/PC/90043-T11 

Novel approaches to the production of higher alcohols 
gas. Quarterly technical progress report 
1, 1993--March 31, 1993. 


DE93040515/GAR 413,956 


NORTH CAROLINA STATE UNIV. AT RALEIGH. DEPT. OF 
MATERIALS SCIENCE AND ENGINEERING. 
Growth, Characterization and Device Development in 
Monocrystalline Diamond Films. 
AD-A272 715/4/GAR 


415,321 
NORTH CAROLINA UNIV. AT CHAPEL HILL. 
Post-Retirement Benefit Increases. 
PB94-116977/GAR 413,048 


NORTH CAROLINA UNIV. AT CHAPEL HILL. KENAN INST. 
OF PRIVATE ENTERPRISE. 


Trading Up: Report on a Symposium to Provide State 


and Private Sector Input into the National Export Strate- 


Bboa-1 23221/GAR 


NORTH DAKOTA UNIV., GRAND FORKS. DEPT. OF 
ATMOSPHERIC SCIENCES. 


NAS 1.26:193357 
Preliminary Analysis of University 
Data from the FIRE Cirrus IFO-2. 


413,439 


of North Dakota Aircraft 


CORPORATE AUTHOR INDEX 


NUCLEAR REGULATORY COMMISSION, WASHINGTON, DC. 


(NASA-CR- 193357) 
N94-15429/1/GAR 413,115 


NORTH DAKOTA UNIV., GRAND FORKS. ENERGY AND 
ENVIRONMENTAL RESEARCH CENTER. 


DOE/MC/ a 3376 
Development of fly ash-based slope protection materials 
for waste di Topical report, Task 7.7. 
DE93000294/GAR 414,213 
DOE/MC/ 10637-3377 
SS ee nee Cnty, North Dakota. Topi- 
cal report, Task 7. 
DESSOOORSS/GAA 413,944 


Critical Review of Mercury Contamination Issues Rele- 

eS eee Topi- 

cal Report, February 1992-August 1993. 

(an990117) 

PB94-114394/GAR 414,025 

Review of Remediation Technologies Applicable to Mer- 
cury Contamination at Natural Gas Industry Sites. Topical 

Report May May ne -September 1993. 


PB04 120839/GAR 414,253 
NORTHEAST LOUISIANA STATE COLL., MONROE. DEPT. 
OF GEOSCIENCES. 

NAS 1.26:193266 

(NASA-CR- 193266) 

N94-13855/9/GAR 
NORTHEAST-MIDWEST INST., WASHINGTON, DC. 

Oil pede ie maps Funds and Economic Development: State 

and Utility Initiatives. 

PB94-121274/GAR 414,083 
NORTHLAND RESEARCH, INC., FLAGSTAFF, AZ. 

Classic Period Occupation on the Santa Cruz Flats: The 

ree Yee 


(D1-BR-APO-CCRS-93- 10) 


413,172 


PB94-120862/GAR 413,334 
NORTHWEST REGIONAL DEVELOPMENT COMMISSION, 
THIEF RIVER FALLS, MN. 

Red my Trade Corridor Project, February 1991 to Janu- 

1992. 
P894-117660/GAR 413,422 


NORTHWESTERN UNIV., EVANSTON, IL. 
NAS 1.26:187179 
Variational Approach to Probabilistic Finite Elements. 
(NASA-CR- 187179) 
N94-13873/2/GAR 415,375 


Multilayered Approach to Superconducting Tunnel Junc- 
tion X ray Detectors. 
N94-15089/3/GAR 415,519 


NORWEGIAN DEFENCE RESEARCH ESTABLISHMENT, 
KJELLER. 


ETN-93-93972 
Electrical and Optical Properties of Multiple Quantum 
Well Structures and Their Applications to Infrared Detec- 
tors. 
N94-14010/0/GAR 415,347 


ETN-93-93973 


Maaling AV Boeigepropagasjon for VHF/UHF Samt Sam- 
menligning Med Predikterte Verdier (Measurement of 


Wave Propagation for VHF/UHF and a Comparison be- 


tween Measured and Predicted Values). 

N94-13968/0/GAR 413,568 
ETN-93-93974 

Numerical Simulations of Nd:YAG Laser Amplifiers. 


N94-13970/6/GAR 415,249 


ETN-93-93975 
Conditions for incompletely Parabolic 

Systems. 

N94-13971/4/GAR 415,111 
ETN-93-93977 

Rocket-Borne Lidar for Studies of the Middle Atmos- 

phere. 

N94-13949/0/GAR 413,301 
ETN-93-94449 


New Method for Genera Bayes Classifiers Assuming 
Mixtures of Gaussian Conailes. 
N94-15298/0/GAR 


414,616 
ETN-93-94450 
Bruk AV Hoeyere Ordens Statistikk | Signalbehandling 
Higher Order Statistics in Signal y 
N94-15714/6/GAR 413,779 
eTBestemmelse AV Stive L isjon Og Orient 
egemers er- 
ing Ut Fra Segmenterte Bilder (Determination of Position 
ion of Rigid Bodies from Image Segments). 
N94-14039/9/GAR 13,761 
ETN-93-94452 
Spectral Viscosity Method Applied to Simulation of 
Waves in a Stratified Atmosphere. 
N94-14040/7/GAR 415,139 
ETN-93-94453 


Estimation of the Concentration Versus the Time Profile 
Cis Sete Pee» Ste Cee eee 
the Raufoss a/S instantaneous Smoke RA-90 and 

45 HC Smoke Generator. 


N94-13821/1/GAR 414,127 
* Laboratory Simulation of Spacecraft Charging in the 
nm 
Plasma Wake Region. 


N94-14107/4/GAR 
FFI/ phe dy 92/7024 


Y Oe eS for VHF/UHF Samt Sam- 
meniigning Med (Measurement Ad 


Wave Propagation for VHF/UHF and a Comparison be 
tween Measured and Predicted Values). 
N94- No4-13968/0/GAR 


415,685 


413,568 
FFI/RAPPORT-92/7028 
Numerical Simulations of Nd:YAG Laser Amplifiers. 

N94-13970/6/GAR 415,249 
FFI/RAPPORT-92/7029 

Open Boundary Conditions for Incompletely Parabolic 

Systems. 

N94-13971/4/GAR 415,111 
FFI/RAPPORT-92/7034 

Rocket-Borne Lidar for Studies of the Middle Atmos- 

N94-13949/0/GAR 413,301 
FFI-91/4029 


New Method for Generating Bayes Classifiers Assuming 
Mixtures of Gaussian Densities. 
N94-15298/0/GAR 414,616 
FFI-92/2008 
Bruk AV Hoeyere Ordens Statistikk | Signalbehandling 
Processing). 


(Higher Order Statistics in Signal 

N94-15714/6/GAR 413,779 
FFI-92-4005 

Bestemmelse AV Stive Legomene Posisjon Og Orienter- 

— Ut Fra Segmenterte Bilder (Determination of Position 


and Orientation of Rigid Bodies from Image Segments). 
N94-14039/9/GAR - 413,761 


FFI-92/7012 
Electrical and Optical Properties of Multiple Quantum 
Well Structures and Their Applications to Infrared Detec- 


tors. 
N94-14010/0/GAR 


415,347 
FFI-92/7047 
Spectral Viscosity Method Applied to Simulation of 
Waves in a Stratified Atmosphere. 
N94-14040/7/GAR 415,139 
FFI-93/6001 


Estimation of the Concentration Versus the Time Profile 
of Zinc Chioride Paricles in Smoke Clouds Generated by 
the Raufoss a/S Instantaneous Smoke RA-90 and DM- 


45 HC Smoke Generator. 

N94-13821/1/GAR 414,127 
FFI-93-7007 

Labora Simulation of Spacecraft Charging in the 


Plasma Wake R 
N94-14107/4/GAI 
NDRE-PUBL-93-1001 

Characterization of Carboxylesterases in Rat and Guinea 


415,685 


Pig: Their Heter and Role in Detoxication of Or- 

Rig-14852/5/GAR 414,641 
NOTRE DAME UNIV., IN. DEPT. OF CHEMICAL 
ENGINEERING. 

DOE/PC/92529-T3 
Se studies of low temperature catalysts for meth- 
conversion. Quarterly technical progress report, 
March 30, 1993--June 30, 1993. 
DE93041232/GAR 413,465 


NUCLEAR REGULATORY COMMISSION, KING OF 
PRUSSIA, PA. REGION I. 


_ TLD Direct Radiation Monitoring Network. Progress 


eport, i-June 1993. 
NUREG-0837-V13-N2/GAR 414,959 
rata REGULATORY COMMISSION, WASHINGTON, 


International Atomic Energy Agency Specialists Meeting 
on E: in Ageing, Maintenance, and Moderniza- 
tion of Instrumentation and Control Systems for Improv- 
ing ae Power Plant Availability. Held in Rockville, 


on May 
NUREG/CP-0134/GAR 414,986 


Atomic oe | and Licensing Board Panel Annual Report, 
Fiscal Year 1992. 
NUREG-1363-V5/GAR 414,994 


NUCLEAR REGULATORY COMMISSION, WASHINGTON, 
FREEDOM TION AND 


OC. Div. OF OF INFORMATION 
ATIONS SERVICE. 
ba = of Documents Made Publicly Available, July 1- 
31, 
NUREG-0540-V1 5-N7/GAR 414,992 


Title List of Documents Made Publicly Available, August 
1-31, 1993. 


NUREG-0540-V15-N8/GAR 414,993 
NUCLEAR REGULATORY COMMISSION, WASHINGTON, 
c. DIV. OF LOW-LEVEL WASTE MANAGEMENT AND 

COMMISSIONING. 

Site Decommissioning Management Plan. 

NUREG-1444/GAR 414,960 
NUCLEAR REGULATORY WASHINGTON, 


COMMISSION, 
DC. OFFICE OF NUCLEAR REGULATORY RESEARCH. 


Pry vnc Aarhy hewmen of eget ally wee a 
to Safety. Held in Bethesda, 


on April 27- 1993. 
NU! EG/CP-0129/GAR 415,022 
March 1, 1994 CA-41 





Transactions of the Water Reactor Safety information 
ae See Held in Bethesda, Maryland on October 


NUREG/CP-0192/GAR 414,985 
NUCLEAR REGULATORY COMMISSION, WASHINGTON, 
DC. OFFICE OF THE GENERAL COUNSEL. 

United States Nuclear Regulatory Commission Staff Prac- 

tice and Procedure . Commission, Appeal Board 

and Licensing Board , July 1972-September 


1992. 
NUREG-0386-DIG-N6-R7/GAR 414,991 


Nuclear tory Legisiation Yo the 102d Con- 
2nd Volume 1, No. 2 
Rereo-eeo-vise -N2/GAR 415,026 


Nuclear Legislation +o the 102d Con- 
. 2nd ~~ 2, No. 2 
IREG-0980-V2-N2/GAR 415,027 
OAK RIDGE NATIONAL LAB., TN. 


CONF-930722-21 : . 
Evaluation of a scanning Hartmann device for single 


DE93019204/GAR 414,417 


CONF -930722-22 
— modification of sapphire for IR window applica- 
Detooreroe/can 415,295 
CONF -930825-. 
Atom probe Shei ion microscopy characterizations of 


VVER steeis. 
DE93017864/GAR 415,008 


CONF -930997-4 
Fundamentals of mechanical behavior in structural inter- 
metallics: A synthesis of atomistic and continuum model- 
D#93019166/GAR 
CONF-931 103-1 
— of processing history on the creep strength of Nb- 
0E93015905/GAR 414,931 


CONF-931107-3 
Effect of EMP fields on cell membrane potentials. 
DE93015819/GAR 414,630 


CONF-931 148-2 
Coordination of softwar 


‘e-development 
sites that are geographically separated. 
DE93019201/ 


CONF-9301 109-4 


a overview 
93018719/GAR 


ope 9305 135-6 
ition of austenitic alloys for advanced heat recov- 


cleanup systems. 
oy and Pot ga 413,945 
CONF-9305135-9 


Low-aluminum-cont: 
DE93017862/GAR 


CONF-9307118-2 
Microscopic evaluation of low-temperature embrittlement 
welds. 


414,523 


414,543 


activities among 
414,753 


415,423 


lent iron-aluminum alloys. 
414,522 


CONF-9310102-5 
Development of site-specific earthquake response spec- 
tra for eastern US sites. 
DE93019398/GAR 414,813 


DOE/MWIP-8-Vol.2 

Technical area status report for chemical/physical treat- 

ment. Volume 2, Appendices. 
DE94000583/GAR 


ORNL/ER-148 
Guidance document for the preparation of waste man- 
for the Environmental Restoration Pro- 

am at Ridge National Laboratory. Environmental 


‘am. 
DE93019602/GAR 414,186 

ORNL/FTR-3948 
Travel to Japan and China to address engineering issues 
related to the design of the barium fluoride calorimeter 
report, May 24--June 2, 


414,208 


991. 
DE93016414/GAR 


af om hh 
ee for the Modular High-Temperature Gas- 
Cooled Reactor Corrosion, Migration, et Distribution Irra- 
diation E: it Fission Product Transport am in 
France. Foreign trip report, March 26, 1992--April 5, 


1992. 

DE93011289/GAR 
ORNL/FTR-4674 

Travel to Sweden 


415,405 


Oa 
rr Ne 5 
De930191 76/GAR 


Marine 
0E93041212/GAR 


ORNL/M-734 
Environmental Reference Book: En- 


Guidance Program 
eS ee erp ae a ae 
nation Act 


414,279 


CA-42 VOL. 94, No. 5 


CORPORATE AUTHOR INDEX 


DE93041214/GAR 414,888 


ORNL/M-2426 
Literature Review: Heat Transfer through Two-Phase In- 
Consisting Continuous 


ee Sanee of Powders in a 
Gas Phase. 


(EPA/600/R.- 92/203) 
DE93014387/GAR 


ORNL/M-2775 
Ceramic Ti 


414,535 


Project data base: September 1992 
summary report. 
DE93019360/GAR 414,440 
ORNL/M-3002/V2 
Technical area status report for chemical/physical treat- 
, Appendices. 


414,208 


tion. 

DE93040066/GAR 
ORNL/Sub-89-SB182/1 

Development of improved processing and evaluation 


DE93040528/GAR 
ORNL/TM-11611 
System analysis computer model for the High Flux Iso- 
Reactor (HFIRSYS Version 1). 
93018902/GAR 


Orpa./ins-1388) 
iom probe field ion microscopy and related topics: A 


Dbtography 1991. 
DE93019104/GAR 415,331 


Ona tie 12224 
echnical basis for nuclear accident dosimetry at the Oak 


Laboratory. 
rege Nation! a 414,696 


ORNL-TM-12279 
Potential in Flaw Geometry of an Initially Shallow 
Finite-Length Surface Flaw during a Pressurized-Thermal- 
Shock Transient. 
NUREG/CR-5968/GAR 
ORNL/TM-12359 
TORSED ‘nethod for construction of TORT boundary 
sources from external DORT flux files. 
DE93019954/GAR 415,485 


ORNL/TM-12406 
impact of ENDF/B-V1 Cross-Section Data on H. B. Rob- 


inson Cycle 9 Dosimetry Calculations. 
NUREG/CR-6071/GAR 415,014 


ORNL/TM-12413 
Proceedings of the Joint |AEA/CSNI aeeey Meeting 
on Fracture Mechanics Verification by Large-Scale Test- 

ee Oe es Se ee lober 26-29, 


1992. 
NUREG/CP-0131/GAR 414,984 


ORNL/TM-12414 
Low-Speed Fingerprint Image Capture System User's 
Guide, June 1, 1993. 
DE93019225/GAR 413,327 


ORNL/TM-12447 
Comparison of iterative methods for a model coupled 
tions. 


system of elliptic equa 
DE93040482/GAR 415,339 


ORNL/TM-12458 
ign and develop speed/pressure regulator. 
DE! 109/GAR 


ORNL/TM-12459 
Remote control console for the HHIRF 25-MV Tandem 


Accelerator. 
DE93040110/GAR 415,490 


I aw of thread placement the Ki 
on en- 
dall Square KSR1. 
DE93040655/GAR 413,681 


ORNL-6734 
ee of Check Vaive ~ and Failure 
Experience in the Nuclear Power Industry 
NUREG/CR-5944/GAR 414,988 
ORNL-6750 
Energy Division annual progress report for period ending 


September 30, 1992. 
DE93019691/GAR 414,067 


Onpe.-se oe . 
nergy Program semiannual progress r lor 
October 1992 through March 1993. ext ps 

DE93041042/GAR 413,999 
OAK RIDGE Y-12 PLANT, TN. 


CONF-931121-10 
Analysis of 


414,966 


415,012 


415,489 


releases of toxic materials 
at an environmental restoration project. 
DE93017232/GAR 414,099 
CONF-9307118-1 
ean een eon Conan at Se aie 
DE93018591/ 414,542 


Y/DV-1227 
| igation of cracking and erratic behavior of the ura- 


DE93018591/ 414,542 


Y/ENG/SE-118 
is of explosion-induced releases of toxic materiais 
at an environmental restoration project. 


DE93017232/GAR 414,099 


ODYSSEY RESEARCH ASSOCIATES, INC., OTTAWA 
(ONTARIO). 
DSIS-93-00238 
EVES: An Overview. 
(CTN-93-60804) 
N94-14088/6/GAR 


ORA-CP-91-5402-43 


) 
N94- 14088/6/GAR 


OESTERREICHISCHES FORSCHUNGSZENTRUM 
SEIBERSDORF G.M.B.H. 


Study on Environment Monitoring Station for Satellite 
Networks. Final Report. Part 1. 
PB94-119575/GAR 414,322 


Study on Environment Monitoring Station for Satellite 
Networks. Final Report. Part 2. 
PB94-119583/GAR 414,323 


OFFICE NATIONAL D’ETUDES ET DE RECHERCHES 
AEROSPATIALES, PARIS (FRANCE). 
ETN-93-93967 
Propagation Optique a Travers la Turbulence Atmospheri- 
que. Etude Modale de |'Anisopianetisme et Application a 
'Optique Adaptative (Optical Propagation through Atmos- 
pheric Turbulence. Model Analysis of Anisoplanatism and 
ication to Adaptive Optics). 
N94-14192/6/GAR 415,252 
ETN-93-93969 
Proprietes Physiques et Structurales d’'Une Resistance 
Thermique en Zircone Yttriee Obtenue Par Pulverisation 
Cathodique (Physical and Structural Properties of a Sput- 
tered Zirconia-Yttria Layer Used as a Thermal Resist- 


N94-14193/4/GAR 415,348 


ETN-93-93970 
Modelisation et Simulation des Phenomenes de Trans- 
port et Combustion dans Une Couche de Melange Super- 
sonique (Modeling and Simulation of Transport and Com- 
bustion Phenomena in a Supersonic Mixing Layer). 
N94-14194/2/GAR 413,514 
ETN-93-93971 
Camera Infrarouge a Frequence image Elevee pour Ap- 
plications en Soufflerie Hypersonique (High rh ag Rate 
— Imager for Hypersonic Wind Tunnel Applica- 


tions). 
N94-14009/2/GAR 413,134 


ETN-93-94413 
Reactions de Chimiluminescence Induites Par ogee 
Singulet sur les Surfaces Metalliques (Reactions of Che- 
miluminescence Induced by Singlet Oxygen with Metals). 
N94-15149/5/GAR 414,559 


ETN-93-94414 
Etude Par Microscopie Electr des Parois d’Anti- 
phase dans les —— et Fe3al a |'Approche de 
la Transition Ordre- e (Electron-Microscopy Study 
of Antiphase Boundaries in Cu3Od and Fe3Ali Alloys 
Near the Order-Disorder Transition). 
N94-15295/6/GAR 414,561 


ONERA-NT-1992-10 
ane Physiques et Structurales d’Une Resistance 
Thermique en Zircone Yttriee Obtenue Par Pulverisation 
Cathodique (Physical and Structural Properties of a Sput- 
tered Zirconia-Yttria Layer Used as a Thermal Resist- 


ance). 
N94-14193/4/GAR 415,348 


ONERA-NT-1992-11 
Modelisation et Simulation des Phenomenes de Trans- 
port et Combustion dans Une Couche de Melange Super- 
sonique (Modeling and Simulation of Transport and Com- 
bustion Phenomena in a Supersonic Mixing Layer). 
N94-14194/2/GAR 


413,514 

ONERA-NT-1992-12 
Camera Infrarouge a Frequence image Elevee pour Ap- 
plications en Soufflerie Hypersonique (High Frame Rate 
Thermal imager for Hypersonic Wind Tunnel Applica- 


tions). 
N94-14009/2/GAR 413,134 


ONERA-NT-1992-13 
Reactions de Chimiluminescence induites Par |’ 
Singulet sur les Surfaces Metalliques (Reactions of 
miluminescence Induced by Singlet Oxygen with Metals). 
N94-15149/5/GAR 


414,559 
ONERA-NT- 1993-1 
‘oscopie Electronique des Parois d’Anti- 
nae ee et FeS3al a l'Approche de 
e (Electron-Microscopy Study 
Boundaries in Cu3Od and Fe3Al Alloys 
Near the Order-Disorder Transition). 
N94-15295/6/GAR 414,561 
ONERA-P-1992-4 
Seen 0 See Sa a 
“=. ‘tude Modale de cee emer et Application a 
a ee (Optical Propagation through Atmos- 
pheric T. Mode! Analysis 


ne v ; of Anisoplanatism and 
NO4-14192/6/GAI 2 


415,252 
OHIO STATE UNIV., COLUMBUS. 
Parallel Methods for Dynamic Simulation of Muitipie Ma- 
nipulator Systems. 
N94-14637/0/GAR 415,388 





OHIO STATE UNIV., ne DEPT. OF CHEMISTRY. 
Reactors: Ap- 


413,876 


\ F Hydrogen Plasma 
plication to oy ae of lil-V Materials. 
AD-A272 659/4/GAR 


OHIO STATE UNIV. RESEARCH FOUNDATION, 
COLUMBUS. 


DOE/ER/45326-T3 
Realistic theories of heavy electron and other strongly 
correlated materials. 
DE93010350/GAR 415,323 


OKLAHOMA UNIV., NORMAN. 
Rain-Rate Data Base Development and Rain-Rate Cli- 


mate Analysis. 
N94-14664/4/GAR 413,291 


OKLAHOMA UNIV., NORMAN. BILINGUAL EDUCATION 
MULTIFUNCTIONAL RESOURCE CENTER. 


Bilingual Education Multifunctional Resource Center, 
Service Area 4 Annual Performance Report, 1992-1993. 
PB94-122850/GAR 413,336 


OLD DOMINION UNIV., NORFOLK, VA. 


NAS 1.26:194490 
Performance Prediction Model for a Fault-Tolerant Com- 
puter during Recovery and Restoration. 
(NASA-CR- 194490) 
N94-14136/3/GAR 


NAS 1.26:194494 
Polymer infiltration Studies. 
(NASA-CR- 194494) 
N94-15275/8/GAR 


NAS 1.26:194521 
Polymer infiltration Studies. 
(NASA-CR- 194521) 
N94-14539/8/GAR 


NAS 1.26:194604 
Investigation of Radiative Interaction in Laminar Flows 
Usit jonte Carlo Simulation. 
(NASA-CR- 194604) 
N94-15795/5/GAR 


NAS 1.26:194613 
Study of Multi-Dimensional Radiative Energy Transfer in 
Molecular Gases. 
(NASA-CR- 194613) 
N94-15752/6/GAR 


ODU/ICAM-93-101 
Investigation of Radiative Interaction in Laminar Flows 
Usi lonte Carlo Simulation. 
(NASA-CR- 194604) 
N94-15795/5/GAR 


ODU/ICAM-93-102 
Study of Multi-Dimensional Radiative Energy Transfer in 
Molecular Gases. 
(NASA-CR-194613) 
N94-15752/6/GAR 


OMNI TECH INTERNATIONAL, LTD., MIDLAND, MI. 
ee Spectographic Analysis of Vanadous and Va- 


nadic lon: 
NUREG/CR-6047/GAR 414,940 


OPERATIONAL RESEARCH AND ANALYSIS 
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DE93040518/GAR 


AC22-91PC91051 


Amoco Research Center, Naperville, IL. Research and De- 
velopment Dept. 
DE93041248/GAR 


AC22-92PC91047 


Viking Systems International, Inc., Pittsburgh, PA. 
DE93041261/GAR 


AC22-92PC91155 


United Technologies Research Center, East Hartford, CT. 
DE93041231/GAR 413,923 


AC22-92PC9 1338 


Radian Corp., Austin, TX. 
DE93041246/GAR 


AC22-92PC92108 


Energy International, inc., Pittsburgh, PA. 
DE93041296/GAR 


AC22-92PC92118 


Engineering Resources, inc., Fayetteville, AR 
DE93041244/GAR 


AC22-92PC92151 


Little (Arthur D.), Inc., Cambridge, MA. 
DE93040619/GAR 


AC22-92PC92205 
Virginia Center for Coal and Minerals Processing, Blacks- 


burg. 
DE93041266/GAR 414,009 
AC22-92PC92208 


AMAX Research and Development Center, Golden, CO. 
DE93041245/GAR 414,006 


AC34-90RF62349 
EG and G Rocky Flats, 
Plant. 
DE93018800/GAR 
AC35-89ER40486 


Superconducting Super Collider Lab., Dallas, TX. 
DE93018003/GAR 


DE93018650/GAR 
DE93018753/GAR 
DE93018754/GAR 
DE93018755/GAR 
DE93019061/GAR 
DE93019741/GAR 
DE93019746/GAR 
DE93019823/GAR 
DE93019824/GAR 
AC79-92BP21985 


Bonneville Power Administration, Portland, OR. 
DE93019486/GAR 


AF-AFOSR-0090-93 


Research inst. for Advanced Computer Science, Moffett 
Field, CA. 


413,536 


414,212 


414,023 


414,237 


413,990 


413,991 


413,963 


413,949 


414,109 


413,958 


413,972 


14,007 


413,974 


413,971 


414,105 


Inc., Golden, CO. Rocky Flats 
414,217 


415,409 
415,422 
415,425 
415,426 
415,427 
415,435 
415,473 
415,474 
415,478 
415,479 


414,851 
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N94-13922/7/GAR 
AF-AFOSR-0 180-91 
Institute for Computer Applications in Science and Engi- 
ing, Hampton, VA. 
N94-13724/7/GAR 415,129 


AF-AFOSR-0240-91 
California Univ., Santa Barbara. 
N94-14644/6/GAR 
AF-F49620-92-C-0021 


National Research Council, Washington, DC. Commission 
on Engineering and Technical Systems. 

PBOd- 117025/GAR 413,062 
AFOSR-89-0487 

Lehigh Univ., Bethlehem, PA. Dept. of Mechanical Engi- 

neering and Mechanics. 

AD-A272 722/0/GAR 
AFOSR-90-0170 

University of Southern California, Los Angeles. Dept. of 


Aerospace Engineering. 
AD-A272 918/4/GAR 415,116 
AFOSR-91-036471 
Stanford Univ., CA. Dept. of Mechanical Engineering. 
AD-A272 879/8/GAR 415,115 
Al01-92EW506 16 
Coleman Research Corp., Orlando, FL. 
DE93019890/GAR 
Al05-91ER61224 
Naval Postgraduate School, Monterey, CA. 
DE93019446/GAR 


Al05-92ER54177 


414,589 


414,623 


415,112 


Lawrence Berk Lab., CA. 
DE93019238/GA 


Lawrence Livermore National Lab., CA 
DE93018637/GAR 
Al22-92PC92150 
Jet Propulsion Lab., Pasadena, CA. 
DE93041229/GAR 
AID-DAN-0262-G-SS-7050-00 
National Research Council, Washington, DC. Food and Nu- 
trition Board. 
PB94-119401/GAR 
AMO03-76SF00235 
Florida State Univ., Tallahassee. Dept. of Physics. 
DE93018266/GAR 
AM79-91BP 13330 
Bonneville Power Administration, Portland, OR. 
DE93019485/GAR 
AM79-93BP99654 
Bonneville Power Administration, Portland, OR. Div. of Fish 
and Wildlife. 
DE93018980/GAR 
DE93018981/GAR 
DE93018982/GAR 
DE93019483/GAR 
ARPA ORDER-8557 
SAI International, Menlo Park, CA. 
AD-A273 031/5/GAR 
AS05-80ER 10713 
Virginia Polytechnic Inst. and State Univ., ames 
DE93015029/GAR 
AS05-81ER40039 
Texas A and M Univ., College Station. Dept. of Physics. 
DE93041089/GAR 415,502 
BCRS PROJ. 3.1/TO-01 
f missie Remote Sensing, Delft (Nether- 


lands). 
N94-14127/2/GAR 
BCS-9214754 
—_ _— Evaluation Scientific Consulting Co., Los An- 
Bes9040225/GAR 413,401 


BI79-84BP 18955 


Bonneville Power Administration, Portland, OR. Div. of Fish 
and Wildlife. 
DE93019488/GAR 414,885 


BI79-91BP 14812 

Bonneville Power Administration, Portland, OR. Div. of Fish 

and Wildlife. 

DE93019488/GAR 414,885 
BI79-91BP20291 

Indian Tribe, Wellpinit, WA. 

DE93019490/GAR 
BMFT-01-QS-88 168 

Cologne Univ. (Germany, F.R.). 

N94-14149/6/GAR 
BMFT-07-KF-114-6 

Freie Univ., Berlin (Germany). Inst. fuer Meteorologie. 

N94-14546/3/GAR 413,288 
BMFT-07-KFT-05/6 

Max-Planck-inst. fuer Meteorologie, Hamburg (Germany). 


415,451 


415,421 


413,967 


414,657 


415,410 


413,936 


414,881 
414,882 
414,883 
414,884 


415,231 


415,403 


414,909 


414,886 


415,713 


DL-J-9-P-8-0100 


N94-14709/7/GAR 
BMFT-07-KFT-38/3 


Freie Univ., Berlin (Germany). Inst. fuer Met 
N94-14707/1/GAR 


BMFT-50-OX-90020/XMM-EPIC 
Max-Planck-inst. fuer Extraterrestrische Physik, Garching 


(Germany). 

N94-15034/9/GAR 415,746 
BMFT-412-7491-K-0275-5 

bs Univ. Berlin (Germany, F.R.). Fachgebiet Raum- 


jahrt. 

N94-14817/8/GAR 
BMFT-511/DARA-01-RS-89376 

Fraunhofer inst. fuer Physikalische Messtechnik, Freiburg 


(Germany). 

N94-15092/7/GAR 415,773 
BMFT-513-8320-KF-10110 

Freie Univ., Berlin (Germany). inst. fuer Meteorologie. 

N94-14707/1/GAR 413,292 
BU-4426-30 

National Defence fResearch Establishment, 


(Sweden). 
N94-14128/0/GAR 


National Defence Research Establishment, 


(Sweden). Cell and Microbiology Dept. 
N94-14129/8/GAR 


DAAG29-85-C-0008 
National Research Council, Washington, DC. Board on 
Army Science and T 4 
PB94-118296/GAR 414,757 
DAAL04-91-C-0034 
Martin Marietta Labs., Baltimore, MD. 
AD-A272 998/6/GAR 
DACW39-86-M-4062 
Shannon and Wilson, Inc., St. Louis, MO. 
AD-A273 009/1/GAR 
DDM-9204208 
Stanford Univ., CA. Systems Optimization Lab. 
DE93019404/GAR 
DE-AC01-89DP48070 
Federal Communications Commission, Washington, DC. 
Office of International Communications. 
PB94-119419/GAR 414,962 
DE-AC05-840R21400 
Oak Ri National Lab., TN. 
NUREG/CP-0131/GAR 
NUREG/CR-5944/GAR 
NUREG/CR-5968/GAR 
Rutherford Appleton Lab., Chilton (England). 
PB94-124344/GAR 
DE-AI01-91CE-50306 
Wisconsin Univ., Madison. Engine Research Center. 
N94-14448/2/GAR 
DE-C05-840R21400 
Oak Ridge National Lab., TN. 
DE93014387/GAR 
DE-FC21-86MC 10637 


North Dakota Univ., Grand Forks. Energy and Environmen- 

tal Research Center. 

PB94-114394/GAR 414,025 
414,253 


PB94-120839/GAR 


DE-FG02-86ER-53218 


Saskatchewan Univ., Saskatoon. Plasma Physics Lab. 
N94-13850/0/GAR 


N94-14206/4/GAR 
DE-T292010004 


Oklahoma Univ., Norman. Bilingual Education Multifunc- 
tional Resource Center. 
PB94-122850/GAR 413,336 


DFG-SO-104/9-1 
Fraunhofer-inst. fuer Werkstoffmechanik, Freiburg im Breis- 
iu (Germany, F.R.). 
94-14007/6/GAR 
DFG-SO-104/9-2 
Fraunhofer-inst. fuer Werkstoffmechanik, Freiburg im Breis- 


Ay me F.R.). 
-14007/6/GAR 414,570 


DI-3-PA-30-00740 


Northland Research, Inc., Flagstaff, AZ. 
PB94-120862/GAR 


DIi-14-12-0001-30311 
Alaska Univ., Anchorage. Inst. of Social and Economic Re- 
search. 
PB94-122843/GAR 413,361 
Dl-14-35-000 1-30570 
MBC Applied Environmental Sciences, Inc., Costa Mesa, 
CA. 
PB94-123254/GAR 415,075 


DL-J-9-P-8-0100 
North Carolina Univ. at Chapel Hill. 


March 1, 1994 


413,293 


413,292 


413,603 


Umea 


414,640 
Umea 


414,651 


414,587 


414,984 
414,988 
415,012 
415,528 


413,538 


414,535 


415,310 
415,317 


414,570 


413,334 


CG-3 





PB94-116977/GAR 
OMR 


Los Alamos National Lab.. NM 
0E93040145/GAR 


DREA-W7707-0-09 18/01-OSC 


Martec Ltd., Halifax (Nova Scotia). 
N94-14017/5/GAR 


N94-14105/8/GAR 
DREO-W77 14-0-9504 


Applied Silicon, Inc., 
N94-13869/0/GAR 


N94-13870/8/GAR 
N94-13990/4/GAR 
N94-14014/2/GAR 
N94-14015/9/GAR 
N94-14016/7/GAR 
N94-14037/3/GAR 
N94-14038/1/GAR 
N94-14197/5/GAR 
DREP-W7708- 1-0980-01-XSA 


JASCO Research Ltd., Sidney (British Columbia) 
N94-14360/9/GAR 


DSS-W2207-8-AF78 


Odyssey Research Associates, Inc., Ottawa Cntae 
N94-14088/6/GAR 413,698 


DSS-W7702-1-R289-01-XSG 


National Optics Inst., Ste.-Foy (Quebec). 
N94-14067/0/GAR 


OSS-W77 14-0-9383-01-SS 
McMaster Univ., Hamilton (Ontario). Communications Re- 


search Lab. 

N94-13843/5/GAR 413,564 
OSS-W77 14-8-5713-01-ST 

Canadian Marconi Co. Ltd., Montreal (Quebec). Avionics 


N94-13868/2/GAR 413,836 
DSS-9F009-0-4015 


Ottawa Univ. (Ontario). 
N94-13842/7/GAR 


414,470 
414,474 


Ottawa (Ontario) 
413,565 


413,566 
413,690 
413,693 
413,569 
413,694 
413,572 
413,573 
413,702 


413,795 


415,250 


414,411 


DSS-3600 1-9-3601-01-SS 
University of Western Ontario, London. Faculty of Engineer- 


9 Sense. 
-13841/9/GAR 


413,563 
DTFA01-93-C-00001 


MITRE Corp., McLean, VA. 
N94-15439/0/GAR 


DTFH6 1-87-R-00057 


Texas Transportation inst., College Station 
PB94-121043/GAR 


OTFH7 1-80-50-PA-02 
Pennsylvania Dept. of Transportation, Harrisburg. Bureau of 
Construction and Materials. 
PB94-120656/GAR 413,500 


DTMA91-92-CA-200094 


National Ports and Waterways Inst., Washington, OC 
PB94-121407/GAR 415,840 


DTOS-88-G-0001 
Massachusetts Univ., 


mental E . 
PB94-11 7349/GAR 


DTOS88-G-0010 


TransNow, Seattle, WA. 
PB94-119492/GAR 


PB94-119500/GAR 
PB94-119518/GAR 
DTRS-57-91-D-00052 
John A. Volpe National Transportation Systems Center, 


, MA. 
PB94-1 17/GAR 415,843 
EAR-91-04624 


Los Alamos National Lab., NM. 
DE93018563/GAR 


EDA-01-06-03147 


eae Polytechnic inst. and State Univ., Blacksburg. 
117637/GAR 415,535 


EDA-04-06-03573 
se Genet tite. Columbia. Coll. of Business Adminis- 


PB94.122835/GAR 413,438 
EDA-04-06-03645 


Stacey (E. Lynn) and Associates, Mobil, AL 
P894-122827/GAR 


EDA-04-06-03777 
Lower Chattahoochee Regional Development Center, Co- 
lumbus, GA. 
PB94-117769/GAR 413,331 


EDA-05-06-02503 
Center for the New West, Denver CO 


CG-4 VOL. 94, No. 5 


413,503 


Amherst. Dept. of Civil and Environ- 
415,873 


415,874 
415,875 
415,876 


414,811 


415,532 
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PB94-117793/GAR 413,406 
EDA-06-06-02514 


Northwest Regional Development Commission, Thief River 
Falls, MN 
PB94-117660/GAR 413,422 


EDA-08-06-02805 
ay Community Services and Development Corp., Shir- 


paoe. 117728/GAR 413,150 
EDA-99-06-07291 


Northeast-Midwest Inst., Washington, DC 
PB94-121274/GAR 


EDA-99-06-07304 


Innovation Associates, Inc., Arlington. VA 
PB94-122876/GAR 


EDA-99-06-07310 
pens Sos for Urban Economic Development, Wash- 


lion, . 
He 17678/GAR 415,870 
PB94-117744/GAR 413,958 
EDA-99-06-07316 


National Conference of State Legislatures, Denver, CO. 
PB94-115359/GAR 413,415 


EDA-99-06-07320 


Georgia Inst. of Tech., Atlanta. Economic Development Div 
PB94-117736/GAR 413,423 


EDA-99-06-07359 
North Carolina Univ. at Chapel Hill. Kenan Inst. of Private 


Enterprise. 

PB94-123221/GAR 413,439 
EDA-99-07-13755 

Michigan Univ., Ann Arbor. inst. of Labor and industrial Re- 


lations. 

PB94-122488/GAR 415,859 
EPA-68-02-4450 

ManTech Environmental Technology. inc., Research Trian- 


ge Park, NC. 
194-101573/GAR 414,722 
EPA-68-03-3533 


Midwest Research Inst., Kansas City, MO. 
PB94-119229/GAR 


EPA-68-C0-0047 


PRC Environmenta! Management, inc., Cincinnati, OH 
PB94-123858/GAR 414,255 


EPA-68-C0-0058 


AScl Corp., Duluth, MN. 
PB94-114907/GAR 


EPA-68-C3-0337 
prea Viar, 


Pass 107059/GAR 
EPA-68-D0-0095 


National Oceanic and Atmospheric Administration, Re- 
search Triangle Park, NC. Atmospheric Sciences Modeling 
Ow 


PB94-122603/GAR 414,147 
EPA-68-D0-0177 


VIGYAN, Inc., Falls Church, VA. 
PB94-114402/GAR 


EPA-68-D1-0031 


Radian Corp., Research Triangle Park, NC 
PB94-114782/GAR 


EPA-68-D0-0097 


Cohen (S.) and Associates, Inc., McLean, VA. 
PB94-114758/GAR 


EPA-68-DO-0141 


Acurex Envir 
PB94-114741/GAR 


EPA-01001599-01-0 
pay ay Refuse Collection and Disposal Association, 


PBoe-1 168%6/GAR 414,252 
uncle 


Czech Technical Univ., Prague. Faculty of Nuclear Science. 
N94-15621/3/GAR 415,661 


ERS-1/7831/92 


Czech Technical Univ., Prague. Faculty of Nuclear Science. 
N94-15621/3/GAR 415,661 


ESA-6044/84/NL/PB 


Interuniversity Micro-Electronics Center, Louvain aw + 
N94- TSTSOE/GAR 


415,533 


414,142 


414,291 


Inc., Reston, VA. Environmental Services 


414,137 


414,211 


‘onmental Corp., Research Triangle Park, NC 
414, 140 


Universidad de Barcelona (Spain). 
N94-15050/5/GAR 


ESA-7085/87/NL/PB 


Interuniversity Micro-Electronics Center, Louvain (Belgium). 
N94-15098/4/GAR 413,851 


ESA-7898/88/NL/PB(SC) 


Space Research Organization Netherlands, Groningen. 
N94-15054/7/GAR 413,846 


ESA-8819/90/NL/US(SC) 
University Coll., London (England). Dept. of Physics and As- 


413,842 


N94-15039/8/GAR 413,223 


ESA-9180/90/NL/PR 
Technisch Physische Dienst TNO-TH, Delft eee 3 
N94-15097/6/GAR 775 
ESTEC-7989/88/NL/PB(SC) 
Norwegian Defence Research Establishment, Kjeller 
N94-14107/4/GAR 415,685 
ESTEC-8615/90/NL/PM(SC) 
Interuniversity Micro-Electronics Center, Louvain (Belgium) 
N94-15071/1/GAR 413,848 
ESTEC-9307/91/NL/PP(SC) 
Aeronautical Research inst. of Sweden, Stockholm 
N94-13689/2/GAR 
F 19628-90-C-0002 


Massachusetts Inst. of Tech., Lexington. Lincoin Lab 
AD-A272 562/0 413,557 


AD-A272 614/9/GAR 413,632 
AD-A272 912/7/GAR 413,558 
F336 15-89-C-0574 
Wyle Labs., Rockville, MD. 
AD-A273 067/9/GAR 
F336 15-89-C-2921 
Ohio State Univ., Columbus. Dept. of Chemistry 
AD-A272 659/4/GAR 
F336 15-90-C-0532 
ManTech Environmental Technology, Inc., Dayton, OH. 
AD-A272 616/4/GAR 414,750 
F336 15-90-C-5915 
Dayton Univ., OH. Research Inst. 
AD-A272 658/6/GAR 
F49620-9 1-C-0095 


California Univ., Santa Barbara. 
N94-14624/8/GAR 


N94-14633/9/GAR 
F49620-92-J-0445 
ae Inst. of Tech., Cambridge. Dept. of Mechan- 


ical E 
AD-A272 723) /GAR 413,512 


F49620-92-J-0476 
Illinois Univ. at Chicago Circle. Dept. of Mechanical Engi- 


415,114 


415,110 


413,759 


413,876 


414,540 


414,413 
415,385 


neering. 
AD-A272 851/7/GAR 
FC02-93ER54 186 


Massachusetts Inst. of Tech., Cambridge. Plasma Fusion 
Center 
DE93017616/GAR 


FC03-85DP40200 


Rochester Univ., NY. Lab. for Laser Energetics 
DE93018333/GAR 


DE93019684/GAR 


FC04-82AL 16257 


Department of Energy, Albuquerque, NM. Uranium Mill Tail- 
ngs Remedial Action Project Office. 
93041031/GAR 


DE93041032/GAR 
DE9304 1033/GAR 
DE9304 1034/GAR 
DE93041035/GAR 
DE9304 1036/GAR 
FC05-85ER25000 


Florida State Univ., Tallahassee. Supercomputer Computa- 
tions Research Inst. 
DE93018269/GAR 415,325 


FC21-86LC 11084 
Wyoming Univ., Laramie. Environmental Simulation Lab. 
DE93011309/GAR 414,214 
FC21-86MC 10637 
North Dakota Univ., Grand Forks. Energy and Environmen- 
tal Research Center. 
DE93000294/GAR 
DE93000295/GAR 
FC21-86MC 11076 
Department of Energy, Morgantown, WV. Morgantown 
Energy Tec Center. 
DE 0036/GA' 413,952 
FC21-88MC24167 
Energy International, Inc., Pittsburgh, PA. 
DE 358/GAR 
FC21-89MC 26042 
omen Sets Corp., Pittsburgh, PA. Science and 
ter 


Technology 1 
DE94000450/GAR 413,975 
FC21-90MC25140 


Southern Co. Services, inc., Birmingham, AL. 
DE94000459/GAR 


FC21-92MC 29268 


Department of —. th naire wy. 
Energy Technology Cen 


414,541 


415,234 
415,294 


414,815 
414,203 
414,278 
414,204 
414,205 
414,206 


414,213 
413,944 


413,955 


413,925 


Morgantown 





DE93040035/GAR 
FC22-83FE60149 


oe Inst. for Petroleum and Energy Research, 
ville 
DE93000159/GAR 


DE93000160/GAR 
DE93019925/GAR 
DE93019926/GAR 
DE93040906/GAR 
FG01-88FE6 1594 


Kentucky State Government, Frankfort. 
DE93040214/GAR 


FG01-90RW00214 


National Research Council, Washington, DC. 
DE93019208/GAR 


FG01-91CE 15464 


Utilitip, Inc., Rock Hill, SC. 
DE93041086/GAR 


FG01-91CE 15501 


Heat Pipe Technology, !nc., Alachua, FL. 
DE93040017/GAR 


FG01-91CE 15525 


Advanced oun Vote, inc., Lexington, KY. 
DE93019258/GA\ 


FG01-92CE 15533 


Energy Recovery Technology, Salt Lake City, UT. 
DE94000451/GAR 


FG01-92CE 15974 


Nebraska Univ., Lincoln. Dept. of Electrical Engineering. 
DE93041270/GAR 414,089 


FG01-93EW53023 


Tulane Univ., New Orleans, LA. 
DE93019347/GAR 


FG02-85CE40740 


Florida Univ., Gainesville. 
DE94000363/GAR 


FG02-86ER 13610 


MCR Technology Corp., Chicago, IL. 
DE93017913/GAR 


FG02-86ER53218 
Wisconsin Univ.-Madison. Dept. of Electrical and Computer 


Engineering. 
DE94000779/GAR 415,305 
FG02-86ER53240 


Yale Univ., New Haven, CT. 
DE94000536/GAR 


FG02-87ER 13778 


Western Michigan Univ., Kalamazoo. 
DE93018777/GAR 


Western Mic! in Univ., Kalamazoo. Dept. of 
DE93018750/GAR 


FG02-87ER45326 


Ohio State Univ. Research Foundation, Columbus. 
DE93010350/GAR 


FG02-89ER53291 
Wisconsin Univ.-Madison. Dept. of Physics. 
DE93040684/GAR 

FG02-89ER60820 
a Univ., Ann Arbor. Dept. of Civil and Environmental 


pegoote1e 
£93018! 1/GAR 414,268 
FG02-89ER60898 
MCR Technology Corp., Chicago, IL. 
DE93017913/GAR 
FG02-90ER 14146 


Iinois Univ. at Urbana-Champaign. Dept. of oa. 
DE94000364/GAR 


FG02-91ER45439 


Argonne National Lab., IL. 
DE93019009/GAR 


FG02-91ER61229 


Schepens Eye inst., Boston, MA. 
DE93040688/GAR 


FG02-9 1ER6 1256 


Michigan Univ., Ann Arbor. Dept. of Atmospheric and Oce- 
anic Science. 
DE93040079/GAR 414,697 


FG02-92ER40704 


Yale Univ., New Haven, CT. Dept. of Physics. 
DE93018932/GAR 


FG02-92ER40747 
Indiana Univ. at Bloomington. Dept. of Physics. 
DE93018447/GAR 

FG02-92ER6 1369 
State Univ. of New York at Albany. Atmospheric Sciences 
Research Center. 
DE93018926/GAR 413,265 

FG02-92ER61517 

, Health Research, Inc., 


413,951 


Barties- 


413,948 
413,980 
413,987 
413,988 
414,861 


414,418 


414,037 


413,976 


414,270 


414,240 


414,631 


415,428 


Physics. 
415,424 


415,323 


415,302 


414,631 


3,466 


414,742 


415,413 


Buffalo, NY. 
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DE93040615/GAR 
FG03-86ER45230 


Los Alamos National Lab., NM. 
DE93040135/GAR 


FG03-87ER25043 
University of om California, Los Angeles. 
Electrical Engi 
DE93041272/GAR 
DE93041337/GAR 

FG03-90ER40546 
California Univ., San Diego, La Jolla. 
DE94000538/GAR 

FG03-82ER25117 


Stanford Univ., CA. Systems Optimization Lab. 
DE93019404/GAR 


FG05-79EV 10249 
Abcor, Inc., Wilmington, MA. Walden Div. 
DE93041273/GAR 

FG05-87ER 13708 


Georgia Inst. of Tech., Atlanta. School of Physics. 
DE94000710/GAR 


FG05-87ER40319 
Florida State Univ., Tallahassee. Dept. of Physics. 
DE93018266/GAR 415,410 
DE93018267/GAR 415,411 
Florida State Univ., Tallahassee. Supercomputer Computa- 


tions Research Inst. 
DE93018269/GAR 


FG05-87ER60606 
Furman Univ., Greenville, SC. Dept. of Geology. 
DE93041090/GAR 

FG05-88ER53266 


Texas Univ. at Austin. Fusion Research Center. 
DE93019825/GAR 


FG05-89ER53288 
Texas Univ. at Austin. Fusion Research Center. 
DE93019825/GAR 
FG07-901D 13040 
Oregon Inst. of Tech., Kiamath Falls. Geo-Heat Center. 
DE93018920/GAR 414,035 
FG21-91MC28080 


West Virginia Univ., Morgantown. Coll. of ene 
DE93000297/GAR 


FG22-86PC90537 
Utah Univ., Salt Lake City. Dept. of Fuels Engieering 
DE93040675/GAR 413,964 
FG22-89PC89760 
Clark Atlanta Univ., GA. Dept. of Chemistry. 
DE93040557/GAR 
FG22-89PC89762 


North Carolina Agricultural and Technical State Univ., 
Greensboro. Dept. of Chemical Engineering. 
DE93040674/GAR 413,998 


FG22-89PC89775 


Massachusetts Inst. of Tech., Cambridge. 
DE93041223/GAR 


FG22-89PC89781 
Cincinnati Univ., OH. Coll. of Engineering. 
DE93040454/GAR 

FG22-90PC90287 


California Univ., “a, Dept. of Materials Science and 
Mineral Engineeri 
413,993 


414,679 


415,325 


414,816 


415,295 


14,087 


413,959 


413,989 


DE93040617/GAR > 


FG22-90PC90292 


Clark Atlanta Univ., GA. 
DE93041264/GAR 


FG22-90PC90308 


Brown Univ., Providence, Ri. Div. of Engineering. 
DE93040614/GAR 


FG22-91PC91286 


Clark Atlanta Univ., GA. Dept. of Chemistry. 
DE93041237/GAR 


FG22-91PC91287 
Georgia Inst. of Tech., Atlanta. School of Chemical Engi- 


DE93041221/GAR 413,966 
FG22-91PC91290 
Kentucky Univ., Lexington. Center for Applied Energy Re- 


search. 
DE93041238/GAR 414,005 
FG22-91PC91291 


Kentucky Univ., Lexington. Dept. of Chemistry. 
DE93041242/GAR 


FG22-91PC91293 
Massachusetts inst. of Tech., Cambridge. Dept. of Chemi- 


cal E 
414,107 


414,110 


413,969 


413,970 


DE93040709/GAR 
FG22-91PC91295 


poe ete Ann Arbor. Dept. of Chemical ore. : 
1 


GRI-5087-271-1605 


FG22-91PC91299 


State Univ. of New York at Binghamton. Dept. of 
DE93041295/GAR 


FG22-91PC91301 


Lehigh Univ., Bethlehem, PA. 
DE9: 16/GAR 


FG22-91PC91302 
Pennsylvania State Univ., University Park. 
DE93041224/GAR 

FG22-91PC91304 
Pittsburgh Univ., PA. Dept. of Chemical and Petroleum En- 


Beesos 861 3/GAR 413,960 


FG22-91PC91311 


Auburn Univ., AL. Dept. of Chemical Engineerii 
DE93040622/GAR ” 


FG22-92PC92526 
California Univ., Berk: 
DE93040623/GAR 

FG22-92PC92528 


Stanford Univ., CA. High Temperature Gasdynamics Lab. 
DE93041283/GAR 414,010 


FG22-92PC92529 


Notre Dame Univ., IN. Dept. of Chemical Engineeri 
DE93041232/GAR +7 


FG22-92PC92530 


lowa State Univ., Ames. 
DE93041233/GAR 


FG22-92PC92531 


lowa State Univ., Ames. 
DE93041234/GAR 


FG22-92PC92532 
Kansas Univ., Lawrence. Dept. of Chemical and Petroleum 


Dee304 1295/GAR 413,968 


FG22-92PC92539 


Tulsa Univ., OK. 
DE93040621/GAR 


FG22-92PC92543 


Pennsylvania State Univ., University Park. 
DE93041236/GAR 


FG22-92PC92545 
Texas A and M Univ., College Station. Dept. of Chemical 


Dees04 128 /GAR 413,973 


FG22-92PC92548 
Washington Univ., Seattle. Dept. of Mechanical Engineer- 


ing. 
D£93041263/GAR 414,008 


FG22-92PC92550 
Kentucky Univ., Lexington. 
DE93040624/GAR 
FG22-93BC 14899 
eens of Energy, Bartlesville, OK. Bartlesville Project 


e. 
DE93000163/GAR 414,859 
Stanford Univ., CA. Petroleum Research Inst. 
DE93000162/GAR 

FG46-92R699202 
Geraghty and Miller, Inc., Midland, TX. 
DE93040080/GAR 

FG79-89BP94402 
Bonneville Power Administration, Portland, OR. Div. of Fish 


and Wildlife. 
DE93018975/GAR 414,880 


GRI-5083-25 1-0943 
Acurex Corp., Mountain View, CA. Environmental Systems 


414,145 


414,011 


414,000 


413,995 


413,996 


13,465 
414,002 


414,003 


413,994 


414,004 


413,997 


414,858 


414,860 


PB94-121258/GAR 
GRI-5085-213-1143 


Juniata Coll., Huntingdon, PA. 
PB94-120359/GAR 


GRI-5086-260-1324 
Michigan Univ., Ann Arbor. Dept. of Chemical Engineering. 
PB94-116951/GAR 413,449 
GRI-5086-260- 1340 
Texas A and M Univ., College Station. Dept. of Mechanical 


Engineering. 
PBO4-1 19898/GAR 415,219 
GRI-5086-293-1336 


Caterpillar, Inc., Peoria, IL. 
PB94-117116/GAR 


GRI-5087-260-1491 


Alzeta Corp., Santa Clara, CA. 
PB94-119831/GAR 


GRI-5087-27 1-1605 


institute of Gas Technology, Chicago, IL. 
PB94-122033/GAR 


PB94-122041/GAR 
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414,848 





GRI-5088-271-1703 


inst., San Antonio, TX. 


Southwest Research 
PB94-119815/GAR 414,044 


GRI-5088-27 1-1743 


Foster-Miller, inc., Waltham, MA. 
PB94-121753/GAR 


GRI-5088-275-1750 
National inst. for Petroleum and Energy Research, Bartles- 


ville, OK. 
PB94-121233/GAR 414,029 
GRI-5088-430- 1661 


be neye Futures, inc., Austin, TX. 
PB94-11 /GAR 


GRI-5088-800- 1689 

Casazza, Schultz and Associates, Inc., Arlington, VA. 

PB94-122074/GAR 414,084 

PB94-122082/GAR 414,085 
GRI-5089-211-2059 

Sandia National Labs., Albuquerque, NM. 6253 Div. 

PB94-120854/GAR 414,871 
GRI-5089-221-1881 

Radian Corp., Austin, TX. 

PB94-119906/GAR 
GRI-5089-222- 1934 

Grace (W.R.) and Co., Columbia, MD. 

PB94-122991/GAR 
pe 

‘ork international, PA. Central Environmental Systems. 

yess 12208/GAR 413,390 
GRI-5089-260- 1875 

Radian Corp., Austin, TX. 

PB94-122975/GAR 
GRI-5089-260- 1902 

Texas Univ. at Austin. Bureau of Economic Geology. 

PB94-123007/GAR 414,876 

PB94-123213/GAR 414,877 
GRI-5089-293- 1848 

Research _. San Antonio, TX. Engine, Fuel, 


413,943 


414,031 


414,081 


414,034 


414,033 


North Dakota Univ., Grand Forks. Energy and Environmen- 

tal Research Center. 

PB94-114394/GAR 414,025 
414,253 


PB94-120839/GAR 
GRI-5090-260- 1973 
Inc., Santa Clara, CA. 


PB94-121373/GAR 
GRI-5090-27 1-2065 


Southwest Research inst., San Antonio, TX. 
PB94-119815/GAR 
GRI-5091-221-2129 
Hoiditch (S.A.) and Associates, Inc., College Station, TX. 
PB94-122058/GAR 414,872 
GRI-509 1-260-2125 
Cornell Univ., ithaca, NY. School of Chemical E 
PB94-121225/GAR 


GRI-509 1-260-2183 


414,044 


414,028 


. Philadelphia. Dept. of Chemistry. 


Pennsylvania Univ 
PB94-117397/GAR 413,472 


GRI-509 1-260-2191 
fees Sees ing Research Inst., Palo Alto, CA 
PB94-11 /GAR 

GRI-5091-285-2211 


414,867 


PB94-118585/GAR 
GRI-509 1-292-2153 


413,394 


Acurex Environmental Corp., Mountain View, CA. 
PB94-120888/GAR 
GRI-509 1-8 10-2282 
TDA Research, inc., Wheat Ridge, CO. 
PB94-120904/GAR 
GRI-5092-800-2489 


er Research Corp., Bethesda, MD. 
121241/GAR 
GRI-5092-8 10-2448 


, Cambridge, MA. 
PBOs TT TI08/GAR” 


HCFA-17-C-90070/2-01 
Network ign Group, Inc., Pittsford, NY. 
PB94-118098/GAR 

HCFA-500-87-0028 
Mathematica Policy Research, inc., Washington, DC. 
pooe117900/Gan 


HCF A-500-89-0054/3 


Urban inst., Washington, DC. 
PB94-114428/GAR 


HCF A-500-92-0025 
Harvard School of Public Health, Boston, MA. 


CG-6 VOL. 94, No. 5 


414,026 


415,849 


414,326 


414,331 
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PB94-104759/GAR 
HEI-RFA-88-1 
Memorial Hospital, Pawtucket, Ri. 
PB94-122116/GAR 
HV-CCD-N88/20/21/22 
Interuniversity Micro-Electronics Center, Louvain (Belgium). 
N94-15036/4/GAR 415,514 
JPL-956520 


Texas Univ., 
Now 14672/7/GAR 


414,163 


Austin. Electrical Engineering Research Lab. 
413,597 


Inst., Bethesda, MD. 


AD-A272 699/0/GAR 414,763 


MDA972-91-C-0028 
Center of North Carolina, Research Trian- 


5.n272 567/9/GAR 413,830 
MDA972-92-C-0053 


SRI International, Menio Park, CA. 
AD-A273 031/5/GAR 


institut National de Recherche en Informatique et en Auto- 
matique, Valbonne (France). 
N94-14979/6/GAR 413,711 


NOOO 14-88-K-0317 
Winois Univ. at Urbana-Champaign. Dept. of Materials Sci- 


ence and Engi . 
AD-A272 840/3/GAR 413,877 
N000 14-90-C-0071 


415,231 


Environmental Research Inst. of Michigan, Ann Arbor. 
AD-A272 901/0/GAR 413,805 


N000 14-90-C-0162 


Science Research Lab., inc., Somerville, MA. 
AD-A273 010/9/GAR 415,230 
NO000 14-90-J- 1403 


State Univ. of New York, Buffalo. Dept. of Mechanical and 


Aerospace Ete ‘ 
N94-15427/5/GAR 415,200 


NOOO 14-90-J- 1808 
Woods Hole Oceanographic Institution, MA. Dept. of Physi- 


AD-ADT2 565/5/GA 
AD-A272 565/3/GAR 415,034 


NO00 14-91-J-1267 
Colorado School of Mines, Goiden. Center for Wave Phe- 


nomena. 
AD-A272 537/2/GAR 414,810 

N00014-91-J-1271 
Rensselaer Polytechnic inst., 


phase Research. 

AD-A272 970/5/GAR 
N00014-91-J-1493 

National Aeronautics and Space Administration, Cleveland, 

OH. Lewis Research Center. 

N94-14731/1/GAR 415,174 


NO0014-91-J-1508 


Clemson Univ., SC. Dept. of Ceramic Engineering. 
AD-A272 518/2/GAR 


N000 14-91-J-1651 
California Univ., Los Angeles. Dept. of Electrical Engineer- 
AB-A273 083/6/GAR 413,815 
ea 


Harvard Univ., Cambridge, MA. Dept. of Chemistry. 
AD-A272 805/3/GAR 


pct tte teed 


Troy, NY. Center for Multi- 
415,117 


414,437 


413,446 


California State , Long Beach. 
AD-A272 788/1 Jean 
N00014-91-K-2019 
California Univ., San Diego, La Jolla. Dept. of Electrical and 
Computer Engi ing. 
AD-A272 904/4/GA\ 413,878 
N00014-92-C-0172 


415,113 


Epion Corp., Bedford, 
AD-A272 830/1/GAR 
NO00 14-92-J-1109 
Johns Hopkins Univ., Baltimore, MD. 
N94-14748/5/GAR 


N94-14749/3/GAR 
gy ator A 


Pennsylvania Univ., Philadelphia. of Chemistry. 
AD-A272 665/1/GAR _ 


NO00 14-92-J- 1868 
Winois Univ. at Urbana-Champaign. Dept. of Materials Sci- 


ence and E; 
AD-A272 B4a/S/GAR 413,877 


NO00 14-93-C-0021 


415,322 


415,179 
415,180 


413,455 


Physical Optics Corp., Torrance, CA. 
AD-A272 683/4/GAR 
NO000 14-93-1-0437 


North Carolina State Univ. at Raleigh. Dept. of Materials 
Science and Engineering. 


413,758 


AD-A272 715/4/GAR 415,321 


N00039-88-C-0065 


lT Research inst., Chicago, IL. 
AD-A272 507/5/GAR 


N00039-9 1-C-0001 


Johns Hopkins Univ., Laurei, MD. 
N94-14663/6/GAR 413,290 


Texas Univ., Austin. Electrical Engineering Research Lab. 
N94-14672/7/GAR 413,597 
N00039-93-C-0001 


lT Research inst., Chicago, IL. 
PB94-122165/GAR 


PB94-122173/GAR 

PB94-122181/GAR 
NAG1- 343 

Virginia Polytechnic Inst. and State Univ., Blacksburg. 

Ng94- 94. 15656/9/GAR 414,519 
NAG1-363 


Old Dominion Univ., Norfolk, VA. 
N94-15752/6/GAR 


N94-15795/5/GAR 
NAG1-477 


Hampton Univ., VA. Dept. of Physics. 
N94-14549/7/GAR 


NAG1-631 
Southwest Texas State Univ., San Marcos. Dept. of Chem- 


istry. 
N94-13964/9/GAR 413,475 


NAG1-698 
Stanford Univ., CA. 
N94-15530/6/GAR 
NAG1-745 
Virginia Univ., Charlottesville. Rotor Dynamics Lab 
N94-15106/5/GAR 
oo 
irginia Polytechnic Inst. and State Univ., Blacksburg. 
Noe 145018/GAR 413,636 
NAG 1-928 
Clemson Univ., SC. Dept. of Electrical and Computer Engi- 


N94-15444/0/GAR 413,903 


NAG 1-983 
North Carolina State Univ. at Raleigh. 
N94-15114/9/GAR 

NAG1-995 
Col of William and Mary, Williamsburg, VA. 
N94-14139/7/GAR 


NAG1-1067 


414,170 


414,704 
414,705 
414,706 


415,521 
415,522 


415,506 


415,268 


" 414,488 


413,715 


413,699 


, Norfolk, VA. 
414,477 


414,497 


Old Dominion U 
N94- 14539/8/GAR 
N94-15275/8/GAR 


NAG1-1122 
State Univ. of New York, Buffalo. Dept. of Mechanical and 


Aerospace Engineering 
N94-15427/5/GAR 415,200 


NAG1-1139 
Georgia Inst. of Tech., Atlanta. 
N94-14538/0/GAR 
NAG1-1145 
Brown Univ., Providence, Ri. 
N94-14429/2/GAR 
NAG1-1183 
Arizona State Univ., Tempe. 
N94-13799/9/GAR 
NAG1-1186 
Virginia Polytechnic Inst. and State Univ., Black 
N94-14683/4/GAR 
NAG1-1255 
— State Univ. of Science and Tec 


Aerospace Engineering and Engineering 
N94.14104/1/GAR 


NAG1-1301 


Clemson Univ., SC. Dept. of Ceramic Engineering. 
N94-14324/5/GAR 


NAG1-1346 


City Coll., New York. 
N94-14576/0/GAR 


NAG1-1351 
North Dakota Univ., Grand Forks. Dept. of Atmospheric Sci- 
ences. 
N94-15429/1/GAR 413,115 
NAG1-1435 


Georgia Inst. of Tech., Atlanta. 
N94-14444/1/GAR 


NAG1-1443 
Christopher Newport Coll., Newport News, VA. Dept. of 
Physics and ler Science. 
N94-15647/8/GAR 415,274 


415,674 


415,151 


413,813 


414,572 


, Ames. Dept. 
415,668 


413,828 


415,258 


413,748 





NAG1-1451 


Georgia Inst. of Tech., Atlanta. 
N94-15416/8/GAR 


NAG1-1476 


Worcester Polytechnic Inst., MA. Mechanical Engineering. 
N94-15700/5/GAR 414,562 


NAG1-1478 


Michigan Univ., Ann Arbor. 
N94-13720/5/GAR 


NAG1-1489 


415,610 


415,319 


ind Materials, Inc., Hampton, VA. 
414,560 


Analytical Services a 

N94-15184/2/GAR 
NAG1-1491 

Goapeniee Inst. for Research in Environmental Science, 


Boulder, . 

N94-14049/8/GAR 
NAG2-393 

California Univ., Berkeley. 

N94-14492/0/GAR 
NAG2-438 


Georgia State Univ., Atlanta. Language Research Center. 
N94-13865/8/GAR 414,668 


NAG2-578 


413,252 


413,210 


Massachusetts Univ., Amherst. 
N94-13682/7/GAR 


NAG2-680 


Cornell Univ., Ithaca, NY. 
N94-15182/6/GAR 


NAG3-535 


413,650 


413,235 


Northwestern Univ., Evanston, IL. 
N94-13873/2/GAR 


NAG3-933 
Virginia Polytechnic Inst., Blacksburg. Dept. of Engineering 
Science and Mechanics. 
N94-14408/6/GAR 414,475 
NAG3-965 
Princeton Univ., NJ. Dept. of Mechanical and Aerospace 


Engineering. 
N94-15713/8/GAR 415,567 
NAG3-1016 


Brown Univ 
N94-13676/9/GAR 


NAG3-1073 


Mississippi Remote Sensing Center, Mississippi State. 
N94-14848/3/GAR 413,532 


NAG3-1087 


Wisconsin Univ., Madison. Engine Research Center. 
N94-14448/2/GAR 


NAG3-1253 


Stanford Univ., CA. 
N94-14133/0/GAR 


NAG3-1270 


Texas A and M Univ., College Station. 
N94-14715/4/GAR 


NAG3-1391 

Dayton Univ., OH. 
N94-15654/4/GAR 
NAG3-1432 

North Carolina Agricultural and Technical State Univ., 


Gr 
414,473 


415,375 


, Ri. Div. of Engineering. 
415,125 


413,538 
414,555 
414,481 


415,207 


‘eensboro. 
N94-14050/6/GAR 
NAG5-483 


lowa Univ., lowa City. 
N94-15003/4/GAR 


NAG5-619 
Johns Hopkins Univ., Baltimore, MD. Dept. of Physics and 


Astri 
413,199 


413,253 


‘onomy. 
N94-13966/4/GAR 
NAG5-676 
National Center for Atmospheric Research, Boulder, co. 


ty Altitude Observatory 
N94-14684/2/GAR 413,213 


NAG5-780 
Catholic Univ. of America, Washington, DC. Robotics and 
Control Lab. 
N94-14359/1/GAR 415,549 
NAGS5-1035 


. Rotor Dynamics Lab. 


Virginia Univ., ; 
N94-13681/9/GAR 413,190 


NAGS5-1171 
California Univ., 
N94-13679/3/GAR 

NAGS5-1177 


National Aeronautics and Administration, Greenbelt, 


MD. Goddard Space Flight 
N94-13708/0/GAR 413,191 


NAG5-1260 


and A 
413,196 


413,189 


N94-13894/8/GAR 
NAGS-1268 
Michigan Univ., Ann Arbor. 
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N94-13716/3/GAR 
NAGS5-1275 


Virginia Polytechnic Inst. and State Univ., Blacksburg. 
N94-13864/1/GAR 413,195 


NAG5- 1323 


California inst. of Tech., Pasadena. 
N94-13958/1/GAR 


NAG5-1324 
California Univ., San Diego, La Jolla. Div. of Physiology. 
N94-13671/0/GAR 413,188 
NAG5-1346 


Arizona Univ., Tucson. 
N94-14981/2/GAR 


NAG5-1520 


Louisiana State Univ., Baton Rouge. 
N94-13856/7/GAR 


NAGS5-1541 


413,192 


413,197 


415,099 


Aerospace ., El Segundo, CA. 
N94-15433/3/GAR 


NAGS5- 1684 
Sonoma State Univ., Rohnert Park, CA. Dept. of Physics 


and Astr 4 
N94-14357/5/GAR 413,204 
NAGS5-1737 


New Mexico State Univ., Las Cruces. 
N94-14405/2/GAR 


NAGS5-1744 


Arizona State Univ., Tempe. 
N94-14406/0/GAR 


NAGS-1819 


New Mexico State Univ., Las Cruces. 
N94-14405/2/GAR 


NAGS5- 1833 


N94-13956/5/GAR 


NAG5- 1838 


Michigan Technological Univ., Houghton. 
N94-15181/8/GAR 


NAG5-2051 
Columbia Univ., New York, NY. Depts. of Astronomy and 


Physics. 

N94-14688/3/GAR 413,215 
NAGS5-2092 

Columbia Univ., New York, NY. Depts. of Astronomy and 


Physics. 
N94-14685/9/GAR 413,214 
NAGS5-2210 


Texas Univ., Brownsville. Dept. of Mathematics. 
N94-13828/6/GAR 

NAG8-122 
Alabama Univ. in Huntsville. 
N94-15187/5/GAR 

NAG8-129 


413,255 


413,206 
413,207 
413,206 
414,914 


413,319 


414,588 


413,131 
Alabama Univ. in Huntsville. 
N94-13959/9/GAR 

NAG8-160 
Pennsylvania State Univ., University Park. Propulsion Engi- 
fama bey or Center. 

N94-1 /8/GAR 413,555 


NAGS8- 166 


Tennessee Univ. Space inst., Tullahoma. 
N94-14309/6/GAR 


NAG8-240 


415,538 


415,593 


Alabama Univ., Uni 

N94-14134/8/GAR 
NAG8-253 

Cooperative Inst. for Research in Environmental Science, 

Boulder, CO. 

N94-13723/9/GAR 413,260 

N94-15477/0/GAR 413,855 
NAG8-293 

Alabama Univ. in Huntsville. 

N94-15716/1/GAR 
NAG8-768 

N94-14480/5/GAR 414,476 
NAG8-771 

Wisconsin Univ., Madison. Dept. of Materials Science and 


er 414,554 
NAG8-822 

Alabama Univ. in Huntsville. 

N94-13967/2/GAR 
NAG8-835 


415,541 


414,387 


413,251 


Tennessee Univ. Space inst., Tullahoma. 
N94-14310/4/GAR 
NAG8-950 
Alabama Univ. in Huntsville. 
N94-15476/2/GAR 


415,594 


414,625 


NAGW-2586 


NAG9-337 
Prairie Observatory, Urbana, IL. College of Engineering and 


Architecture. 
N94-15640/3/GAR 413,659 
NAG9-357 
National Aeronautics and Space Administration, Hampton, 
VA. Langley Research Center. 
N94-14621/4/GAR 415,382 
NAG9-386 
Texas A and M Univ., College Station. 
N94-13955/7/GAR 
NAG9-450 
Texas A and M Univ., College Station. 
N94-13800/5/GAR 
NAGW-413 
California inst. of Tech., Pasadena. 
N94-13969/8/GAR 
NAGW-436 
Massachusetts Univ., Amherst. 
N94-15421/8/GAR 
NAGW-533 
Georgia Inst. of Tech., Atlanta. 
N94-14743/6/GAR 
NAGW-773 
Johns Hopkins Univ., Laurel, MD. 
N94-13826/0/GAR 
NAGW-1166 
Maryland Univ., College Park. 
N94-14500/0/GAR 
NAGW-1290 
California Univ., Berkeley. 
N94-15037/2/GAR 
NAGW- 1406 
idaho Univ., Moscow. 
N94-14325/2/GAR 
NAGW-1480 
Hoe cong inst. for Research in Environmental Science, 


Boulder, CO. 

N94-14146/2/GAR 413,202 
NAGW-1561 

Smithsonian Ses Observatory, Cambridge, MA. 

N94-15188/3/G. 413,296 
NAGW-1571 


Texas Univ. at Dallas, Richardson. 
N94-13825/2/GAR 


NAGW-1712 


California Univ., San Diego, La Jolla. Div. of Physiology. 
N94- 13854/2/GAR 415,314 


NAGW-1734 
be eae <r Univ., Seattle. 
N94-14081/1/GAR 


NAGW-1744 


413,237 
413,872 
413,248 
413,318 
413,221 


413,891 


413,247 


Michigan Univ., Ann Arbor. 
N94-15639/5/GAR 
NAGW-1844 


Columbia Univ., New York, NY. 
N94-15680/9/GAR 


NAGW- 1902 
Cooperative Inst. for Research in Environmental Science, 
Boulder, CO. 
N94-14482/1/GAR 413,209 


NAGW-1959 


Texas Univ., Austin. Center for Space Research 
N94-14306/2/GAR 


NAGW-2022 
National Aeronautics and ae Administration, Cleveland, 
OH. Lewis Research 
N94-14730/3/GAR 413,183 
NAGW-2115 
California Univ., Berkeley. 
N94-15040/6/GAR 
NAGW-2126 


415,069 


414,821 


413,224 


Aerospace ., El Segundo, CA. 
N94-13793/2/GAR 


NAGW-2128 
Alabama Univ. in Huntsville. 
N94-13954/0/GAR 
NAGW-2201 


413,250 


Observatory, Cambridge, MA. 


Smithsonian 
N94-14404/5/GA\ 413,205 


NAGW-2540 
Vanderbilt Univ., Nashville, TN. Center for Microgravity Re- 
N94-13891/4/GAR 414,552 


NAGW-2586 
Cooperative inst. for Research in Environmental Science, 


Boulder, CO. 
N94-13707/2/GAR 414,126 
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NAGW-2640 
California Univ., Berkeley. 
N94-15037/2/GAR 


NAGW-2698 
crc Center for Astrophysics, Cambridge, 
Not 14358/3/GAR 413,182 
NAGW-2734 


413,221 


New Hampshire Univ., Durham. Space Science Center. 
N94-13965/6/GAR 413,243 


NAGW-2736 
Technische Univ., Delft (Netherlands). Faculty of Aerospace 


Engineering. 
N94-15154/5/GAR 415,392 


Alabama Univ. in Huntsville. 
N94-14494/6/GAR 


NAGW-2753 


Coos Tech Research inst., Atlanta. 
N94-14029/0/GAR 


NAGW-2792 
Pennsylvania State Univ., University Park. Propulsion Engi- 
poy, baryons Center. 
N94-13675/1/GAR 413,269 
NAGW-2819 


Ww ion Univ., Seattle. 
N94-14577/8/GAR 


Northwestern Univ., Evanston, IL. 
N94-15089/3/GAR 


NAGW-2898 


Alabama Univ. in Huntsville. 
N94-15868/0/GAR 


N94-15869/8/GAR 
NAGW-2945 


MMlinois Univ. at Urbana-Champaign. 
N94-15641/1/GAR 


NAGW-2948 
Cooperative inst. for Research in Environmental Science, 
Boulder, CO 


N94-15701/3/GAR 415,070 
NAGW-3018 


California inst. of Tech., Pasadena. 
N94-14479/7/GAR 


NAGW-3139 


Maryland Univ., College Park. 
N94-13875/7/GAR 


New Mexico Univ., 
N94-15547/0/GAR 


NAGW-3571 
Pennsylvania State Univ., University Park. Propulsion Engi- 


— Center 
N94-15679/1/GAR 413,239 


NAL PROJ. CF-0-900 


National Aeronautical 
N94-14598/4/GAR 


NAL PROJ. CF-1-121 


National Aeronautical Lab., Bangalore (india). 
N94-14612/3/GAR 


NAS 1-1286 


414,718 


413,570 


413,212 
415,519 


415,275 
415,276 


413,187 


413,271 


Albuquerque. 
413,895 


Lab., Bangalore (India). 
415,154 


Christopher Newport Coll., Newport News, VA 
N94-15715/3/GAR 


NAS 1-18605 
aes Ge Senate Aeptarions te, Oia and Gey 
Hampton, VA. 
N94-13722/1/GAR 415,128 
N94-15478/8/GAR 415,202 
N94-15489/5/GAR 413,778 
VA. Ri Center. 
N94-13717/1/GAR 415,126 
NAS1-18878 


Computational L. . Inc., Austin, TX. 
No415443/2/GAR- 
NAS1-19000 


414,945 


413,656 


and Sciences Co., Hampton, VA. 
413,772 


413,116 


Lockheed Engineering 

N94-13797/3/GAR 

N94-15487/9/GAR 
NAS1-19299 

Gutats Se Comptes Appteaions, ie Stigsen end Gay 


Hampton, 
Nos 18834/2°GAR 415,214 


NAS1-19399 


and Materials, inc., Hampton, VA. 
414,557 


414,560 


Analytical Services 
N94-14850/9/GAR 
N94-15184/2/GAR 

NAS 1-19480 
institute for Computer Applications in Science and Engji- 
neering, Hampton, VA. 
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413,683 
415,128 
415,129 
415,133 
415,089 
415,195 
415,196 
415,197 
415,198 
415,202 
415,203 
413,716 
413,778 
413,719 
415,213 
415,214 


N94-13721/3/GAR 
N94-13722/1/GAR 
N94-13724/7/GAR 
N94-13785/8/GAR 
N94-13792/4/GAR 
N94-13817/9/GAR 
N94-14849/1/GAR 
N94-15005/9/GAR 
N94-15183/4/GAR 
N94-15478/8/GAR 
N94-15479/6/GAR 
N94-15483/8/GAR 
N94-15489/5/GAR 
N94-15724/5/GAR 
N94-15833/4/GAR 
N94-15834/2/GAR 
N94-15965/4/GAR 415,218 
N94-15989/4/GAR 413,723 


National Aeronautics and Space Administration, Hampton, 

VA. Langley Research Center. 

N94-13717/1/GAR 415,126 
415,127 


N94-13718/9/GAR 
NAS2-13180 


APD rape A ., Allentown, PA. 
N94-13897/1/GAR 


NAS2-13196 


Eidetics International, inc., Torrance, CA. 
N94-15655/1/GAR 


N94-15677/5/GAR 

N94-15720/3/GAR 

N94-15780/7/GAR 
NAS2-13210 


414,043 


413,072 
413,074 
413,076 
413,077 


Decision Systems, Inc., Los Altos, CA. 
N94-14744/4/GAR 


NAS2-13714 


Umpqua Research Co., Myrtle Creek, OR. 
N94-14103/3/GAR 


NAS2-13721 
Research Inst. for Advanced Computer Science, Moffett 


Field, CA. 
N94-13921/9/GAR 413,688 
N94-13922/7/GAR 414,589 
N94-15112/3/GAR 413,713 
N94-15113/1/GAR 413,714 
N94-15189/1/GAR 414,965 
N94-15956/3/GAR 413,722 

NAS3-133 


Case Western Reserve Univ., Cleveland, OH. 
N94-14543/0/GAR 


NAS3-23691 


Pratt and Whi Aircraft Group, East Hartford, CT. 
N94-15991/0/GAR 


NAS3-23883 


415,830 


414,128 


413,535 


Mechanical Ti , Inc., Latham, NY. 
N94-15482/0/GAR 
NAS3-25093 

TRW Systems Group, Redondo Beach, CA. Space and 


Technology Group. 

N94-13786/6/GAR 413,818 
NAS3-25266 

National Aeronautics and Spase Administration, Cleveland, 


OH. Lewis Research 
No4-14208/0/GAR 413,105 
N94-14730/3/GAR 413,183 


Technology, inc., Brook Park, OH. 
N94-1 /8/GAR 


N94-15192/5/GAR 
NAS3-25423 


McGill Mig. Co., Valparaiso, IN. 
N94-14445/8/GAR 


N94-14446/6/GAR 
NAS3-25640 


N94-13920/1/GAR 


NAS3-25642 


Structural fee Technology, Inc., Santa Clara, CA. 
N94-13673/6/ 415,581 


Fluent, inc., Lebanon, NH. 
N94-14356/7/GAR 


NAS3-26325 


415,778 


414,486 
413,114 


414,424 
414,425 


414,469 


413,530 


Thermacore, inc., Lancaster, PA. 

N94-14771/7/GAR 
NASS5-30127 

JJM Systems, inc., Ivyland, PA. 


415,735 


N94-15531/4/GAR 414,913 


NAS5-30386 


Aarhus Univ. (Denmark). Inst. of Physics and Astronomy. 
N94-15968/8/GAR 413,240 


hes STX Corp., Lanham, MD. 
N94-13788/2/GAR 


NAS5-31331 


National Aeronautics and Space Administration, Greenbelt, 
MD. Goddard Space Flight ter. 
N94-13963/1/GAR 


NAS5-31334 


Daedalus Ent ses, Inc., Ann Arbor, Mi. 
N94-13719/7/GAR 


NAS7-918 


Jet Propulsion Lab., 
N94-13784/1/GAR 


N94-13796/5/GAR 
N94-13810/4/GAR 
N94-13811/2/GAR 
N94-13812/0/GAR 
N94-13813/8/GAR 
N94-13940/9/GAR 
N94-13943/3/GAR 
N94-13946/6/GAR 
N94-13947/4/GAR 
N94-13948/2/GAR 
N94-14076/1/GAR 
N94-14654/5/GAR 
N94-14841/8/GAR 
N94-14842/6/GAR 415,743 
N94-15886/2/GAR 415,820 


National Aeronautics and Space Administration, Pasadena, 

CA. Pasadena Office. 

PAT-APPL-7-934 968/GAR 413,524 
415,094 


PAT-APPL-8-071 131/GAR 
PAT-APPL-8-071 416/GAR 413,873 
PAT-APPL-8-073 015/GAR 414,573 
PAT-APPL-8-073 018/GAR 413,660 
PAT-APPL-8-073 019/GAR 414,584 
PAT-APPL-8-073 235/GAR 413,639 
PAT-APPL-8-077 470/GAR 413,912 
PAT-APPL-8-089 064/GAR 413,525 
PAT-APPL-8-094 332/GAR 415,279 
NAS7-1003 
Technology Group, Los Angeles, CA. 
N94-13909/4/GAR 
NAS8-35921 


Teledyne Brown Engineering, Huntsville, AL. 
N94-15023/2/GAR 


N94-15024/0/GAR 


NAS8-36123 

Smithsonian Astrophysical Observatory, Cambridge, MA. 

N94-14305/4/GAR 413,203 
NAS8-36401 

Lockheed Missiles and Space Co., inc., Huntsville, AL. 

N94-15191/7/GAR 415,609 
NAS8-36645 

Alabama Univ. in Huntsville. 

N94-14025/8/GAR 
NAS8-36861 

United T 

N94-14682/6/GAR 
NAS8-36955 


Alabama Univ. in Huntsville. 
N94-13709/8/GAR 


N94-14484/7/GAR 


NAS8-37744 
Vanderbilt Univ., Nashville, TN. Dept. of Physics and As- 


tronomy. 
N94-15766/6/GAR 414,533 


NAS8-37857 
Boeing Defense and Space Group, Huntsville, AL. Ad- 
vanced Civil Systems. 
N94-15831/8/GAR 415,579 
NAS8-38 100 
Thiokol Chemical Corp., Brigham City, UT. 
N94-14497/9/GAR 
N94-14907/7/GAR 
NAS8-38145 


Alabama Univ. in Huntsville. 
N94-15868/0/GAR 


N94-15869/8/GAR 


415,705 


413,198 


413,801 


Pasadena, CA. 
413,684 


415,618 
413,561 
413,928 
413,651 
415,504 
414,094 
413,890 
414,922 
413,978 
413,929 
415,682 
413,583 
415,742 


413,216 
413,217 


414,571 


Research Center, East oetens, . 
5,603 


413,306 
414,919 


415,275 
415,276 





NAS8-38407 


Foster-Miller, inc., Waltham, MA. 
N94-13674/4/GAR 


NAS8-38422 


Viking Instruments Corp., Reston, VA. 
N94-13953/2/GAR 


NAS8-38423 


REMTECH, Inc., Huntsville, AL. 
N94-14741/0/GAR 


NAS8-38555 


Alabama Univ. in Huntsville. 
N94-14120/7/GAR 


NAS8-38609 


Alabama Univ. in Huntsville. 
N94-14903/6/GAR 


N94-14905/1/GAR 

N94-15006/7/GAR 
NAS8-38872 

Imperial Coll. of Science and Technology, London (Eng- 


land). 

N94-15109/9/GAR 413,550 

Scientific Research Associates, Inc., Glastonbury, CT. 

N94-14906/9/GAR 415,606 
NAS8-39131 


Auburn Univ., AL. Solid State Sciences Center. 
N94-15532/2/GAR 


NAS8-39216 


Dynamic System Technologies, Inc., Huntsville, AL. 
N94-14548/9/GAR 4 


NAS8-39218 
Dynamic Systems Research and Training Corp., Huntsville, 


AL. 
N94-14430/0/GAR 415,255 
NAS8-39393 


Al Signal Research, Inc., Huntsville, AL. 
N94-15646/0/GAR 


NAS8-39394 
Applied Research, Inc., Huntsville, AL. 
N94-14101/7/GAR 

NAS8-39402 


MetroLaser, Irvine, CA. 
N94-14447/4/GAR 


NAS9-17840 


Chrysler Technologies Airborne Systems, Inc., New Orle- 
ans, LA. Data Management Services. 
N94-14047/2/GAR 415,587 


NAS9-18492 


Krug Life Sciences, Inc., Houton, TX. 
N94-14028/2/GAR 


NAS9- 18880 
Rockwell International, Downey, CA. 
N94-14323/7/GAR 

NAS10-11400 


McDonnell-Douglas Space Systems Co., Cocoa Beach, FL. 
Product Engineering and Definition. 
N94-14148/8/GAR 415,620 


NAS 10-11624 
Bionetics Corp., Cocoa Beach, FL. 
N94-13712/2/GAR 413,162 


National Aeronautics and Space Administration, Cocoa 
Beach, FL. John F. Kennedy Space Center. 
N94-13979/7/GAR 413,163 


NASA ORDER A-24364-D 


National Aeronautics and Space Administration, Moffett 
Field, CA. Ames Research Center. 
N94-15950/6/GAR 413,120 


NASA ORDER A-25364-D 


National Aeronautics and Space Administration, Moffett 
Field, CA. Ames Research Center. 
N94-15718/7/GAR 413,117 


NASA ORDER H-20752-D 


Hughes Danbury Optical Systems, Inc., CT. 
N94-14473/0/GAR 


NASA ORDER H-20780-D 


Sirius Group, Peabody, MA. 
N94-14904/4/GAR 


NASA ORDER L-4409-D 
ce State Univ., State College. Applied Research 


N94-14026/6/GAR 413,526 
NASA ORDER L-18543-D 


North Carolina State Univ. at Raleigh. 
N94-15484/6/GAR 


NASA ORDER S-93065-E 
Applied Research Corp., Landover, MD. 
N94-15533/0/GAR 

NASA ORDER W-17678 


Aarhus Univ. (Denmark). inst. of Physics and Astr 
N94-15968/8/GAR 


NASA ORDER 1504 
REMTECH, Inc., Huntsville, AL. 


415,582 


415,537 


413,549 


415,590 


415,262 
415,646 
415,553 


415,691 


15,257 


413,551 
414,404 


415,350 


414,669 


415,595 


415,256 


415,263 


414,518 


413,238 


413,240 
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N94-14741/0/GAR 
NASW-4394 


413,549 


Science Applications international Corp., Washington, DC. 
N94-13984/7/GAR 413,200 


NASW-4574 


Lunar and Planetary Inst., Houston, TX. 
N94-14298/1/GAR 


N94-15797/1/GAR 
NASW-4584 


NASA Center for AeroSpace Information, Baltimore-Wash- 
ington International Airport, MD. 
N94-15009/1/GAR 414,370 


NASW-4693 
National Aeronautics and Space Administration, Washing- 


ton, DC. 
N94-14463/1/GAR 415,596 
NCA2-136 


Michigan Univ., Ann Arbor. 
N94-13798/1/GAR 


NCC1-42 


National Aeronautics and Space Administration, Hampton, 
VA. Research Center. 
N94-14551/3/GAR 415,508 


NCC1-104 
Joint inst. for Advancement of Flight Sciences, Hampton, 


VA. 

N94-14851/7/GAR 415,551 

N94-15864/9/GAR 415,617 
NCC1-136 


Old Dominion Univ., Norfolk, VA. 
N94-14136/3/GAR 


NCC2-115 


California Univ., San Francisco. 
N94-13782/5/GAR 


NCC2-297 


Eloret Corp., Suni 
N94-15004/2/GA\ 


NCC2-387 
Research inst. for Advanced Computer Science, Moffett 


Field, CA. 

N94-13932/6/GAR 415,708 

N94-15113/1/GAR 413,714 

N94-15796/3/GAR 413,721 
NCC2-460 


Stanford Univ., CA. 
N94-14745/1/GAR 


NCC2-501 


Alabama A and M Univ., Normal. 
N94-14097/7/GAR 


NCC2-507 
Nevada Univ., Reno. Engineering Research and Develop- 


ment Center. 
N94-13827/8/GAR 415,136 
N94-15551/2/GAR 415,206 


NCC2-545 


Eloret Corp., Su 
N94-14541/4/GA 


NCC2-556 


California Univ., San Diego, La Jolla. 
N94-13824/5/GAR 


NCC2-563 


MCAT Inst., San Jose, CA. 
N94-14322/9/GAR 


NCC2-582 


Eloret Corp., Sunnyvale, CA. 
N94-15678/3/GA 


NCC2-583 


413,173 
415,578 


414,360 


413,652 


414,674 


ale, CA. 
414,436 


413,516 


414,653 


ale, CA. 
413,069 


414,714 


413,068 


415,677 


ale, CA. 


Eloret Corp., 
N94-13814/6/GA 
N94-13815/3/GAR 


415,134 
415,095 
414,787 
414,788 


N94-14068/8/GAR 
N94-14540/6/GAR 
NCC2-604 


MCAT inst., San Jose, CA. 
N94-15117/2/GAR 


NCC2-616 


MCAT Inst., San Jose, CA. 
N94-14030/8/GAR 


NCC2-658 


414,167 


413,066 


Massachusetts Univ., Amherst. 
N94-15719/5/GAR 
NCC2-703 


San Jose State Univ., CA. 
N94-14495/3/GAR 


NCC2-742 


Texas A and M Univ., College Station. 
N94-14106/6/GAR 


NCC2-748 
California Polytechnic State Univ., San Luis Obispo. 


413,780 


413,764 


413,104 


NSG-7534 


N94-14086/0/GAR 


NCC2-775 


National Aeronautics and Space Administration, Moffett 
Field, CA. Ames Research Center. 
N94-13957/3/GAR 413,082 


NCC2-783 


Overset Methods, Inc., Vacaville, CA. 
N94-14326/0/GAR 


NCC3-233 


National Aeronautics and Space Administration, Cleveland, 

OH. Lewis Research Center. 

N94-14407/8/GAR 415,150 
413,515 


N94-14722/0/GAR 

N94-14728/7/GAR 415,172 
N94-14729/5/GAR 415,173 
N94-14731/1/GAR 415,174 
N94-15818/5/GAR 415,212 

NCC9-16 

Research Inst. for Computing and Information Systems, 
Houston, TX. 

N94-14368/2/GAR 413,704 
N94-14472/2/GAR 413,705 


NGT-40016 


Cincinnati Univ., OH. 
N94-14769/1/GAR 


NGT-50462 
California Univ., Berkeley. 
N94-15040/6/GAR 
NIH-PK-35816 


413,537 


415,149 


414,483 


413,224 


Vancouver (British Columbia). 
PB94-117785/GAR 
NSF ASC-88-02764 
Institut National de Recherche en Informatique et en Auto- 
matique, Valbonne (France). 
N94-15695/7/GAR 414,608 
NSF ASC-90-01115 
Cooperative Inst. for Research in Environmental Science, 


Boulder, CO. 
N94-14482/1/GAR 413,209 


NSF ASC-91-13895 
Institute for Computer Applications in Science and Engi- 
neering, Hampton, VA. 

N94-15833/4/GAR 415,213 

NSF ATM-85-07034 
Johns Hopkins Univ., Laurel, MD. 
N94-13826/0/GAR 

NSF ATM-90-17637 
Aerospace ., El Segundo, CA. 

N94-15433/3/GAR 

NSF CDA-91-21709 
Research Inst. for Advanced Computer Science, Moffett 
Field, CA. 
N94-13921/9/GAR 413,688 

NSF CTS-91-13048 
Johns Hopkins Univ., Baltimore, MD. 
N94-14748/5/GAR 
N94-14749/3/GAR 


NSF CTS-91-58124 
National Aeronautics and Space Administration, Moffett 
Field, CA. Ames Research Center. 
N94-14768/3/GAR 413,522 
NSF DMR-88-09864 
Northwestern Univ., Evanston, IL. 
N94-15089/3/GAR 
NSF-1SI8805181 
PSI Technology Co., Andover, MA. 
PB94-114600/GAR 
NSF Ril-87-04038 
Hampton Univ., VA. Dept. of Physics. 
N94-14552/1/GAR 
NSG-1601 
Washington 
N94-15190/9/GAR 
NSG-5175 


413,168 


413,248 


413,255 


415,179 
415,180 


415,519 
413,471 


415,509 


Univ., Saint Louis, MO. Dept. of Physics. 
414,489 


Smithsonian + pe Observatory, Cambridge, MA. 
N94-13816/1/GA\ 413,307 


Lehigh Univ., Bethlehem, PA. 
N94-14493/8/GAR 


NSG-7105 


Columbia Univ., New York, NY. 
N94-13781/7/GAR 


NSG-7534 
Northeast Louisiana State Coll., Monroe. Dept. of Geosci- 


ences. 
N94-13855/9/GAR 413,172 
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RTOP 142-20-14-02 
National Aeronautics and Space Administration, Hampton, 
VA. Langley Research Center 
N94-14409/4/GAR 415,349 
RTOP 144-10-10 


National Aeronautics and Space Administration, Cleveland, 
OH. Lewis Research Center. 
N94-14542/2/GAR 413,623 
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National Aeronautics and Space Administration, Hampton, 

VA. Research Center. 

N94-13714/8/GAR 414,699 
415,666 
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Derated lon Thruster 
N94-14726/1/GAR 
AIAA-PAPER-93-2228 


Plasma Contactor Technology for Space Station Freedom. 
N94-14725/3/GAR 415,604 PC A03/MF A01 


AIAA-PAPER-93-2543 
Senne Ei 
F. Engine in an F-1 
N94-15141/2/GAR 

AIAA-PAPER-93-3765 


Seeking Control: Program Overview and 


Future Directions. 

N94-14855/8/GAR 413,130 PC A03/MF A01 
AIAA-PAPER-93-4322 

Mixing Noise Reduction for ye a Jets by 


N94-14208/0/GAR eT 105 A03/MF A01 


AIAA-PAPER-93-4400 
Cruise Noise Measurements of a Scale Model Advanced 


Ducted Propulsor. 
N94-15115/6/GAR 413,111 PC A03/MF A01 
AIAA-PAPER-93-4401 


Noise Levels from a Model Turbofan Engine with Simulated 
Noise Control Measures Applied. 


Status. 
415,688 PC A03/MF A01 


> Exhaust Characteristics of an 
413,113 PC A03/MF A01 


ANL/CMT/CP-79776 


N94-14036/5/GAR 
een 


Transform 
N94-14542/2/G x 


AIAA PAPER 94-0838 


NASA/DOD gr. The impe Diffusion Research 
nor. Paper 37: The Impact of so of Pomiond Control on Tech- 
| Communications: 


A Comparative Study of Russian 
ot US Aerospace Engineers and Scientists 
N94-14488/8/GAR 415,726 PC A03/MF A01 


AIAA PAPER 94-0839 
NASA/DOD Aer Knowledge Diffusion Research 
Project. Paper 36: Technical Uncertainty as a Correlate of 
Information Use by US Industry-Affiliated Aerospace Engi- 
neers and Scientists. 
N94-14486/2/GAR 415,724 PC A02/MF A01 
AIAA PAPER 94-0840 


NASA/DOD Aerospace Knowledge ! 
Project. Paper 38: Computer Mediated Communication 
(CMC) and the Communication of Technical Information in 


Aerospace. 

N94-14489/6/GAR 415,727 PC A03/MF A01 
AIAA PAPER 94-0841 

NASA/DOD Aerospace Knowledge Diffusion Research 

Project. Paper 39: The Role of Computer Networks in Aero- 

space E: na. 

N94-14487/0/GAI 415,725 PC A03/MF A01 
AL** 

Evaluation of Chioropentafiuorobenzene as an Intake Simu- 


lant for Chemical Defense Training. 
AD-A272 616/4/GAR 414,750 PC A03/MF A01 


ALZETA-91-7027-167 
Basic Research on Radiant Burners. Semi-Annual! Report, 


through July 1991. 
PB94-119831/GAR 414,361 PC A03/MF A01 
AM-93-03 


Inelastic Deformation of Metal Matrix Composites. 
N94-15106/5/GAR 414,488 PC A06/MF A02 


ANL/APO/CP-80362 


APS: Lighting up the future 
DE93019840/GAR 


ANL/APS/IN/VIB-92/5 
Dynamic response of the APS storage ring basemat: Pre- 


liminary measurements. 
DE93019507/GAR 415,468 PC A03/MF A01 
ANL/CHM/CP-78700 


Advanced chemical separations in support of the clean 


option strategy. 

DE93019762/GAR 414,190 PC A01/MF AO1 
ANL/CHM/CP-79161 

Direct synthesis of organic and organometallic-containing 


MICA-type aluminosilicates. 
DE93019001/GAR 413,447 PC A02/MF A01 


ANL/CHM/CP-79281 
NMR imaging of anomalous solvent transport in macromo- 


lecular materials. 
DE93019518/GAR 413,460 PC A02/MF A01 
ANL/CHM/CP-79390 


—— luminescence of lanthanide and actinide ions in so- 
£93019756/GAR 413,453 PC A03/MF A01 


ANL/CHM/CP-79705 
Structure-property relationships in radical-cation (electron- 


donor molecule) and anion-based (including fullerides) or- 
os oes and their use in the design of new 
Des301861 7/GAR 413,457 PC A03/MF A01 


ANL/CHM/CP-79706 
Encounters of H and D atoms with O2 in water: Relative 


diffusion and reaction rates. 
DE93018587/GAR 413,456 PC A03/MF A01 
weaned 


lon exchai 
E93019517/GAl 


ANL/CHM/CP-80002 
Investigation of the deswelling characteristics of Illinois No. 
6 coal by nuclear magnetic resonance imaging (NMRI) and 


NMR techniques. 
0DE93019763/GAR 413,986 PC A01/MF A01 
ANL/CHM/CP-80470 


Neutral copper cluster sputtering yields: Ne(sup + ), Ar(sup 
+ ) and Xe(sup + ) bombardment. 
DE93019010/GAR 415,329 PC A03/MF AO1 


ANL/CMT/CP-78478 
Proliferation resistance of the fuel cycle for the Integral 


DES301S765/GAR 415,005 PC A02/MF A01 
ANL/CMT/CP-78666 

New high-level waste management technology for IFR pyr- 

DE99019769/GAR 414,953 PC A02/MF AO1 
ANL/CMT/CP-79776 

Fuel processing requirements and techniques for fuel cell 


oe power. 
93019516/GAR 414,049 PC A02/MF A01 


OR-3 


413,103 PC A03/MF A01 


413,623 PC A03/MF A01 


415,480 PC A03/MF A01 


ies of Wyodak premium coal samples. 
413,984 PC A02/MF A01 
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ANL/EA/RP-80447 
management practices for operation and 
shallow injection wells at DOE facilities. 
DE93019531/GAR 414,224 PC AQ7/MF A02 


ANL/EAIS/TM-101 


evaluation of the video, Transportation of radio- 
active and hazardous materials: Safety for all concerned. 
DE93019867/GAR 414,231 PC A03/MF A01 


ANL/EAIS/TM-102 
Examination of incentive mechanisms for innovative tech- 
— applicable to utility and nonutility power genera- 
5€99040199/GAR 414,068 PC A10/MF A03 
ANL/EP/CP-78372 


DE93018618/GAR 


et ges eee, Seen, 
: connections to sulfuric acid pro- 


414,103 PC A02/MF A01 


amplitude modulation. 
415,419 PC AQ1/MF AO1 


DE93019525/GAR 
ANL/ER/CP-79720 
Basic physical and chemical information needed for devel- 
opment of Monte Carlo codes. 
DE93018571/GAR 415,417 PC A02/MF A01 


ANL/ES/CP-79652 


Estimating market penetration of steam, hot water and 
chilled water in commercial sector using a new econometric 


model. 
0E93019572/GAR 414,039 PC A0Q2/MF A01 


ANL/ES/CP-79722 
er canes San eceeaaS an ED ore 


0£99018570/GAR 413,922 PC A03/MF A01 
ANL/ES/CP-79996 
Process to ape plastics ome. obsolete automobiles by 


solvents at ambient pressur: 
DE 19513/GAR 414,223 PC A02/MF A01 
ANL/ES/CP-80045 


of ammonia in an 


Adsorption analysis aqueous solution. 
DE93019512/GAR 414,038 PC A0Q2/MF A01 


ANL/ES/CP-80046 

ps hy diesel-electric hybrid urban bus system. 

DE 19514/GAR 415,847 PC AOQ2/MF A01 
ANL/ES/CP-80375 

Life-cycle CO(sub 2) emissions for air-blown gasification 


combined-cycle using selexol 
DE93018623/GAR 414,100 PC A0Q3/MF A01 


heavy-metal-contaminated soil using che- 
Studies. 
414,225 PC A03/MF A01 


Study of the Building 103 Dump, Aberdeen 


‘oving Ground. 

DE93019857/GAR 414,230 PC A03/MF A01 
ANL/ESH/CP-80561 

Industrial of 

0E9301 /GAR 
ANL/ET/CP-78721 


Thermal wave image ee for characterization of sub- 
surtace of flaws in materials. 
DE93019024/GAR 414,463 PC A03/MF A01 


ANL/ET/CP-78942 
Steey preparation, particulate characteristics, and sinter- 


alumina a? 
08030185777 414,498 PC A01/MF A01 
ANL/FC/CP-78553 


Status of IFR fuel cycle demonstration. 
DE93019751/GAR 415,004 PC A02/MF A01 


ANL/FC/CP-78624 
Parametric study of heat transfer within a planar thermosy- 


93019546/GAR 415,470 PC A03/MF A01 
ANL/FC/CP-79115 
eee any OEan ot De Cap aE eae 


99040233/GAR 414,982 PC A03/MF A01 
ANL-HEP-CP-93-44 
eee of a high resolution electron beam profile 


D990 18622/GAR 415,420 PC A01/MF A01 
ANL-HEP-CP-93-61 


FNAL polarized beams and spin 
0E93019537/GAR 


ANL/IFR/CP-80233 


r ai Fast Reactor: A future source of nuclear 
0E93019761/GAR 414,980 PC AQ1/MF A01 


ANL/MCS/CP-80513 


Numerical experiments on the 
0E93019504/GAR 


ANL/MCS/CP-80518 


Parallel bandreduction and 
DE93019566/GAR 


ANL/MSD/CP-78121 
Multicomponent lineshape of the anharmonic A(sub 1)(TO) 
phonon in PbTiO(sub 3). 


OR-4 VOL. 94, No. 5 


heavy metals. 
414,678 PC A03/MF A01 


dependence at RHIC. 
415,469 PC A01/MF A01 


Landau equations. 
415,335 PC A03/MF At 


ization. 
wit PC A02/MF A01 


DE93018995/GAR 415,327 PC A02/MF A01 
ANL/MSD/CP-78507 


of tetragonal BaTiO(sub 3) 


Electromechanica!l 
and PbTiO(sub 3) 1 
— ee 413,459 PC A02/MF A01 


0E93019008/GAR 
ANL/MSD/CP-79538 

Crossover from BCS to Bose superconductivity: A function- 

al integral ’ 

DE93019503/GAR 415,334 PC A01/MF A01 


ANL/MSD/CP-79555 
Dimensional crossover in the torque in a layered supercon- 


ductor. 

DE93019544/GAR 415,336 PC A01/MF A01 
ANL/MSD/CP-79635 

Facilities for in situ ion beam studies in transmission elec- 

tron microscopes. 

DE93019567/GAR 415,472 PC AO1/MF AO1 
ANL/MSD/CP-79820 


Neutron-scattering studies of Yb-bearing silica’ 
DE93019768/' 414,441 PCA 


ANL/PHY/CP-78581 
Measurement of p(sub zz) of the laser-driven polarized deu- 


(€99018896/GAR 415,431 PC A02/MF A01 
ANL/PHY/CP-79367 


Reactions and structure of exotic nuclei. 
DE93018572/GAR 415,418 PC A02/MF AO1 


ANL/PHY/CP-79375 
Reflection asymmetry in odd-A and odd-odd actinium 


nuclei. 

DE93019755/GAR 415,477 PC A02/MF A01 
ANL/PHY/CP-79498 
tt concept for intense radioactive beams in the (sup 


13838 
DE93019012/GAR 415,432 PC A01/MF A01 
ANL/RA/CP-77458 


Scram reliability under seismic conditions at the Experimen- 


tal Breeder Reactor Il. 
0E93019570/GAR 414,978 PC A02/MF A01 
ANL/RE/CP-76971 


SWAAM-LT: The gem, sodium/water reaction analysis 


method computer 

DE93019571/GAR 414,979 PC A02/MF A01 
ANL/RE/CP-77119 

Pressurization of a compartment due to the rupture of cool- 


0 e93019643/GAR 414,977 PC A02/MF A01 
ANL/RE/CP-77120 
model for studying effects of gas release from a 
reactor. 


415,001 PC AOQ2/MF A01 


eeeenents effect in a tank ———, two liquids. 
93018991/GAR 414, PC A02/MF A01 


ANL/RE/CP-78654 
Structural failure analysis of reactor vessels due to molten 


core }. 
DE93019002/GAR 414,971 PC A02/MF A01 
ANL/RE/CP-78655 


——. of fluid-structure interaction and A= en re- 


sponse of reactor vessels to a postulated acciden 
DE93018992/GAR 414,969 PC A02/MF A01 


ANL/RE/CP-78807 
Seismic response of a base-isolated building with high 
elastomeric 


damping, low shear modulus 
DE93019022/GAR 414,972 PC A02/MF A01 
ANL/RE/CP-78822 


See OND OF UOT MERI NG Snape 


0£93019541/GAR 413,400 PC A02/MF AO1 
ANL/RE/CP-78984 
structural response of reactor-core subassemblies 
accident 


(hexcans) due to essurization. 
0E93019573/GAR 415,002 PC A03/MF A01 
ANL/RE-93/7 


/MF A01 


Dynamic characteristics of ey ey low shear modulus- 
A damping seismic isolation 
93040384/GAR 414, PC A04/MF A01 
ANL/XFD/CP-78584 
Mossbauer spectr synchrotron radiation. 
DE93019753/GAR 415,476 PC A03/MF A01 
ANL/XFD/CP-79800 
Filter and window behavior for the Advanced Photon 
Source beamline . 
DE93019749/GAR 415,475 PC A03/MF A01 
ANL/XFD/CP-80438 
ee and PIMC determination of the longitudinal mo- 
mentum distribution of HCP, BCC and normal liquid (sup 


4)He. 
DE93019009/GAR 415,328 PC A02/MF A01 
ANL/XFD/CP-80611 


intensity interferometry at the X13A undulator 
DE93040272/GAR 415,499 


ANL-93/17 


See Tey SR eee Ee ape 


beamline. 
PC A03/MF A01 


DE93019465/GAR 413,481 PC A11/MF A03 


ANL-93/27-VOL-16 


Smee Assisted Cracking in 
Semiannual Report, October 1992-Mar 
NUREG/CR-4667-V16/GAR 


it Water Reactors. 


1993. 
415,011 
PC A04/MF A01 


AP-42-SUPPL-F 
tion of Air Pollutant Emission Factors. Volume 1. 
Point and Area Sources. it F. 


tati Supplement 
PB94-121431/GAR 414,146 PC A99/MF A06 


AR-008-384 
Influence of 
ment in Bolted Joints. 
N94-15963/9/GAR 
ARL-CR-61 
Applicability and Performance Benefits of XD (Tradename) 
Titanium Aluminides to Expendable Gas Turbine Engines. 
AD-A272 998/6/GAR 413,528 PC A08/MF A02 
ARL-CR-81-V-2 
Computer Program for Analysis of High Speed, Single Row, 
Angular Contact, Spherical Roller Bearing, Sashbean. 
Volume 2: Mathematical Formulation and Analysis. 
N94-14446/6/GAR 414,425 PC A03/MF A01 
ARL-CR-82-V-1 


Computer Program for fost of High Speed, Single Row, 
Angular Contact, Spherical Roller Bearing, Sashbean. 
Volume 1: User’s Guide. 

N94-14445/8/GAR PC A04/MF A01 


ARL-RR-14 
Influence of Secondary Bending on Fatigue Life Improve- 


ment in Bolted Joints. 
AD-A272 903/6/GAR 414,386 PC A03/MF A01 
Bending on Fatigue Life improve- 


Influence of 
414,388 PC A03/MF A01 


Bending on Fatigue Life improve- 
414,388 PC A03/MF A01 


414,424 


ment in Bolted Joints. 
ee 


greta Trade Highlights, September 1993. 
119724/GAR 413,424 PC A03/MF A01 
ATR-91(9558)-6 

Dynamical Model for the Distribution of Geomagnetically 

Trapped Anomalous-Component lons. 

N94-13936/7/GAR 413,249 PC A02/MF A01 
ATR-92(7190)-2 

Stormtime Transport of Ring Current and Radiation Beit 


ions. 
N94-13793/2/GAR 413,246 PC A03/MF A01 


ATR-92(7248)-2 
Formation of the Stable Auroral Arc That Intensifies at Sub- 


storm Onset. 
N94-15433/3/GAR 413,255 PC A02/MF A01 


AUC-IBT-R-9317 
Udmattelsesforsoeg med laminerede limtraebjaelker. Del- 
rapport 15. Proevning af serie M. (Fatigue tests on laminat- 
ed beams. Partial report 15. Testing of series M). 
DE93516658/GAR 414,050 PC A03/MF A01 
AUC-IBT-R-9319 
Udmattelsesforsoeg med laminerede limtraebjaelker. Del- 
rapport 16. Proevning af serie N. (Fatigue tests on laminat- 
ed wooden beams. Partial report 16. Testing of series N). 
DE93516659/GAR 414,051 A03/MF A01 
AZ-SP-9303 
Construction Report for Crash Cushion Attenuating Termi- 


nal. 
PB94-118437/GAR 415,850 PC A03/MF A01 
BCRS-92-11A 
yg a mee voor Het Hoger Agrarisch Onderwijs. Deel 
sclassificatie Aan de Hand van Satelliet- 
A . — (Educational Module for the Higher Agricultural 
Education. Part 1: Land Use Classification Using Satellite 


Pictures). 
N94-14809/5/GAR 413,161 PC AO5S/MF A01 


BCRS-92-11B 


ate veer Stes Penner Aapeetash Goseeate. Deel 
tion Observed by Remote Sensing. An Educa- 


tional Approach to Water Quality Monitoring (Educational 
‘al Education. Part 2: Eu- 


emote Sensing: An Educational 


Appr: ). 
N94-14462/3/GAR 413,160 PC A03/MF A01 
BCRS-92-16 


Integration of Remotely Sensed Data and Cadastral Owner- 
ship Boundaries for Land inventory Purposes. 
N94-14127/2/GAR 414,909 PC A03/MF A01 


BCRS-92-22 


Nationaal Remote Sensing Programma (NRSP-2 1991 - 
2000): Bers in 1992 (National Remote Sensing Pro- 
atop 1991 - 2000): The _ Annual Pian of the 


Remote Sensing Board 
N94-14544/8/GAR 714 912 PC A03/MF A01 
BCS-9214754 
Base isolation: Fresh i 
DE93040225/GAR 
BDM/ABQ-89-0747-TR 
Cost reduction study for the LANL KrF laser-driven LMF 


0£99040525/GAR 414,928 PC A05/MF A01 


413,401 PC A06/MF A02 
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BER-550-248 


BALLIST: A Computer Program to Empirically Predict the 
Bumper Thickness Required to Prevent Perforation of the 


Space Station by Orbital Debris. 
N94-14120/7/GAR 415,590 PC A03/MF A01 


BER-597-163 
Design and Application of Electromechanical Actuators for 


Deep Space Missions. 
N94-14134/8/GAR 415,541 PC A04/MF A01 
BFR-D-12-92 


Scaling and corrosion. Annex VI - Environmental and chem- 
ical a s of thermal energy storage he 
DE94702184/GAR 414,054 A06/MF AO2 


BFR-R-28-92 


Vaermepumpar foer direktelvaermda villor. (Heat pumps for 
houses with direct electric heating). 
DE94702186/GAR 413,386 PC A08/MF A02 


BFR-R-33-92 
Effektstyrning i smaahus med luftburen vaerme. Ekonomi - 
funktion - komfort. (Power regulation in single family —— 
= warm air central heating. Economy - function - 
fort). 
694702188/GAR 413,942 PC A04/MF A01 
BFR-R-40-92 


Pilotprojekt foer . Erfarenheter Kronh- 


f saesongsvaermelager 
jorten i Vaexjoe. (Pilot project for seasonal heat storage. 


Experiences gained at Kronhjorten, Vaexjoe). 
DE94702187/GAR 414,091 PC A0O5S/MF A01 


BIOLOGICAL-4 
Diflubenzuron Hazards to Fish, Wildlife, and Invertebrates: 


A Synoptic Review. 
PB94-120136/GAR 414,169 PC A03/MF A01 
BIOLOGICAL-85(1.23) 


pay Hazards to Fish, Wildlife, and invertebrates: A Syn- 


tic Review 
ppd. 120144/GAR 414,906 PC A04/MF A01 
BMI-2173-VOL-3-NO-1 
Short Cracks in Piping and Piping Welds. Semiannual 


Report, 1992-September 1992. 
NUREG/CR-4599-V3-N1/GAR 415,010 
PC A08/MF AO2 


BMI-2175 


Loading Rate Effects on Strength and Fracture Sapna 
of Pipe Steels Used in Task 1 of the IPIRG Pri 
NUREG/CR-6098/GAR 414,524 PC 17M A02 


BNL-NUREG-52370 
High Pressure Coolant Injection (HPCI) System Risk-Based 
inspection Guide for Browns F: Nuclear Power Station. 
NUREG/CR-6022/GAR 414,989 PC A04/MF A01 
BNL-48141 

Quench propagation study for the BNL-built, full-length, 

50mm aperture SSC model 

DE93040172/GAR 415,498 PC A02/MF A01 
BNL-48532 

improved cable insulation for ee — 

DE93040171/GAR 415,497 A01/MF A01 
BNL-48554 

Preparing the 1993--94 Safeguards Implementation Support 

Programme for IAEA. 

DE93018671/GAR 415,018 PC A01/MF AO1 
BNL-48555 

Interactive computer-based instruction: Basic material con- 

trol and accounting demonstration. 

DE93018669/GA\ 415,017 PC AQ1/MF A01 
BNL-48724 

National Synchrotron Light Source user's manual: Guide to 

the VUV and x-ray beamlines. Fifth edition. 

DE93019564/GA\ 415,471 PC A06/MF A02 
poe 

latory issues and assumptions ae with barriers 

n vadose zone surri buried w: 

DE93019471/GAR 414, 220 PC A03/MF A01 
BNL-48805 

Decade of research on the vacuum ultraviolet ring at the 

National Synchrotron Light Source, 1982-1992. 
DE93019469/GAR 415,467 PC AQ2/MF A01 


BNL-48823 
electron impianta’ metals and multilayers. 
DE93019847/GAR 415,337 PC A02/MF A01 


BNL-49016 


te KS ee 
DE93016132/GA\ 415,404 PC A03/MF A01 


BNL-49194 


Overview of physical oceanographic measurements taken 
during the Mt. Mitchell Cruise to the ROPME Sea Area. 
DE93018460/GAR 414,269 PC A04/MF A01 


BNL-49274 
Preliminary report on the BNL spallation neutron source 


study. 
DE93019045/GAR 415,434 PC A01/MF A01 
BNL-49296 
Safety aspects of Particle Bed Reactor plutonium burner 


system. 
DE93018821 /GAR 414,950 PC AQ1/MF A01 
BNL-49316 


Overview of Russian HEU transparency issues. 


DE93040167/GAR 
BNL-49331 


415,006 PC A02/MF A01 


variation in na 


DE93019050/GAR 414,812 "PC A02/MF A01 
BNL-49336 
Critical evaluation of total half-lives of selected ground 


state radionuclides. 
DE93019846/GAR 415,481 PC A03/MF A01 
BNL-49345 


rate of RF 


Double 
DE93040015/GAR 
BNL-49358 
Zz ‘ton data: Vertical distributions of zooplankton in 
the and Greenland Seas during summer, 1989. 
DE93040071/GAR 415,028 PC A08/MF A02 
BNL-49360 


Search for top quark with DO det: 
DE93040170/GAR 


BNL-49361 


i nese Seas hb Oe Ome ee corrosion. 
DE93019845/GAR 414,510 PC A03/MF A01 


BNL-49362 
euibutions of 
0280019125/GAR 
Safety Analysis Report (PSAR), the NSLS 200 
Accelerator. 
415,487 PC AQ4/MF A01 


Spunbonded Polyester and 
414,568 PC A02/MF A01 


415,496 PC A02/MF A01 


high-order ATI. 
415,439 PC A01/MF A01 


esting of protective coatings in 
DE93040326/GAR 
BNL-52384 
Thermal degradation of concrete in the temperature range 


from ambient to 315(degrees)C (600(degrees)F). 
DE93019775/GAR 414,191 A03/MF A01 


BR315173 
Free Decay of Coupled Heave and Pitch Motions of a 


Model Frigate. 

N94-15702/1/GAR 415,050 PC A03/MF A01 
BR315905 

3D Pneumatic =s 2D p Cents —— Their Development 


and Subsequent Use in a Transonic F; 
N94- 14827)7/GAR 413,531 PC A03/MF A01 
BR316026 


Heat Transfer and Aerodynamics of a 3D Design Nozzle 
Guide Vane Tested in the Pyestock isentropic Light Piston 


Facility. 

N94-15696/5/GAR 413,534 PC A03/MF A01 
BR316329 

Intra-Blade Quantitative Transonic Flow Measurements at 


the Dra Pyestock | Light Piston Facility a. PIV. 
N94-14706/3/GAR 415,171 PC A03/MF AO1 


BR316596 
Optical Fibre Fabry-Perot interferometers for Calorimetric 


Heat Transfer = 

N94-14701/4/GAI 413,139 PC A03/MF A01 
BULL-16-1-1-EN 

Switzerland: International Customs Journal. 16th Edition, 


Year 1993-1994. Number 1. Supplement 1--Transiation. 
PB94-120789/GAR 413,496 PC A16/MF A03 


BULL-95-20-EN 
Finland: international Customs Journal. 20th Edition, Year 


1993-1994. 
PB94-120763/GAR 413,435 PC A16/MF A03 
C931031-U-2R06 


Expert System Shell for Inf 


tmospheric 
N94-15531/4/GAR 
CAL-2139 


Was 49: Mirror for a Hidden Seyfert 1 Galaxy. 
N94-14685/9/GAR 413,214 PC A03/MF A01 


CAL-2140 
Multi 7 Observations of Unidentified High Energy 
jay ces. 
-14688/3/GAR 413,215 PC A03/MF A01 
CBP/APR-110 
Pm a oy he ap be Boe wt g Re- 


PBoe: 1228 10/GAR wa. 301 Pc noe! MF A01 
CCMS-93-15 


Verification of a Two-Dimensional Infiltration Model for the 
Process. 


Resin Transfer 
N94-15656/9/GAR 414,519 PC A0S/MF A02 
CDOT-DTD-R-93-11 
Comparison of 1992 Colorado Hot Mix Asphalt with Some 
European Specifications. 
PB94-120615/GAR 413,499 PC A04/MF A01 
CDOT-DTD-R-93-19 
|-70, Silverthorne to Copper 
the Use of European Testing 
PB94-120698/GAR 
CEA-CONF-11523 
Multifunction a obtained by physical processes: 
ae a, aying, melting. 
DE94700001/GA 414,455 PC A02/MF A01 


414,454 PC A03/MF A01 


— Characteristics: 
414,913 PC A03/MF A01 


Mountain: A Case History of 
Equipment. 
413,502 PC A04/MF A01 


CONF-920307-96 


pam 
Flip as a Relativistic Effect: NN rea 
Now 14552/1/GAR 
(Order as N94-14549/7/GAR, PC Aoa/Me on 
CECOM-TR-93-E-1 
Resonant Frequencies of irregularly Shaped Microstrip An- 
tennas Using Method of Moments. 
N94-15767/4/GAR 413,637 PC A03/MF A01 
CECOM-TR-93-E-2 
—- of Microstrip Patch Antennas with Nonzero Sur- 
lace Resistance. 


NO-19916/0/GAR 413,814 PC A03/MF A01 
CERC-TR-93-13 
Beach Nourishment Project Response and Design Evalua- 


tion: Ocean City, 
AD-A272 577/8/GAR 413,482 PC A16/MF A03 
CERL-TR-FM-93/11 
ROOFER: Membrane and Flashing Condition indexes for 
wv Membrane Roofs--inspection and Distress 
AD AsTe 573/7/GAR 413,395 PC A0S/MF A02 
CJ5-07 
Review of Canadian Aeronautical Fa’ 
N94-13861/7/GAR 413, 
CMC-0867-1016 


Integrated Optics Technology Transfer. 
N94-13868/2/GAR 


CMR-93-3 


Growth of New Materials for Solid State Laser Applications. 
The Growth of ZNGEP2 by the Vertical Bri Method. 
N94-15530/6/GAR 415,268 A03/MF A01 


CNES-NT-131 
Caracteristiques des Moyens de Trafic Radioamateur du 
Satellite Arsene (Characteristics of the Amateur Radio 


of the Arsene Satellite). 
N94-13950/8/GAR 413,567 PC A03/MF A01 
CNES-NT-132 
— de I'Intermariabilite des Connecteurs Subminiatures 
Cannon et Souriau (Study of the intermateabi- 
iy of Cannon and Souriau Subminiature Connectors). 
N94-13951/6/GAR 413,827 PC A04/MF A0O1 


CNES-NT-133 


Work, 1991-1993. 
PC A0S/MF A01 


413,836 PC A03 


Convertisseur Flyback a Sorties Multiples Avec Protection 
de Courant Ultra — =(it-Outat Flyback Converter 


with Ultrafast Current Prot 
N94-14138/9/GAR oe 907 PC A03/MF A01 
CNR-31790 


pat Callie ap Cnet Memoire Prepare Par les 
Membres du Caia (Artificial | in Canada: A De- 
scription by the Members of the ACAI). 

N94-13820/3/GAR 413,773 PC A11/MF A03 


CNR-32815 


Institut de Sciences des Microstructures: Rapport Annuel 
1991/1992 (Activities of Institute for Microstructural Sci- 


ences). 
N94-14199/1/GAR 413,838 PC AOS/MF A02 
CNR-35024 
institut de T de |'Information: Rapport Annuel 
1991/1992 (Activities of Institute for Information Technoio- 
). 
NO4-14069/6/GAR 413,697 PC A04/MF A01 


Modelisation de la Distribution de Temperature dans UN 
Rouleau de Cuivre 
Rouleaux Refroidis 
(Modelling of the Temperature Distribution in a Copper Roll 


forthe Design of a System of Cooled Rots Adapted to Ver 
trip 

N94-13866/6/ 414,468 PC A03/MF A01 
COMPUTING SCIENCE NOTES-93/16 

Lone tee | inane Proof Theory for Fault Tolerant 


Distributed S 
PB94-12673 1GAR 413,738 PC A03/MF A01 
COMPUTING SCIENCE NOTES-93/ 18 
Theorem for Structured Operational Semantics 
tive Premises. 


with ites and 
PB94-126729/GAR 413,790 PC A03/MF A01 


COMPUTING SCIENCE NOTES-93/19 
fos of an Online Help Facility for ExSpect. 
PB94-126687/GAR 413,736 PC A03/MF A01 
COMPUTING SCIENCE NOTES-93/21 


Freeness Analysis for L Programs-and Correctness. 
PB94-126703/GAR - e78, 737 PC A03/MF_ A01 


CONF-910270-76 


Pretest characterization of WIPP b- 
DE93017897/GAR 


CONF-911107-83 


WIPP transportation system - ‘Safer than any other’. 
DE93017907/GAR 414,941 PC A01/MF A01 


CONF-911268-3 


WIPP waste 
DE93017916/GAI 


CONF-920307-96 
Best solution to our Nation’s waste management problem: 


Education. 
DE93017920/GAR 413,326 PC A01/MF A01 


March 1, 1994 OR-5 


xperimental w: 
414,174 PC no2/ MF A01 


criteria and transportation system. 
414,176 PC A03/MF A01 
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CONF-920307-100 
Simulation model for the WIPP transportation and delivery 


DE93017917/GAR 414,177 PC A01/MF A01 
CONF-920817-1 

Numerical experiments on shag Landau equations. 

DE93019504/GAR 415,335 PC A0Q3/MF A01 
CONF-920948-16 

Low-energy continuum-electron emission at O(degrees) 


from O(sup q+ ) + He ° 
DE93018777/GAR 415,428 PC A01/MF A01 
CONF-920948-17 


Testing double ionization mechanisms with highly-charged 


sons. 
DE93018750/GAR 415,424 PC A02/MF A01 
go ener 


storage appli- 


magnetic ener 
rowning, Mon- 


farm site near 


414,047 PC A02/MF A01 


=— av 4 a 


5£99018799/GAR 
CONF-921101-137 
Properties and potential of high-temperature niobium beryl- 


lides. 
DE93019169/GAR 414,583 PC A0Q2/MF A01 
CONF-921131-14-APP.B 


moment of the muon. 


Anomalous Appendix B. 
DE93018932/GAR 415,430 PC A01/MF A01 
CONF-921277-2 


Use of x-ray techniques in the in situ study of corrosion. 
DE93019845/GAR 414,510 PC A03/MF A01 


CONF-930 103-43 
ee © Oe ey a ae we 


ed . 
Beos017492/GAR 414,932 PC A02/MF A01 
CONF-930 168-8 
Radiation caiculations using LAHET/MCNP/CINDERSO. 
DE93018298/GAR 415,412 PC A02/MF A01 
CONF-930 168-9 
Accelerator transmutation studies at Los Alamos with 


LAHET, MCNP, and CINDER'90. 
DE93040136/GAR 415,494 PC AQ3/MF A01 


CONF-930171-4 
Laser guide star measurements at Lawrence Livermore Na- 


tional Laboratory. 
DE93018081/GAR PC A03/MF A01 


CONF-930195-3 


413,181 


Mossbauer spectroscopy with synchrotron radiation 
DE93019753/GAR 415,476 PC A03/MF A01 


CONF-930205-48 
Lessons learned from the Hanford Mission Planning Pro- 


am. 
Be93010170/GAR PC A03/MF A01 
CONF-930269-17 


Overview of WARP, a particle code for Heavy lon Fusion. 
DE93018637/GAR 415,421 PC A03/MF A01 


CONF-930331-15 


Parallel bandreduction 
DE93019566/GAR 


CONF-930363-6 


B production at DO. 
93019250/GAR 
CONF-930363-7 


Search for top quark with DO detector. 
DE93040170/GAR 415,496 PC A02/MF A01 


CONF-930372-12 
MIMD massively paralle| methods for engineering and sci- 


ence problems. 

DE93019409/GAR 413,770 PC A03/MF A01 
CONF-930405-36 

Diffraction and holography of photoelectrons and fluores- 


cent x-f: 
415,333 PC A0Q3/MF A01 


414,171 


nd tridiagonalization 
413,677 PC AQ2/MF AO1 


415,459 PC AO1/MF A01 


ays. 
DE93019240/GAR 
CONF-930408-82 
=~ melter assembly for the Hanford Waste Vitrification 


DE93018734/GAR 
CONF-930445-21 


MODIL cryocooler producibility demonstration project re- 


sults. 
0E93017981/GAR 415,678 PC A02/MF A01 
CONF-9305 11-329 


Even order snake resonances. 
0DE93018447/GAR 


CONF-9305 1 1-362 
Challenges on the high luminosity frontier of e(sup + ) 
e(sup (minus)). 
DE93019231/GAR 415,446 PC A0Q2/MF A01 
CONF-9305 11-363 
Simulation studies of space-charge-dominated beam trans- 
port in lar are ratio i 
DE93019: 415,451 PC A0Q2/MF A01 
eompemenes 
Simulation of the ALS longitudinal multibunch feedback 


system. 

DE93019227/GAR 415,444 PC AQ2/MF A01 
CONF-9305 11-365 

— instability of an induction linac with accelera- 


414,180 PC A02/MF A01 


415,413 PC A01/MF A01 


OR-6 VOL. 94, No. 5 


DE93019249/GAR 415,458 PC A02/MF A01 
CONF-9305 11-366 


Wire scanner data analysis for the SSC Linac emittance 
t 


measurement. 
DE93019061/GAR 415,435 PC A02/MF A01 


CONF-9305 11-367 


pees BH focusing with 
DE93018618/GAR 


CONF-9305 11-368 
Construction of a high resolution electron beam profile 


monitor. 
DE93018622/GAR 415,420 PC A01/MF A01 
CONF-9305 11-369 


50 MeV Beam Test Facility at LBL. 
DE93019245/GAR 415,455 PC A01/MF AO1 


CONF-9305 11-370 


| nce measurements of components for the ALS. 
93019253/GAR 415,460 PC A02/MF A01 


CONF-9305 11-371 
Design of the ALS transverse coupled-bunch feedback 


system. 
DE93019255/GAR PC A02/MF A01 
CONF-9305 11-372 


Measurement and computation of the rss a order modes 
of the ALS 500 MHz accelerating cavities. 
DE93019256/GAR 415,462 PC A02/MF A01 


CONF-9305 11-374 


Study of coupled-bunch collective effects in the ALS. 
DE93019236/GAR 415,449 PC A02/MF A01 


CONF-930511-375 
Closed-loop photon beam control study for the Advanced 


Light 
415,448 PC A01/MF AO1 


amplitude modulation. 
415,419 PC A01/MF A01 


415,461 


Source. 
93019234/GAR 
CONF-9305 11-376 

pe pe yields from a barium photocathode illumi- 

t. 


with polarized 
DE99019280/GAR 415,447 PC AO1/MF A01 
CONF-9305 11-377 


of hadron 


—- and luminosity limits supercolliders. 
DE93019248/GAR 415,457 PC A02/MF A01 
CONF-9305 11-378 


Spool pieces at the SSCL 
DE93018753/GAR 


CONF-9305 11-379 
SSC collider arc lattice. 


415,425 PC A02/MF A01 


415,426 PC A02/MF A01 


DE93018754/GAR 
CONF-9305 11-389 

Automated bead-positioning system for measuring impe- 

dances of R-F cavity modes. 

DE93019980/GAR 415,486 PC A01/MF A01 
CONF-9305 11-390 

Measurements of higher-order mode damping in the PEP-1Ii 

low-power test cavity. 

DE93040113/GAR 415,491 PC A02/MF A01 
CONF-9305 11-392 

improved cable insulation for a magnets. 

DE93040171/GAR 415,497 A01/MF AO1 
CONF-9305 11-394 

Compton polarimeter at the SLC. 

DE93040292/GAR 415,500 PC A02/MF A01 
CONF-9305 11-395 

600 MeV cyclotron for radioactive beam production. 

DE93040298/GAR 415,501 PC A03/MF A01 
CONF-9305 11-396 

Emittance measurement and modeling of the ALS 50 MeV 

linac to booster line 

DE93040116/GAR 415,492 PC A02/MF A01 
CONF-9305 11-397 

| mer of coupled-bunch collective effects in the PEP-li B- 

actory. 

5699040117/GAR 415,493 PC A02/MF A01 

CONF-930534-3 
Reactions and structure of ote nuclei. 

DE93018572/GAR 415,418 PC A02/MF A01 
CONF-930534-5 

Production and polarization of beta-emitting projectile frag- 

ment (sup 43)Ti. 

DE93018529/GAR 415,416 PC A01/MF A01 
CONF-930534-6 

T concept for intense radioactive beams in the (sup 

13338n Region. 

DE93019012/GAR 415,432 PC AO1/MF A01 


CONF-930537-102 


Engi i Study of alternative pcan options for 
the forward toroids of the SSC SDC det 
DE93019741/GAR 415,473 3 PC A01/MF A01 
CONF-930537-103 
. fabricating, and testing cost effective structural 


composite for the y 1 
DE93019823/GAR 415,478 PC A01/MF A01 


CONF-930537-104 
Engineered design of SSC cooling 
0E83019824/GAR 


ing ponds. 
415,479 PC A01/MF A01 
CONF-930537-106 


Quench 


propagation study for the BNL-built, full-length, 
50mm aperture SSC model dipoles. 


DE93040172/GAR 415,498 PC A02/MF A01 
CONF-930544-5 


Measurement of p(sub zz) of the laser-driven polarized deu- 


5E93018996/GAR PC A02/MF A01 
CONF-93057 1-26 
Superconducting flux flow devices, digital circuits and 


memories. 
DE93019072/GAR 413,817 PC A02/MF A01 
CONF-930572-11 


Size reduction of energetic materials by ore machining. 
DE93018644/GAR 415,079 A03/MF A01 


CONF-930586-7 


Spectrally and temporally resolved laser emission from ver- 
tical cavity surface emitting lasers. 
DE93019410/GAR 415,236 PC A02/MF A01 


CONF-9306 16-20 


Plll-61 protection fuse for a 4.5 MJ capacitor bank. 
DE93018357/GAR 414,046 PC A01/MF A01 


CONF-9306 16-23 
Solder technology in the manufacturing of electronic prod- 
ucts. 


413,880 PC A04/MF A01 


415,431 


DE93018842/GAR 
CONF-9306 16-24 


Repetitive, electron-beam diode development. 
DE93019017/GAR 415,433 PC AQ1/MF A01 


CONF-9306 16-25 
Characterization of the RHEPP 1 (mu)s magnetic pulse 


compression module 
DE93019065/GAR 415,436 PC A01/MF A01 
CONF-9306 16-26 


Results of initial testing of the four stage RHEPP accelera- 


tor. 
DE93018849/GAR 415,429 PC AO1/MF AG1 
CONF-9306 16-29 


Optically controlled current filamentation in GaAs photocon- 
ductive semiconductor switches. 
DE93019427/GAR 413,834 PC A03/MF A01 


CONF-9306 16-30 
Observation of reflected waves on the SABRE positive po- 


larity inductive adder MITL. 
DE93019413/GAR 415,465 PC A01/MF A01 


CONF-9306 16-35 
nme model of a magnetic modulator for copper 


0£99019603/GAR PC A02/MF A01 
CONF-930626- 13 
Study of multi-phase flow characteristics in an MHD power 


train. 
DE93018570/GAR 413,922 PC A03/MF A01 
CONF-930676-21 


New LANL gas-driven two-stage gun. 
DE93018341/GAR 415,092 PC A01/MF A01 


CONF-930676-24 


Contained high explosive firing — (CHEFF) 
DE93018349/GAR 5,086 PC A01/MF A01 


CONF-930676-34 
Characterization of amorphous material in shocked quartz 


by NMR spectroscopy. 
DE93019069/GAR 414,439 PC A02/MF A01 


CONF-930676-37 


Effects of pressure on the orientational ordering and phase 
transitions in solid C(sub 60) and C(sub 70). 
DE93018858/GAR 413,458 PC A01/MF A01 


CONF-930703-26 
Novel scheme to handle highly pulsed loads with a stand- 


ard helium refrigerator. 
414,927 PC A02/MF A01 


415,241 


DE93019617/GAR 
CONF-930703-27 
Design verification and acceptance tests of the ASST-A 


helium refrigeration system. 
DE93019746/GAR 415,474 PC A03/MF A01 


CONF-930703-30 


R and D of a prototype SSC 80-K Synchrotron Radiation 
Liner System in a half-cell of 4-K magnets. 
DE93018755/GAR 415,427 PC A03/MF A01 


CONF-930703-31 
National High Magnetic Field ay eS A user facility in 


ooo of research in high magnetic field 
93040145/GAR 413,906 * pc A02/MF A01 


CONF-930704-10 


Benchmarking the Sandia Pulsed Reactor Ili cavity neutron 
spectrum for electronic parts calibration and testing 
DE93019421/GAR 415,013 PC AOQ2/MF A01 


CONF-930709-1 


Time-of-flight heavy ion backscattering spectrometry. 
DE93019067/GAR 415,437 PC A03/MF A01 


CONF-9307 12-2 
Effects on channeling of radiation damage due to 28-GeV 


protons. 
DE93018003/GAR 415,409 PC A03/MF A01 
CONF-9307 12-3 
Neutral copper cluster sputtering yields: Ne(sup + ), Ar(sup 
bombardment 


+ ) and Xe(sup + ) 
DE93019010/GAR 415, 329 PC A03/MF A01 
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CONF-9307 12-4 


Ab initio Monte Carlo study of low energy positron and 
electron implantation in elemental metals and multilayers. 
DE93019847/GAR 415,337 PC A02/MF A01 


CONF-9307 13-20 


Velocimetry studies on the prompt initiation of PBX 9502. 
DE93018364/GAR 415,087 PC A02/MF A01 


CONF-930722-14 
Three dimensional ultrasonic imaging: An aging aircraft 


nondestructive inspection tool. 
DE93018088/GAR 413,088 PC A02/MF A01 


CONF-930722-18 
Multiport solid-state imager characterization at variable pixel 


rates. 
DE93018366/GAR PC A03/MF A01 
CONF-930722-21 


Evaluation of a scanning Hartmann device for single point 


turning applications. 
DE93019204/GAR 414,417 PC A03/MF A01 
CONF-930722-22 


Surface modification of sapphire for IR window application. 
DE93019168/GAR 415,235 PC A02/MF A01 


CONF-930722-24 


Development and characterization of a time-, position- and 
energy-resolved x-ray diagnostic for PBFA II target experi- 


ments. 
DE93019429/GAR 415,293 PC A03/MF A01 
CONF-930722-25 


Photopumped x-ray laser research on Saturn. 
DE93019430/GAR 415,237 PC A03/MF A01 


CONF-930722-27 


Applications of soft x-ray lasers. 
DE93019468/GAR 


CONF-930722-29 


Generation of intense ultrashort x-ray pul 
DE93019607/GAR “1 du2 oC A03/MF A01 


CONF-930722-30 
Applications and source development for high-repetition 


rate x-ray lasers. 
DE93019547/GAR 415,240 PC A02/MF A01 
CONF-930722-35 


Wavefront sensors for optical diagnostics in fluid mechan- 
ics: Application to heated flow, turbulence and droplet 


ev. 
415,124 PC A03/MF A01 


413,832 


415,238 PC A02/MF A01 


aporation. 
DE93040060/GAR 
CONF-930726-5 


Optimizing wind turbine control — Parameters. 
DE93018861/GAR 414,048 PC A02/MF A01 


CONF-930749-26 


op and performance of a new high accuracy combined 
small sample neutron/gamma detector 


DE93018463/GAR 
CONF-930749-28 


Seasonal variations in calorimeter baseli 
DE93018471/GAR 414, 936 PC A01/MF AO1 


CONF-930749-36 


Acoustic resonance 
DE93018543/GAR 


CONF-930749-43 
Test results of a new detector system for gamma ray iso- 


topic measurements. 
DE93018541/GAR 414,938 PC A02/MF A01 
CONF-930749-47 


Integrated safeguards and security for a highly automated 


process. 
DE93018370/GAR 415,015 PC A01/MF A01 
CONF-930749-54 


Database model for evaluating material accountability safe- 
uards effectiveness against protracted theft. 
E93019150/GAR 415,019 PC AQ2/MF A01 


CONF-930749-55 


Interactive computer-based instruction: Basic material con- 
trol and accounting demonstration. 
DE93018669/GA\ 415,017 PC AO1/MF AO1 


CONF-930749-56 
Preparing the 1993--94 Safeguards Implementation Support 


Programme for IAEA. 
DE93018671/GAR 415,018 PC A01/MF AO1 
CONF-930749-58 


Calorimeter measurements of low wai 
DE93018473/GAR 414, 


CONF-230749-59 
Techniques for mg hy error in the calorimetric measure- 


ment of low wa’ items. 
DE93018472/GA 414,998 PC A01/MF A01 
CONF-930749-61 


Analysis of initial in-plant active neutron multiplicity meas- 


urements. 

DE93018475/GAR 414,937 PC A02/MF A01 
CONF-930749-62-REV.1 

Uranium hexafluoride packaging tiedown systems overview 

- — Gaseous Diffusion Plant, Piketon, Ohio. Revi- 

5E99018673/GAR 414,942 PC A02/MF A01 
CONF-930749-68 

Overview of Russian HEU transparency issues. 


414,935 PC A02/MF A01 


‘oscopy in nuclear safeguards 
415,016 PC A02/MF A01 


PC A A01/MF A01 


DE93040167/GAR 
CONF-930749-72 


LANMAS alpha configured for Sandia National Laboratories 
and Paducah Gaseous Diffusion Plant. 
DE93019976/GAR 415,020 PC A02/MF A01 


CONF-930778-6 


RELAP5/MOD3 AP600 problems. 
DE93018989/GAR 414,967 PC A02/MF A01 


CONF-930788-2 
E imental st 
£93018354/GA 
CONF-930788-5 
oS adaptive remeshing scheme for calculating fluid in- 


5£93019577/GAR 415,122 PC A02/MF A01 
CONF-930801-8 
Crossover from BCS to Bose superconductivity: A function- 


al integral approach. 
DE93019503/GAR 415,334 PC A01/MF A01 
CONF-930801-11 


Dimensional crossover in the torque in a layered supercon- 


ductor. 

DE93019544/GAR 415,336 PC A01/MF A01 
CONF-930802-6 

Direct synthesis of organic and organometallic-containing 


MICA-type aluminosilicates. 
DE93019001/GAR 413,447 PC A02/MF A01 


CONF-930802-7 


lon exchange pr 
DE93019517/GA\ 


CONF-930802-8 
NMR imaging of anomalous solvent transport in macromo- 


lecular materials. 
DE93019518/GAR 413,460 PC A02/MF A01 
CONF-930802-9 


Fuel processing requirements and techniques for fuel cell 


propulsion power. 
DE93019516/GAR 414,049 PC A02/MF A01 
CONF-930802-10 


Process to recover plastics from obsolete automobiles by 
using solvents at ambient pressure. 
DE93019513/GAR 414,223 PC A02/MF A01 


CONF-930802-12 


Industrial hy of selected heavy metal 
DE93019558/GAR 414, oe “PC A03/MF A01 


CONF-930803-15 
Structural failure analysis of reactor vessels due to molten 


core debris. 

DE93019002/GAR PC A02/MF A01 
CONF-930803- 16 

Benchmark study of 2D and 3D finite element calculations 

simulating dynamic pulse buckling tests of cylindrical shells 


under axial impact. 
DE93018859/GAR 414,359 PC A02/MF A01 
CONF-930803-17 


‘odynamic effect in a tank containi 
DE93018991/GAR 41 


CONF-930803-18 


Analyses of fluid-structure interaction and structural re- 
sponse of reactor vessels to a postulated accident. 
DE93018992/GAR 414,969 PC A02/MF A01 


CONF-930803-19 


Seismic response of a base-isolated building with high 
damping, low shear modulus elastomeric bearings. 
DE93019022/GAR 414,972 PC A02/MF A01 


CONF-930803-24 
Seismic response of base-isolated buildings using a viscoe- 


lastic model. 

DE93019541/GAR 413,400 PC A02/MF A01 
CONF-930803-25 

Analytical model for studying effects of gas release from a 


failed fuel pin of a liquid-metal reactor. 
DE93019542/GAR 415,001 PC A02/MF AO1 


CONF-930803-26 
SWAAM-LT: The long-term, sodium/water reaction analysis 


method computer code 
DE93019571/GAR 414,979 PC A02/MF A01 
CONF-930803-27 


Scram reliability under seismic conditions at the Experimen- 


tal Breeder Reactor II. 
DE93019570/GAR 414,978 PC A02/MF A01 
CONF-930803-28 


Pressurization of a compartment due to the rupture of cool- 


ant piping. 

DE93019543/GAR 414,977 PC A02/MF A01 
CONF-930803-29 

Dynamic structural response of reactor-core subassemblies 

(hexcans) due to accident overpressurization. 

DE93019573/GAR 415,002 PC A03/MF A01 
CONF-930804-15 

Adsorption analysis of ammonia in an aqueous sol 

DE93019512/GAR 414,038 PC Ag2/MF A01 
CONF-930804-16 

Tropospheric eng natural hydrocarbons, aldehydes, 

and peroxy radicals: connections to sulfuric acid pro- 

duction and climate effects. 


415,006 PC A02/MF A01 


of a shock accelerated thin gas layer. 
415,119 PC AQ2/MF A01 


of 7 premium coal samples. 
413,984 PC A02/MF A01 


414,971 


two liquids. 
PC A02/MF A01 


CONF-930882-1 


DE93019525/GAR 
CONF-930804-17 


Estimating market penetration of steam, hot water and 
chilled water in commercial sector using a new econometric 


model. 

DE93019572/GAR 414,039 PC A02/MF A01 
CONF-930809-4 

Reusability of CaF2:Mn TLDS photon irradiations at high 

absorbed-dose levels. 

DE93040049/GAR 414,939 PC AOQ2/MF A01 
CONF-930823-1 


Two-jet differential cross-section at CDF. 
DE93019905/GAR 415,484 PC A03/MF A01 


CONF-930823-3 
= of events with the highest total transverse energy in 


BeS301 9904/GAR 415,483 PC A03/MF A01 
CONF-930823-4 


Cross section for the production of b(bar b) pairs in p(bar p) 
collisions at (radical)js = 1.8 TeV. 
DE93019900/GAR 415,482 PC A03/MF A01 


CONF-930824-1 


Filter and window behavior for the Advanced Photon 
Source beamline front end. 
DE93019749/GAR 


CONF-930824-2 


Intensity interferometry at the X13A undulator beamline. 
DE93040272/GAR 415,499 PC A03/MF A01 


CONF-930825-3 


Atom probe field ion microscopy characterizations of VVER 
steels. 
DE93017864/GAR 


CONF-930826-1 


ae men er of ferrocyanides and oxyanions in waste 
by Fourier transform infrared reflection methods. 
bee 316/GAR 414,955 PC A03/MF A01 


CONF-930830-28 
Parametric study of heat transfer within a planar thermosy- 


phon. 

DE93019546/GAR 415,470 PC A03/MF A01 
CONF-930831-3 

—- transfer between thulium and praseodymium ions in 

solid: 


DE93040093/GAR 413,454 PC A03/MF A01 
CONF-930840-1 
degree of freedom fine motion positioning stage based 


on magnetic levitation. 
DE93017651/GAR 413,879 PC A03/MF A01 
CONF-930852-1 
Multicomponent lineshape of the anharmonic A(sub 1)(TO) 


phonon in PbTiO(sub 3) 
DE93018995/GAR 415,327 PC A02/MF A01 


CONF-930852-2 


Electromechanical properties of tetragonal BaTiO(sub 3) 
and PbTiO(sub 3) single crystals. 
DE93019008/GAR 413,459 PC A0Q2/MF A01 


CONF-930854-1 


Thermal wave image processing for characterization of sub- 
surtace of flaws in materials. 
DE93019024/GAR 414,463 PC A03/MF A01 


CONF-930854-2 
Breakdown model for the bipolar transistor to be used with 


circuit simulators. 
DE93019422/GAR 413,882 PC A03/MF A01 
CONF-930855-1 


Performance of the high brightness linac for the Advanced 
Free Electron Laser Initiative at Los Alamos. 
DE93040141/GAR 415,495 PC A03/MF A01 


CONF-930855-2 
Measurement and correction of magnetic fields in pulsed 


slotted-tube micri 
DE93040100/GAR 415,488 PC A02/MF A01 
CONF-930865-6 


Non-fermi-liquid and multichannel Kondo phenomena in 
Y(1-x)U(x)Pd3 and related alloys. 
DE93040135/GAR 415,338 PC A03/MF A01 


CONF-930873-24 


Mediated electrochemical oxidation of mixed wastes. 
DE93019145/GAR 414,182 PC A02/MF A01 


CONF-930873-25 
Critical operating parameters for microwave solidification of 


hydroxide 
414,217 PC A02/MF A01 


414,103 PC A02/MF A01 


415,475 PC A03/MF A01 


415,008 PC A03/MF A01 


DE93018800/GAR 
CONF-930873-27 


Unsteady-state VOC transport in vented waste drums. 
DE93018941/GAR 414,218 PC A03/MF A01 


CONF-93088 1-4 
Radiosity algorithms using higher order finite element meth- 
ods. 
DE93018098/GAR 413,675 PC A02/MF A01 
CONF-930882-1 
Liquefied Gaseous Fuels Spill Test Facility: Overview of 
lities. 


STF capabi 
DE93019841/GAR 414,229 PC A02/MF A01 
OR-7 


March 1, 1994 
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CONF-930896-3 
Use of outdoor containments at Westinghouse Hanford 


19491/GAR 414,184 PC AQ2/MF AO1 
CONF-930896-5 


Glovebox withdrawals to hermetically sealed canisters. 
0DE93019277/GAR 414,952 PC A02/MF A01 


CONF-930904-10 
investigation of the deswelling characteristics of Illinois No. 
6 coal by nuclear magnetic resonance imaging (NMRI) and 
NMR techniques. 
DE93019763/GAR 413,986 PC A01/MF A01 
CONF-930907-10 
Criticality safety evaluation of the fuel cycle facility electror- 


0E93040233/GAR 414,982 PC A03/M® A01 
CONF-9309 13-19 
Safety aspects of Particle Bed Reactor plutonium burner 


system. 
DE93018821/GAR 414,950 PC A01/MF A01 
CONF-9309 13-22 


Transmutation of selected fission products in a fast reactor. 
DE93019123/GAR 414,951 PC A03/MF A01 


CONF-9309 13-26 
Proliferation resistance of the fuel cycle for the integral 


Fast Reactor 
DE93019765/GAR 415,005 PC A02/MF A01 
CONF-9309 13-27 


Status of IFR fuel 
0E93019751/GAR 


CONF-930913-29 
Advanced chemical separations in support of the clean 


option 
Be93019760)GAR 414,190 PC AO1/MF A01 
CONF-9309 13-31 

New high-level waste management technology for IFR pyr- 

pce be 

0DE93019769/GAR 414,953 PC A0Q2/MF A01 
CONF-930937-2 

isotope separation experience at the Savannah 


0e99019632/GAR 414,929 PC AQ1/MF A01 
CONF-930978-1 

Group-invariant solutions of hydrodynamics and radiation 

hydrodynamics. 

DE93018373/GAR 415,120 PC A02/MF A01 
CONF-930997-4 


Saeiaeeniee 2 asestens Sabeates > cinactans eee 


tallics: A synthesis of atomistic and continuum 
DE93019166/GAR 414,543 PC A02/MF A01 
CONF-93 1079-2 


integrated a interaction code: Assessment of 


stand-alone version 6. 
DE93019436/GAR 414,975 PC A0Q1/MF A01 
CONF-931103-1 


Effects of processing history on the creep strength of Nb- 


12r. 

DE93015905/GAR 414,931 PC A02/MF A01 
CONF-931107-1 

Fabrication of area Si cylindric 

Dessole1ae/Gan 
CONF-931107-3 


Effect of EMP fields on cell membrane potentials. 
DE93015819/GAR 414,630 PC A01/MF A01 


CONF-931108-1 


ee ea npemae © ene ree ans mana 
strength of different waste forms in a bedded salt reposi- 


tory 
DE93013757/GAR 413,507 PC A01/MF A01 
CONF-931115-3 


Parallel hashed oct-tr 
DE93012654/GAR 


CONF-931115-5 


demonstration. 
415,004 PC AQ2/MF A01 


ns 404 oC A08 A03/MF A01 


algorithm. 
413,669 PC A03/MF A01 


Message in PUMA 
0DE93012841/GAR 


CONF-931115-7 
Visualization environment for supercomputing-based appli- 
mechanics. 


e90015024/GAR 413,671 PC A03/MF A01 
CONF-931115-8 

Two-dimensional particie-in-cell simulation on transputer 

arrays. 

0DE93017977/GAR 415,290 PC A03/MF A01 
CONF-931115-9 


Volume r 
DE93018000/ 


CONF-931115-10 
ae presentation-level services for scientific distribut- 
tions. 


ed applica 
DE93018091/GAR 413,674 PC A02/MF A01 
CONF-931115-11 


Fast data parallel rendering. 
DessosO1ST/GAR 413,678 PC A03/MF A01 
CONF-931121-1 


Numerical ing of the effect of surface topology on the 
caisaned past adites tating cuss - 


413,670 PC A03/MF A01 


of 3D scalar and vector fields at LLNL. 
413,673 PC A03/MF A01 


OR-8 VOL. 94, No. 5 


DE93010730/GAR 415,402 PC A03/MF A01 
CONF-931121-7 


Smooth particle hydrodynamics: The SPHINX and SPHC 
codes. 


DE93014358/GAR 415,084 PC A02/MF A01 
CONF-931121-10 
releases of toxic materials at 


Project. 
414,099 PC A03/MF A01 
CONF-931121-11 
‘Pen’ 
DE93017194/GAR 
CONF-931121-13 
Simulation of dynamic material response with the PAGOSA 


code. 

DE93018285/GAR 415,371 PC A01/MF A01 
CONF-931121-15 

Operating experience of natural circulation core cooling in 


water reactors 
DE93018997/GAR 414,970 PC A03/MF A01 
CONF-931121-16 


Penetration of concrete targets. 
DE93019076/GAR 


CONF-931121-20 


415,085 PC A03/MF A01 


415,088 PC A02/MF A01 


‘eview. 
93040059/GAR 413,835 PC A03/MF A01 
CONF-931148-2 


Coordination of eet activities among 


sites that are eon 
DE93019201/ a4 759 PC A02/MF A01 


CONF-931 160-1 


Flowtran assessment for 
DE93013691/GAR 


CONF-931 160-3 


predicting flow instability. 
414,964 PC A02/MF A01 


One-dimensional TRAC calculations of a pump-trip scram 
for the PIUS 600 advanced reactor 
DE93014424/GAR 414, “PC A03/MF A01 


CONF-931 160-5 
Improved approximations applied to the Sisub N) even- 


parity equation 
DE93016467/GAR 415,407 PC A02/MF A01 
CONF-93 1160-6 


Asymptotic derivation of the modified time-dependent 
SP(sub 2) equations and numerical calculations. 
DE93016466/GAR 415,406 PC A02/MF A01 
CONF-93 1160-7 
ition of S(sub N) and Monte Carlo codes to the 
assemblies. 


Applica’ 
SHEBA critical 
DE93016560/GAR 414,997 PC A02/MF A01 


CONF-931 160-8 
Analysis of releases due to drilling at the potential Yucca 


Mountain repository. 

DE93017656/GAR 414,172 PC AO1/MF A01 
CONF-931 160-10 

RADionuclide Transport, Removal, and Dose (RADTRAD) 


code. 

DE93017658/GAR 414,173 PC A02/MF A01 
CONF-931160-13 

ATW neutronics: A comparison of one-, two-, and three-di- 

mensional 


calculations. 
DE93018346/GAR 414,949 PC A02/MF A01 


CONF-931 196-1 


DE93018545/ 
CONF-8903283-SUMM 


Transuranic waste technology 4 International 
T . Appendices: 


echnology Exchange Program. Volume 
Final trip report, October 17--20, 1989. 

DE93016513/GAR 414,946 PC A24/MF A04 
CONF-8905 192-4-APP.A 


Genome sequencing by direct 


Besodtre13/GaR 
CONF-8910364-VOL.2 

Transuranic waste technology development i 

Technology Exchange Program. Volume 2, Appendices: 

Final trip report, October 17--20, 1989. 

DE93016513/GAR 414,946 PC A24/MF A04 
CONF-9106190 

Proceedings of the 1991 Socioeconomic Energy Research 

is Conference. 


and Analysis 

DE93019183/GAR 414,065 PC A16/MF A03 
CONF-9107 185-3 

Ash cloud aviation 

DE93018087/GAR 
CONF-9110344-12 


WIPP PC based data collection 
e from the Eberline 
93017902/GAR 


CONF-9201157-SUMM 
Te © Se wating anata Ge. Oo pe of 


0£93516671/GAR 414,097 PC A03/MF A01 
CONF-9205368 
Rural electrification in 


a Synthosis report om ine SEV/BUN workshop 
on 


the FORTE sateilit 
413,245 PC A01/MF A01 


imaging x-ray color hologra- 
414,631 PC A01/MF A01 


413,259 PC A03/MF A01 


‘am for real time data 
414,175 PC A03/MF A01 


DE94702162/GAR 
CONF-9206 164-4 
Ensuring cost effectiveness in the TAP process 
DE93017929/GAR 413,045 PC A02/MF A01 
CONF-9206 164-5 
Westinghouse Waste Isolation Division Management and 


Supervisor yore Program. 
DE93017928/GA\ 414,948 PC A02/MF A01 


CONF-9207 122-3 


— CAM filter particle collection pattern study results. 
93017924/GAR 414,178 PC A01/MF A01 


CONF-9207215-1 
K-shell emission from 140 femtosecond laser-produced 
created from porous aluminum oy 
DE93018085/GAR 415,291 A02/MF A01 
CONF-9209267-5 
Neutron and PIMC determination of the longitudinal mo- 
mentum distribution of HCP, BCC and normal liquid (sup 


4)He. 
DE93019009/GAR 415,328 PC A02/MF A01 


CONF-9210188-SUMM 
Report from the international Mouse Genome Conference, 


(6th). 
0DE93040615/GAR 414,633 PC A01/MF A01 


CONF-9210389 
Energistyring/energimanagement. Begraensning af energi- 
fe tt og reduktion af CO(sub 2)-udledningen. (Energy 
control/energy management. Limitation of energy consump- 
tion and reduction of CO(sub 2) 
DE93516661/GAR PC A07/MF A02 
CONF-9301107-1 


Parametric variations of ion transport in TFT! 
DE93012653/GAR 415,288 Pe A03/MF A01 


CONF-9301109-4 
—— overview. 
93018719/GAR 
CONF-9301123-1 
Overview of physical oceanographic measurements taken 
during the Mt. Mitchell Cruise to the ROPME Sea Area. 
DE93018460/GAR 414,269 PC A04/MF A01 
CONF-9301125-1 
Efficient pr 
DE93018359/GAR 
CONF-9301 125-2 
Stress pulse 
DE93019064/GAR 
CONF-9302137-1 
See & t+ -)J Ising spin glasses via multicanonical en- 


E930 18269/GAR 415,325 PC A01/MF A01 


CONF-9302140-SUMM 


Preparation for the Nuclear Non-Proliferation Treaiy Exten- 
sion Conference in 1995. Workshop summary. 
DE93018068/GAR 414,773 PC A03/MF A01 


CONF-9303 105-2 
Statement of David E. Baldwin, Associate Director for 
Energy, Lawrence Livermore National Laboratory and John 
C. Crawtord, Vice President, Sandia National Laboratories, 


413,926 PC A03/MF A01 


emission). 
414,071 


415,423 PC A03/MF A01 


‘Opulsion engines based on laser ablation. 
413,543 PC A03/MF A01 


415,121 PC A02/MF A01 


United States Senate, W: 
DE93017991/GAR 


CONF-9303 126-8 


‘odynamic Ins' 
93018634/GAR 


CONF-9303 158-2 
Detection of undeclared plutonium production (reactor oper- 


ations/fuel reproc 
414,775 PC A03/MF A01 


, OC, March 22, 1993. 
413,981 PC A02/MF A01 


for ICF. 
414,924 PC A02/MF A01 


DE93018873/GAR 
CONF-9303172-3 


Jet shapes in hadron and electron 
DE93019386/GAR 


CONF-9303206-1 
X-ray analysis of alpha mercuric iodide crystal structure and 


aa. 
93017620/GAR 414,536 PC A02/MF A01 


CONF-9303209-1 


Using value ineering to facilitate PWAs. 
DE93018640/GAR 414,216 PC A03/MF A01 


CONF-9304 112-22 
Experiments on nonlinear absorption of ECH waves in MTX 
and a comparison with 3 
DE93019158/GAR 415,292 PC A03/MF A01 
CONF-9304 112-23 
Lower hybrid counter current drive for edge current density 


in Dill-D. 
414,925 PC A02/MF A01 


colliders. 
415,464 PC A03/MF AO1 


modification 
DE93019157/GAR 
CONF-9304 125-2 


Uncertainty versus Int q 

DE93018105/GAR PC A03/MF A01 

CONF-9304 134-2 
VE/CAD ism. 
DE93019144/GAR 


414,611 


414,373 PC AQ2/MF A01 
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CONF-9304 168-2 
Failure of hierarchically structured materials: Statics and dy- 
namics. 
DE93018563/GAR 414,817 PC A03/MF A01 
CONF-9304 185-1 


Basic physical and chemical information needed for devel- 
opment of Monte Carlo codes. 


DE93018571/GAR 415,417 PC A02/MF A0O1 
CONF-9304 185-2 

Direct ionization of DNA in solution. 

DE93019171/GAR 414,632 PC A03/MF A01 


CONF-9304 189-3 
Dual-band infrared thermography for quantitative nonde- 


structive evaluation. 
DE93019151/GAR 413,090 PC A03/MF A01 
CONF-9304 197-1 


Preparation and properties of sol-gel derived PZT thin films 
for decoupling capacitor applications. 


DE93018853/GAR 413.871 PC A03/MF A01 
CONF-9304200-1 

Global combine on mesh architectures with wormhole rout- 

' q 

0#93018792/GAR 413,676 PC A02/MF A01 
CONF-9305 134-2 

Superconducting property measurements in tape try. 

DE93018943/GAR 415,326 PC A02/MF A01 


CONF-9305 135-6 
Investigation of austenitic alloys for advanced heat recov- 


ery and hot gas cleanup systems. 

DE93017863/GAR 413,945 PC A03/MF A01 
CONF-9305 135-9 

Low-aluminum-content iron-aluminum alloys. 

DE93017862/GAR 414,522 PC A03/MF A01 
CONF-9305 136-5 


Recirculating induction accelerators for heavy ion f 
DE93019146/GAR 415,440 PC A02/MF A01 


CONF-9305 136-6 


Low emittance 0.8A K(sup + ) ion source for the LBL In- 
duction Linac System Experiment (ILSE). 


DE93019237/GAR 415,450 PC A03/MF A01 
CONF-9305 136-7 

Tranverse beam combiner for ILSE. 

DE93019239/GAR 415,452 PC A03/MF A01 
CONF-9305 136-8 

Induction accelerator development for heavy ion fusion. 

DE93019228/GAR 415,445 A03/MF A01 
pape cst 

current injector for heavy ion fusion. 


pesso1s241/ AR 415,453 PC A03/MF A01 
CONF-9305 136-10 


Longitudinal instability in heavy-ion-fusion induction linacs. 
DE93019242/GAR 415,454 PC A02/MF A01 


CONF-9305 136-11 
ILSE Experimental Program. 


DE93019247/GAR 415,456 PC A03/MF A01 
CONF-9305 136-14 

Heavy ion fusion injector experiments. 

DE93019188/GAR 415,442 PC A03/MF A01 
CONF-9305 159-4 

Characterization and possible repair of defects in Soft X-ray 

Projection Lithography masks. 

DE93019147/GAR 413,881 PC A02/MF A01 
CONF-9305 159-6 


Computational analysis of debris formation in SXPL iaser- 


plasma sources. 
DE93019431/GAR 415,466 PC A01/MF A01 
CONF-9305 177-12 


Preliminary report on the BNL spallation neutron source 


design study. 

DE93019045/GAR PC A01/MF A01 
CONF-9305 184-2 

Remediation of heavy-metal-contaminated soil using che- 


lant extraction: Feasibility studies. 
DE93019534/GAR 414,225 PC A03/MF A01 
CONF-9305254-1 


Encounters of H and D atoms with O2 in water: Relative 


diffusion and reaction rates. 
DE93018587/GAR 413,456 PC A03/MF A01 


CONF-9305269-1 


Structure-property relationships in radical-cation (electron- 
donor molecule) and anion-based (including fullerides) or- 
ganic superconductors and their use in the design of new 


415,434 


materials. 

DE93018617/GAR 413,457 PC A03/MF A01 
CONF-9306 100-5 

Thermal behavior of natural zeolites. 

DE93040091/GAR 414,538 PC A03/MF A01 
CONF-9306 100-6 


Distribution and chemistry of fracture-lining zeolites at 
Yucca Mountain, Nevada. 


DE93040090/GAR 414,814 PC A03/MF A01 
CONF-9306 125-3 

Angular distributions of high-order ATI. 

DE93019125/GAR 415,439 PC A01/MF A01 
CONF-9306 176-3 


Simulating supersymmetry with ISAJET 7.0/ISASUSY 1.0. 


0E93018266/GAR 415,410 PC A02/MF A01 
CONF-9306178 

United States of America, Department of Energy Environ- 

mental Restoration and Waste Management Advisory Com- 

mittee Pubiic Meeting. 

DE93019141/GAR 414,219 PC A13/MF A03 
CONF-9306210-1 

bs pe of ay breeze tunnel to determine mass extinc- 

DE99017672/GAR 415,078 PC A03/MF A01 
CONF-9306211-1 

Role for on-site chemical analysis to support CWC inspec- 

DE93018099/GAR 414,751 PC A03/MF A01 
CONF-9306214-2 

ane of temporary and future greenhouse gas reduc- 

ns. 

DE93018876/GAR 414,101 PC A03/MF A01 

CONF-9306221-1 


FNAL polarized beams and spin dependence at RHIC. 


DE93019537/GAR 415,469 PC AO1/MF A01 
CONF-9306226-1 

Pri ~ energy efficiency in developing countries: The 

role of 

DE93018879/GAR 414,060 PC A02/MF A01 
CONF-9307 103-2 


United States Department of Energy (DOE) Computerized 


Accident/Incident Ri System (CAIRS). 

DE93018942/GAR 414,677 PC A02/MF A01 
CONF-9307114-1 

Neutrino mass, a status report. 

DE93018467/GAR 415,414 PC A03/MF A01 
CONF-9307115-1 


oe pickup and redistribution in alpha-annealed Zirca- 


5£93018050/GAR 415,009 PC A03/MF A01 
CONF-9307117-1-REV.2 
ee restoration and decontamination & decom- 


missioning safety documentation. Revision 2 
DE93018185/GAR 414,179 PC A03/MF A01 
CONF-9307118-1 


Investigation of cracking and erratic behavior of the urani- 


um-titanium alloy. 
DE93018591/GAR 414,542 PC A03/MF A01 
CONF-9307 118-2 


Microscopic evaluation of low-temperature embrittlement in 
T 308 stainless steel welds. 


93040266/GAR 414,523 PC A03/MF A01 
CONF-9307 124-1 
Binding of i nanocavity surfaces in silicon. 
DE93019073/ 415,330 PC A02/MF A01 
CONF-9307 135-1 
pol coatings obtained by physical processes: 
— spraying, melting. 
BeS4 700001 VGA 414,455 PC A02/MF A01 


CONF-9308 122-2 
So spray preparation, particulate characteristics, and sinter- 


of alumina — 
93018577/GAR 414,438 PC A01/MF A01 
CONF-9308 122-3 
Facilities for in situ ion beam studies in transmission elec- 
tron microscopes. 
DE93019567/GAR 415,472 PC A01/MF A01 
CONF-9308 137-1 
Life-cycle CO(sub 2) emissions for air-blown gasification 


combined-cycle using selexol 

DE93018623/GAR 414,100 PC A03/MF A01 
CONF-9308 137-2 

Next Jw Purex modeling by way of parallel process- 

— high lormance computers. 

93018553/GAR 415,000 PC A03/MF A01 

CONF-9308 138-1 

Rational design c based on experimen- 

tal and analytical inalysis. 

DE93018537/GAR 414,372 PC A03/MF A01 
CONF-9308 141-1 

Advanced in Macrostatistical Hydrodynamics. 

DE93018479/GAR 415,415 PC A03/MF A01 
CONF-9308 143-4 

Analysis of a diesel-electric hybrid urban bus system. 

DE93019514/GAR 415,847 PC A02/MF A01 
CONF-9308 148-3 


Critical evaluation of total half-lives of selected ground 
state radionuclides. 


DE93019846/GAR 415,481 PC A03/MF A01 
CONF-9308 148-6 

Helium isotopic abundance variation in natur 

DE93019050/GAR 414,812 PC A02/MF A01 
CONF-9308157-ABSTS 

CIEE 1993 annual conference: Program. 

DE93019135/GAR 414,064 PC A05S/MF A01 
ap en 


al Fast Reactor: A future source of nuclear 
e00019761/GAR 414,980 PC A01/ A01 


CONF-9309139-7 
APS: Lighting up the future. 


CTN-93-60739 
0DE93019840/GAR 415,480 PC A03/MF A01 
CONF-9309 139-8 
Continuous flow from sample collection to data acceptabil- 
ity determination using an automated system. 
DE93018558/GAR 414,215 PC A03/MF A01 
CONF-9309142-1 


Neutron-scattering studies of Yb-bearing silicate glasses. 
DE93019768/GAR 414,441 PC ado/Me A01 
CONF-9309 142-2 


f-state luminescence of lanthanide and actinide ions in so- 


DE93019756/GAR 413,453 PC A0Q3/MF A01 
CONF-9309 199-2 

Teleoperation with virtual force feedback. 

DE93019406/GAR 413,769 PC A02/MF A01 
CONF-9309201-1 


Motorola MC68040 high-speed design using Altera 
EPM5000 Erasable programmable logic devices. 
DE93017635/GAR 413,816 PC A01/MF A01 


CONF-9310102-5 
ae of ae earthquake response spectra 


for eastern US 
De93019398/GAR 414,813 PC A03/MF A01 
CONF-9310102-10 


Continuum soil modeling in the static analysis of buried 


structures. 
DE93040406/GAR 414,200 PC A03/MF A01 
CONF-9310102-11 


Establishing in situ conditions of Hanford waste tanks sub- 
jected to the aging effects of thermal degradation and 
creep of concrete. 


DE93040407/GAR 414,957 PC A03/MF A01 

CONF-9310131-2 
~ of very high bandwidth with ATM switches and 

DE93019432/GAR 413,559 PC A02/MF A01 
CONF-9310142-1 

-— syed for assessing high intensity RF effects in air- 

craft. 

DE93018097/GAR 413,089 PC A02/MF A01 
CONF-9310147-1 


High accuracy die mechanical stress measurement with the 


ATCO4 ns) Test Chip. 
DE93019435/GAR 413,883 PC A01/MF A01 


CONF-9310149-1 
Invigilation plans for monitoring the quality and reliability of 


DE93019733/GAR ' 414,403 PC A03/MF A01 
CONF-9310154-1 


the INN model to the MaxClique problem. 
DE9: 137/GAR 414,604 PPC A03/MF A01 


CONTAMINANT HAZARD REVIEWS-23 
Cyanide Hazards to Fish, Wildlife, and Invertebrates: A Syn- 


optic Review. 
PB94-120144/GAR 414,906 PC A04/MF A01 
CONTAMINANT HAZARD REVIEWS-25 


Diflubenzuron Hazards to Fish, Wildlife, and Invertebrates: 


A Synoptic Review. 

PB94-120136/GAR 414,169 PC A03/MF A01 
CPSU/UA-48 

Case Study of Research, 4 and ea Pro- 


grams Associated with the ag py ee gi- 
tea’) at National Erement, Aa 
94-117355/GAR 414,904 PC At A04/MF A01 
CRL-233 
Portable Multipath Measurement System. 
N94-13843/5/GAR 413,564 PC A0S 
CS-9302 
Orientation ition in Cortical Filters. 
PB94-125366/GAR 413,374 PC A03/MF A01 
CS-9303 
Interacting Cortical Filters for Object Ri ition. 
PB94-125374/GAR 413,375 PC A03/MF A01 
CSA-DSM-CR-91-027 


Development of a Tactile and Vision Integrated System, 
Identification 


and Object Techniques for Spdm Applications. 
N94-13842/7/GAR 414,411 PC A03 
CTN-93-60735 


Flow-Field interference Produced by an Asymmetrical Sup- 


= Strut. 
94-14031/6/GAR 413,067 PC A03/MF A01 
CTN-93-60736 

Envelope and instantaneous Frequency Estimation of Nar- 


rowband Modulated Signals. 
N94-14033/2/GAR 413,571 PC A04/MF A01 


CTN-93-60737 


History of the Defence Research Establishment, Ottawa. 
N94-14060/5/GAR 414,755 PC A08/MF A02 


pp oe 


esting Various Time-Frequency Distribution Techniques. 
Now 14062/1/GAR 413,808 PC A04/MF AO1 


CTN-93-60739 
Multiple-S 
N94-14063/9/GAR 


Differential Detection of DPSK with Fre- 
413,574 PC A03/MF A01 


OR-9 


March 1, 1994 
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CTN-93-60744 
Advanced Communications ESM System (ACES) Testbed: 


Integration Study 
N94-13939/1/GAR 413,633 PC A04 
CTN-93-60747 


MHD Mode Equations in Toroidal Plasmas. 
N94-13877/3/GAR 415,315 PC A03/MF A01 


CTN-93-60748 


Review of Test Methods for Material F' 
N94-13942/5/GAR 


CTN-93-60749 


Review of Robust Detection. 
N94-13829/4/GAR 


CTN-93-60750 


414,517 PC AOS 


413,774 PC A03 


Aeromagnetic Work in the Lincoln Sea: 199 
N94-13830/2/GAR 


CTN-93-60751 
Acousto-Optical Post-Processor Time-Iintegrating Correlator 


Updates. 
N94-13831/0/GAR 413,562 PC A03 
CTN-93-60752 


Ewtest Excision Testbed: System Evaluation. 
N94-1 /4/GAR 413,775 PC A03 


CTN-93-60753 
osP | ocessing fentood Environments for the Adaptive 


_Mea0s 14086/2/GR 413,575 PC A03 


ey ae Software Development Utilities: User's 
Manual 


N94-14051/4/GAR 413,695 PC A03 
CTN-93-60755 


VMEC30 Sun Device Drivers: User's Manual. 
N94-14052/2/GAR 413,696 


CTN-93-60756 


1 Survey. 
414,818 PC A03 


PC A03 


VMEC30 Programming Library: Reference Manual. 
N94-13858/3/GAR 413,686 


CTN-93-60757 


VMEC30 Software Development: Tutorial Manual. 
N94-13944/1/GAR 413,689 


CTN-93-60759 


Meteor Forward Scatter Studies. 
N94-13801/3/GAR 


CTN-93-60760 
Sca' of Refiectomet 
No4-13800/1/GAR 
CTN-93-60761 
Measurements of Wing and Fin Buffeting on the Standard 


Dynamics . 

N94-13859/1/GAR 413,095 PC A0S/MF A01 
CTN-93-60762 

Qualitative | tion of a Generic Fighter Model in 

Rasio Controlled Ghding Fi ; 

N94-13898/9/GAR 413,081 PC A03/MF A01 
CTN-93-60763 

Modelisation de la Distribution de Temperature dans UN 

Rouleau de Cuivre la Conception d'UN Systeme de 

Rouleaux Refroidis a la Coulee en Bande Verticale 

(Modelling of the Temperature Distribution in a Copper Roll 

eS Coen ee ia Vee 

ip ; 

N94-13866/6/G. 414,468 PC A03/MF A01 
CTN-93-60764 

Experimental investigation into the Resistance and 

after-impact Strength of T: /3900-2. 

N94-13945/8/GAR 413,100 PC A0S/MF AO1 
CTN-93-60765 

Finite Element Calculation of Stress-intensity Factors for 

in den 


Thru-Thickness Cracks Specimens. 
N94-14035/7/GAR 415,379 PC A03/MF A01 
CTN-93-60766 


San aar penmenee Lneeane Sine 0 Reteet heer 
tion Model: Performance Comparison for Radar Low-Angle 


Tri 
No4-19832/8/GAR 413,807 PC A0Q3/MF A01 
CTN-93-60767 


OCIEM: The First Fifty Years, 1939-1989. 
N94-14141/3/GAR 


CTN-93-60769 


Torsion Problem of Elastostatics: An 
ry Element Method and Relation with 
N94-13833/6/GAR 


CTN-93-60770 


I Physical Performance 
N34-13823/7/GAR " 
CTN-93-60773 


Flammability of Clothing, Volume 2. 
N94-13819/5/GAR 


CTN-93-60774 


PC A04 
PC A07 
413,560 PC A03 


er Signals from Ri Surfaces. 
415,306 A03/MF A01 


‘414,716 PC A06 


of Bounda- 


it 


Stimulation. 
414,664 PC A03 


414,516 PC AOS 


of a Computer Vales Gotan Soeees 
Sensing 


Development 

the Active Tactile 

ronment. 

N94-13844/3/GAR 
CTN-93-60775 

Single Event 

ponents at the 


OR-10 


Capability in a Structured Envi- 
414,412 PC A03 


SEU) Testing of Semiconductor Com- 
Accelerator Laboratory. 


VOL. 94, No. 5 


N94-13834/4/GAR 413,889 PC A03 


CTN-93-60776 


implementation of 
— Mode Waveguides 
13845/0/GAR 


CTN-93-60780 


ao & Planar, 
on Lithium Niobate. 
415,248 PC A04 


Electrochemical Noise in Primary Celis. 
N94-13846/8/GAR 413,917 PC A03/MF A01 


CTN-93-60781 
Machinery Dynamics in Canadian Industries. 
N94-14147/0/GAR 414,420 PC A03/MF A01 

CTN-93-60783 
Transcript of Workshop on 
N94-13847/6/GAR 

CTN-93-60785 
Statistical Analysis of the M Rankings Problem 
Pr 

tee 4 and the Grouping Estimate 
N94- Not 13640/4/GAR 

CTN-93-60786 

Plasma Auto-Biasing during Ohmic H-Mode in the STOR-M 


Tokamak. 

N94-13849/2/GAR 415,309 PC A03/MF AO1 
CTN-93-60787 

Energy Transport Equations for Turbulent Magnetized 


N94-13850/0/GAR 415,310 PC A03/MF A01 
CTN-93-60790 


414,419 PC AQ4/MF A01 


: Kendall's 
Method Based on 


414,613 PC A03/MF A01 


Experiments on the Current Rampdown Phase in the 
STOR-M Tokamak for AC 
N94-13835/1/GAR 415,307 PC A03/MF A01 


CTN-93-60791 
Small Scale Magnetic | 
N94-13836/9/GAR 
CTN-93-60792 
Semi-Local Kinetic Analysis of the Toroidal ion Tempera- 


ture Gradient Mode. 
N94-13851/8/GAR 415,311 PC A02/MF A01 
CTN-93-60793 


Anomaious Transport Due to the lon Acoustic Instability in 


Tokamaks. 
N94-13852/6/GAR 415,312 PC AO3/MF A01 
CTN-93-60794 
Collisional Effects of Trapped Electrons on the Anomaious 
Thermal Pinches. 


Particle and 
N94-13853/4/GAR 415,313 PC A03/MF A01 
CTN-93-60795 


Dreo ELINT Browser Utility (DEBU) Reference Manual. 
N94-13837/7/GAR 413,685 PC A04/MF A01 


CTN-93-60797 
ae Se 6 hee tat Contes 


Simulation. 
N94-13839/3/GAR 414,747 PC A04/MF A01 


CTN-93-60798 
Flatdan Beamformer Enhancements and T 
N94-14360/9/GAR 413, 
CTN-93-60799 
Microstructural Response of Near gamma-TiAl+ W to Heat 


Treatment. 
N94-13840/1/GAR 414,551 PC AO1 
CTN-93-60800 
Study of Meteor Scatter Communications. 
N94-13841/9/GAR 
CTN-93-60801 


in Collisioniess Plasmas. 
415,308 PC A02/MF A01 


PC A03 


413,563 PC A03 


tp Sty ot ite Enns Sm 


and Object identification Applications. 
N94-13842/7/GAR 414,411 PC A03 
CTN-93-60802 
Portable Multipath Measurement System. 
N94-13843/5/GAR 
CTN-93-60803 
Study of Speckle Reduction when Using a CO2 Waveguide 
Laser Close to Its Threshold State. 
Noe! 14067/0/GAR 415,250 PC A03 


CTN-93-60804 


EVES: An Overview. 
N94-14088/6/GAR 


HELSCAM V2.0: Development and Application 
N94-13867/4/GAR 414,748 a0. PC A07 


erent one 
a Technology Transfer. 
N94-1 3088/2/GAR 
CTN-93-60807 


Adaptive 
N94-13869/0/ 


CTN-93-60808 
Adaptive Signal Processing Testbed: Software Design 
N94-13870/8/GAR 413,566 PC AO5S/MF A01 
aan 
Acne Ge fe ~ Testbed Signai Excision Soft- 
Nod 14037/9/GAR 413,572 PC A03 
CTN-93-60810 
Adaptive L- oy Processing Testbed Application Software: 


413,564 PC A0S 


413,698 PC A03/MF A01 


413,836 PC A03 


Processing Testbed. 
GAR 413,565 PC A03 


N94-14038/1/GAR 413,573 PC A03 


CTN-93-60811 


ASPT Software Source Code: Sun Driver Pac’ 
N94-14014/2/GAR 413, 


CTN-93-608 12 
Signal Processing Testbed: VME-Based DSP 


413,569 PC A03 


* PC A04 


Noa 14015/9/GAR 
CTN-93-60813 
Demonstration and Acceptance Test Pian for Real-Time 
ae Software on the Adaptive Signal Processing 
Non 13990/4/GAR 
CTN-93-608 14 


ASPT Software Source Code: Development System Pack- 


, VME-C30 Component. 
-14016/7/GAR 413,694 PC A0B 


CTN-93-60815 
ASPT Software Source Code: Host Development System 


Package. 
N94-14197/5/GAR 413,702 PC A06 


CTN-93-608 16 


Activities of institute for Microstructural Sciences. 
N94-14198/3/GAR 413,837 PC A05/MF A01 


CTN-93-60817 
Institut de Sciences des Microstructures: Rapport Annuel 
1991/1992 (Activities of Institute for Microstructural Sci- 
ences). 
N94-14199/1/GAR 413,838 PC A05S/MF A02 
CTN-93-608 18 


Institut de Technologie de |'information: Rapport Annuel 
1991/1992 (Activities of Institute for Information Technolo- 


Res_14060/6/GAR 413,697 PC A04/MF A01 
CTN-93-60819 
Experimental Study on the Effect of die Geometry on Swell 


and in the Parison Extrusion Stage. 
N94-14070/4/GAR 414,394 PC A03/MF A01 


CTN-93-60820 
Effect of Stabilization on the Recycling of Polyolefins in 


N94-13684/3/GAR 414,569 PC A03/MF A01 
CTN-93-60821 
Discrete Event Simulation Using Object-Oriented Program- 


ming: Application to Manuf: 
N94-14200/7/GAR 414,377 PC A03/MF A01 
CTN-93-60822 


BIRIS Server: integration of a ees Range 
Sensor into a -Based Realtime Architectur: 
N94-14201/5/GAR 415,253 PC ‘A03/ MF A01 


CTN-93-60823 
Evaluation of ZIM and Entity-Relational Models in Managing 


Databases for Decision "1 
N94-14202/3/GAR 413,703 PC A03/MF A01 


413,690 PC A02 


Prepare Par les 


i ‘ Canada: A De- 
in " 
scription by the ACAI). 
N94-13820/3/GAR 413,773 PC A11/MF A03 
CTN-93-60834 
Distributed, Visual Object System Using Aggregation Ob- 
j with a Local N . 
13860/9/GAR 413,687 PC A03/MF A01 
CTN-93-60835 
Review of Canadian Aeronautical Fati 
N94-13861/7/GAR 413, 


Potential Flow in in-Line and Staggered Tube Banks. 
N94-13862/5/GAR 415,137 PC ‘(A04/MF A01 


CTN-93-60837 


Work, 1991-1993. 
PC AO5/MF A01 


of Software for Composite Materials Analysis, 
414,474 PC A03 


Development 

Phase 1, Part 1 

N94-14105/8/GAR 
CTN-93-60838 


CMAPP User’s Manual, Part 2. 
N94-14017/5/GAR 


CTN-93-60840 


Ground Attack Profile Selector Program, Version 3.0. 
N94-14207/2/GAR 414,769 PC AOS 


CTN-93-60841 
Quartz Crystal Microbalance Si of Lithium insertion and 
Removal into Evaporated Films (M = Mo, Fe, and 


V). 
N94-14203/1/GAR 413,469 PC A03 


414,470 PC A03 


Tokamaks. 
/4/GAR 415,317 PC A03/MF A01 
CTN-93-60859 


pe Pay ony Bee at ty et tp ee 
le Cible Canadien (Mcc) et le Materiel de Soutien 





NTIS ORDER/REPORT NUMBER INDEX 


Aeroporte (Canadian Target Assembly (Cta) to Airborne 
Support Equipment (Ase) —— Test Report). 
N94-14195/9/GAR 413,547 PC A04/MF A01 


CTN-93-60860 
Bibliotheque du Type Systeme Expert pour Audition (Expert 
System Class Library for Audition). 
N94-14196/7/GAR 413,776 PC A03/MF A01 


CTN-93-60864 


Activities of Canadian Satellite Communications, inc. 

N94-15959/7/GAR 413,638 PC A03/MF A01 
CWI-BS-R9222 

Stochastic Realization of Finite-Valued Processes and 

Primes in the Positive Matrices. 

N94-13677/7/GAR 414,612 PC A02/MF A01 
CWI-BS-R9223 


Tuning of Gaussian Stochastic Control Systems. 
N94-14018/3/GAR 413,747 PC A03/MF A01 


CWI-BS-R9224 


Some Results by Fuhrmann on Hankel Operators 
N94-13999/5/GAR 413,744 PC A02/MF A01 


CWI-BS-R9225 


Relations between Schmidt Pairs Arising in Robust Control. 
N94-14000/1/GAR 413,745 PC A03/MF A01 


CWI-BS-R9226 
Schmidt Pairs of Multivariable Hankel Operators and 


Robust Control 
N94-14001/9/GAR 413,746 PC A03/MF A01 
CWIl-BS-R9227 


Geometry of External Spectral Factors and the Riccati In- 


equality. 
N94-14002/7/GAR 414,590 PC A03/MF A01 
CwIl-BS-R9228 


Differential Structure of Matrix-Valued Rational Inner Func- 


tions. 

N94-14003/5/GAR PC A03/MF A01 
CWI-BS-R9229 

Three, Four, Five, Six or the Complexity of Scheduling with 


Communication Delays. 
N94-14004/3/GAR 413,692 PC A03/MF A01 
CWI-BS-R9230 


Stochastic Bounds for a Polling System. 
N94-14361/7/GAR 414,606 PC A03/MF A01 


CWI-BS-R9231 
Stochastic Scheduling Games with Markov Decision Arrival 


Processes. 

N94-14005/0/GAR 414,605 PC A03/MF A01 
CwP-135 

Velocity Analysis by Perturbation 

AD-A272 537/2/GAR 
D615-10070 

Space hn apy Concepts and Analyses for Exploration Mis- 


sions, 
N94-15831 18/GAR 415,579 PC A07/MF A02 


paren a 


414,591 


414,810 PC A03/MF A01 


Methodology a Testing. 
N94-14153/8/GA 415,140 PC A15/MF A03 
DCN-1-2-ES-44818 
Two Color Holographic interferometry for Microgravity Ap- 


plication. 
N94-14447/4/GAR 415,350 PC A03/MF A01 
DCN-92-296-014-38 
Proceedings of the 1992 GRI Liquid Redox Sulfur Ri 
Conference. Held in Austin, Texas on October 4-6, 1992. 
PB94-119906/GAR 413,947 PC A17/MF A04 


DDV-93-0004 
Temperature of aircraft cargo flame exposure during acci- 


dents involving fuel spills. 
DE93019633/GAR 413,079 PC A13/MF A03 


DE93000159/GAR 
GC/MS determination of amines following exhaustive tri- 


fluoroacetylation. 

DE93000159/GAR 413,948 PC A14/MF AO03 
DE93000 160/GAR 
ee © as ¢ ae ae 


Thermodynamic pri 
2,7-dimethy! ithalene. 
DE93000160/GAR 413,980 PC A04/MF A01 


DE93000162/GAR 
Analytical steam injection model for layered systems. 
DES3000162/GAR 414,858 PC A06/MF A02 
DE93000163/GAR 
Computer modeling of a three-dimensional steam injection 


experiment. 

DE93000163/GAR 414,859 PC A03/MF A01 
DE93000283/GAR 

improved materials for durable rings, liners, and injector 


nozzles. 

DE93000283/GAR 413,536 PC A06/MF A02 
DE93000287/GAR 

Geotechnical/ | characterization of advanced 

coal process waste streams: Task 2. 

DE93000287/GAR 414,212 PC A23/MF A04 


DE93000294/GAR 
Development of fly ash-based slope ‘6-40 materials for 


Topical report, Task 
414,213 pe (A03/MF A01 


Fly ash utilization in McLean County, North Dakota. Topical 
report, Task 7.25. 


DE93000295/GAR 
DE93000297/GAR 
Ground movements associated with gas hydrate produc- 


tion. Final report 
414,087 PC A04/MF A01 


413,944 PC A03/MF A01 


DE93000297/GAR 
DE93010035/GAR 
Evaluation of aftermarket LPG conversion kits in light-duty 


applications. Final report. 
DE93010035/GAR 415,845 PC A0B/MF A02 
DE93010170/GAR 


Lessons learned from the Hanford Mission Planning Pro- 


‘am. 

8e93010170/GAR 414,171 PC A03/MF A01 
DE93010350/GAR 

Realistic theories of heavy electron and other strongly cor- 


related materials. 
DE93010350/GAR 415,323 PC A03/MF A01 
DE93010730/GAR 
Numerical of the effect of surface topology on the 
saturated pool ite boiling curve. 
DE93010730/GAR 415,402 PC A03/MF A01 
DE93010744/GAR 
Ocean processes: US Southeast Continental Shelf. 
DE93010744/GAR 415,059 PC A06/MF A02 
DE93011289/GAR 
Review Meeting for the Modular High-Temperature Gas- 
Cooled Reactor Corrosion, Migration, et Distribution Irradia- 
tion Experiment Fission Product Transport Program in 
France. Foreign trip report, March 26, 1992--April 5, 1992. 
DE93011289/GAR 414,963 PC A03/MF A01 
DE93011309/GAR 
Modeling of hydrologic conditions and solute movement in 
processed oil shale waste embankments under simulated 
climatic conditions. Annual report, October 1991--Septem- 


ber 1992. 
DE93011309/GAR 414,214 PC A04/MF A01 
DE93012653/GAR 
Parametric variations of ion transport in TFTR. 
DE93012653/GAR 415,288 PC A03/MF A01 
DE93012654/GAR 
Parallel hashed oct-tree N-body algorithm. 
DE93012654/GAR 413,669 PC A03/MF A01 
DE93012841/GAR 
Message pa in PUMA. 
DE93042641/G. R 
DE93013691/GAR 


413,670 PC A03/MF A01 


Flowtran assessment for predicting flow a 
DE93013691/GAR 414,964 PC /MF A01 
DE93013757/GAR 


Room closure response to — generation and mechanical 
strength of different waste forms in a bedded salt reposi- 


tory. 
DE93013757/GAR 
DE93014204/GAR 


Travel to Brazil to attend meeting on global poverty and en- 
vironmental degradation. Foreign trip report, May 29--June 


6, 1992. 
DE93014204/GAR 414,058 PC A03/MF A01 


DE93014358/GAR 
Smooth particle hydrodynamics: The SPHINX and SPHC 


DE93014358/GAR 415,084 PC A02/MF A01 
DE93014387/GAR 


Literature Review: Heat Transfer through Two-Phase Insu- 
lation Systems Consisting of Powders in a Continuous Gas 


DE93014387/GAR 414,535 PC A03/MF A01 
DE93014424/GAR 


One-dimensional TRAC calculations of a pump-trip scram 
for the PIUS 600 advanced reactor 
DE93014424/GAR 414, “PC A03/MF A01 


DE93014492/GAR 
Travel to Germany to attend First European Space Debris 
Conference. For trip report, March 27--April 10, 1993. 
DE93014492/GA\ 415,703 PC A03/MF A01 
DE93014674/GAR 
Travel to Italy and Germany to attend meeting on sulfur 
metabolism and atmospheric chemistry. Foreign trip report, 


414,098 PC A03/MF A01 


413,507 PC A01/MF A01 


il 5--28, 1992. 
DE93014674/GAR 

DE93014808/GAR 
Se ne ee oe eet 
climate change impacts modeling. Foreign trip report, 


March 8--13, 1992. 
DE93014808/GAR 413,264 PC A03/MF A01 


DE93015024/GAR 
pe ny ae oes for supercomputing-based appli- 


——- mechanics. 
De930150247 413,671 PC A03/MF A01 
DE93015029/GAR 

I tions rr > theories, topological solitons and 


stri 
DEQ: 18008/GAR 415,403 PC A03/MF A01 
DE93015819/GAR 


Effect of EMP fields on cell membrane potentials. 
DE93015819/GAR 414,630 PC A01/MF A01 


DE93015905/GAR 


Seen 6 peeaeing ati an Gop NE 
1Zr. 


DE93017620/GAR 


DE93015905/GAR 
DE93016132/GAR 

Fabrication of 

DE93016132/GAI 
DE93016338/GAR 


Cesatee © Oe teens eee 
— for cleaning the environment held its “Innovative 
Technologies for Cleaning the Environment: Air, Water and 
Soil” in Erice, Italy. Foreign report, April 20-- 10, 1992. 
DE93016338/GA! /MF A041 


414,311 PC 
DE93016414/GAR 
Travel to Japan and China to address engineering issues 


414,931 PC A02/MF A01 


Si cylindric drift 
415,404 oC M03 ‘(A03/MF A01 


Superconducting Super 
Laboratory. > report, May 24--June 2, 1991. 
Dessoresia/Ga 415,405 PC AQ2/MF A01 
DE93016466/GAR 


Asymptotic derivation of the modified P .. pcaamaes 

SP(sub 2) equations and numerical calcula! 

DE93016466/GAR 415,406 PC A02/MF A01 
DE93016467/GAR 


Improved approximations applied to the S(sub N) even- 

parity equation. 

DE93016467/GAR 415,407 PC A02/MF A01 
DE93016510/GAR 

Refining a triangulation of a planar straight-line graph to 

eliminate lar: 1+ ye 

DE93016510/GAI 413,672 PC A03/MF A01 


DE93016513/GAR 
Transuranic waste t development 
Technology Exchange Program. Volume 2, 
Final trip report, October 17--20, 1989. 
DE93016513/GAR 414,946 PC A24/MF A04 
DE93016560/GAR 


Application of S(sub N) and Monte Carlo codes to the 
SHEBA critical assemblies. 
DE93016560/GAR 414,997 PC A02/MF A01 


DE93016644/GAR 
Curecanti-Blue Mesa-Salida 115-kV transmission 
access roads rehabilitation, maintenance, and 


project. Environmental q 
DE93016644/GAR 414,312 PC A04/MF A01 
DE93017079/GAR 


Current status of environmental, health, and safety issues 
of nickel metal-| batteries for electric vehicles. 
DE93017079/GAR 415,846 PC AQS/MF A01 


DE93017117/GAR 
Research on defects and transport in amorphous-silicon- 
based semiconductors. Annual subcontract report, 20 Feb- 


ruary 1992--19 February 1993 

DE93017117/GAR 415,324 PC A03/MF A01 
DE93017194/GAR 

‘Pen’ penetration analysis code: Comparison with experi- 

ments and with CALE calculations. 

DE93017194/GAR 415,085 PC A03/MF A01 
DE93017232/GAR 

Analysis of 

an environmental restor: 

DE93017232/GAR 
DE93017254/GAR 


Travel to France for omen y cloud and radiation budget 
studies. Foreign trip report, May 8--15, 1992. 
DE93017254/GAR 413,304 PC A08/MF A02 

DE93017330/GAR 
Travel to E760 group meeting in Genova, Italy and to 
CERN in Geneva, Switzerland. Foreign trip report, March 


16--20, 1992. 
DE93017330/GAR 415,408 PC A03/MF A01 


DE93017472/GAR 


International 
Appendices: 


lines 


releases of toxic materials at 
tion project. 
414,099 PC A03/MF A01 


the Commission of Europe- 


mestng Frog Ue AR 


DE93017492/GAR 
—_ — ce of flow instability with application to a 
Beaso17492/GAR 414,932 PC A02/MF A01 


DE93017502/GAR 
Systems 


April 3, 1992. 
414,947 PC A11/MF A03 


“human factors approach to human 


interface for aided 
A03/MF A01 


machine i 

DE93017502/GAR 
DE93017557/GAR 

poe Program Plan Fuel Cells in Transportation. Execu- 

DE93017557/GAR 414,059 PC A03/MF A01 
DE93017616/GAR 

Incoloy 908 database report: On process -- structure -- 

property relationship. 

DE93017616/GAR 414,541 PC A03/MF A01 
DE93017620/GAR 

X-ray analysis of alpha mercuric iodide crystal structure and 

Be93017620/GAR 414,596 PC AQ2/MF A01 


March 1,1994 OR-11 


415,090 
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DE93017635/GAR 
Motorola MC68040 high-speed design using Altera 
EPMS5000 Erasable logic devices. 

DE93017635/GAR 413,816 PC A01/MF A01 

DE93017641/GAR 


Geometrical pattern 
0DE93017641/GAR 413,760 PC A03/MF A01 
DE93017651/GAR 


Sees of Saaeee Gre eeaten peeing ange Canes 


DEDOO TES /GAR 413,879 PC A03/MF A01 
DE93017656/GAR 
Analysis of releases due to drilling at the potential Yucca 


Mountain repository. 

DE93017656/GAR 414,172 PC A01/MF A01 
DE93017658/GAR 

RADionuclide Transport, Removal, and Dose (RADTRAD) 


code. 

DE93017658/GAR 414,173 PC AQ2/MF A01 
DE93017672/GAR 

Operation of the breeze tunnel to determine mass extinc- 


tion coefficients. 
DE93017672/GAR 415,078 PC A03/MF A01 
DE93017802/GAR 


Se 2 Se aoe eee oe 6 en ae 
in confinement systems tokamaks. Foreign trip 

report Nowerber 16: November 22 1991. 
93017802/GAR 415,289 PC A03/MF A01 


DE93017862/GAR 
Low-aluminum-content iron- 
DE93017862/GAR 

See 

oe 


eased reLGAR oms13,945 PC A03/MF A01 


DE93017864/GAR 
Atom probe field ion microscopy characterizations of VVER 


steels. 
DE93017864/GAR 415,008 PC A03/MF A01 
DE93017897/GAR 


Pretest characterization of WIPP experimental waste. 
DE93017897/GAR 414,174 PC A02/MF A01 


0DE93017902/GAR 


WIPP PC based data collection pr 
from the Eberline Alpha Air 
93017902/GAR 414,175 


DE93017907/GAR 


WIPP tr 
DE93017907/GAR 


DE93017913/GAR 
Genome sequencing by direct imaging x-ray color hologra- 

Pry, Appendix A. 
93017913/GAR 414,631 PC A01/MF A01 

DE93017916/GAR 


WIPP waste cacegtance criteria and transportation system. 
DE93017916/GA\ 414,176 PC A03/MF A01 


DE93017917/GAR 
Simulation model for the WIPP transportation and delivery 


system. 

DE93017917/GAR 414,177 PC A01/MF A01 
DE93017920/GAR 

Best solution to our Nation's waste management problem: 


Education. 
DE93017920/GAR 413,326 PC A01/MF A01 
DE93017924/GAR 
CAM filter 
0£90017904/GAR a 78 8 PC AOLME A01 
DE93017928/GAR 


Westinghouse Waste Isolation Division Management and 


—— Traini 
93017928/GA\ 414,948 PC A02/MF A01 
DE93017929/GAR 


E ing cost effectiveness in the TAP process. 
DE93017929/GAR 413,045 PC AQ2/MF A01 


0E93017977/GAR 
Two-dimensional particie-in-cell simulation on transputer 


arrays. 

0E93017977/GAR 415,290 PC A03/MF A01 
0DE93017981/GAR 

MODIL cryocooler producibility demonstration project re- 

DE93017981/GAR 415,678 PC A02/MF A01 


DE93017991/GAR 
Statement of David E. Baldwin, Associate Director for 
Livermor 


alloys. 
414,522 PC A03/MF A01 


~ tg real time data 
eC A03/MF AO1 


system - ‘Safer than 


any other’. 
414,941 PC A01/MF A01 


DE93017991/GAR PC A02/MF A01 
DE93018000/GAR 


Se ae oS cate ant ens Gee ES. 
DE93018000/ 413,673 PC A03/MF A01 


DE930 18003/GAR 
Effects on channeling of radiation damage due to 28-GeV 
Protons. 


413,981 


OR-12 VOL. 94, No. 5 


DE93018003/GAR 415,409 PC A03/MF A01 
DE93018050/GAR 


Hydrogen pickup and redistribution in alpha-annealed Zirca- 


4. 
6¢89018050/GAR 415,009 PC A03/MF A01 
DE93018068/GAR 
Preparation for the Nuclear Non-Proliferation Treaty Exten- 
sion Conference in 1995. Workshop ’ 
DE93018068/GAR 414,773 A03/MF A01 


DE93018081/GAR 
Laser guide star measurements at Lawrence Livermore Na- 


tional Laboratory. 
DE93018081/GAR 413,181 PC A03/MF A01 
DE93018085/GAR 


K-shell emission from 140 femtosecond laser-produced 


plasmas created from porous aluminum —. 
DE93018085/GAR 415,291 A02/MF A01 


DE93018087/GAR 


Ash cloud aviation 
DE93018087/GAR 


DE93018088/GAR 
Three dimensional ultrasonic imaging: An aging aircraft 
DE93018088/GA' 413,088 PC A02/MF A01 


DE93018091/GAR 
Vectorized presentation-level services for scientific distribut- 


ed 
413,674 PC A02/MF A01 


413,259 PC A03/MF A01 


applications. 
DE93018091/GAR 
DE93018097/GAR 

SPOS & cay Sp Ca eas o> 

DE93018097/GAR 413,089 PC A02/MF A01 
DE936 18098/GAR 

er algorithms using higher order finite element meth- 

DE93018098/GAR 413,675 PC A02/MF A01 
DE93018099/GAR 

Ses te Cae eames eae Gages SU ape 


DE93018099/GAR 414,751 PC A03/MF A01 
DE93018105/GAR 


interindividual variability 
414,611 


Uncertainty versus . 
DE93018105/GAR PC A03/MF A01 
DE93018161/GAR 


Influence of interfacial properties on the 
flow of contaminants in groundwater. 
July 1, 1989--June 30, 1992. 
DE93018161/GAR 


DE93018185/GAR 
Environmental restoration and decontamination & decom- 


missioning safety tion. Revision 2. 
DE93018185/GAR 414,179 PC A03/MF A01 
DE93018208/GAR 


Building integrated photovoltaic systems analysis: Prelimi- 

nary report. 

DE93018208/GAR 414,036 PC A03/MF A01 
DE93018266/GAR 


liquid 
inal report, 
414,268 PC A06/MF A02 


Simulati with ISAJET 7.0/ISASUSY 1.0. 
DE93018266/GA\ 415,410 PC A02/MF A01 
DE93018267/GAR 

Measurement of the strange quark distribution function in 

W + charm quark events. 

DE93018267/GAR 415,411 PC AO1/MF A01 
DE93018269/GAR 


Study of (+ -)J Ising spin glasses via multicanonical en- 
semble. 


DE93018269/GAR 415,325 PC A01/MF A01 
DE93018285/GAR 
Simulation of dynamic material response with the PAGOSA 


DE93018285/GAR 415,371 PC A01/MF A01 
DE93018298/GAR 


Radiation calculations using LAHET/MCNP/CINDER9O. 
DE93018298/GAR 415,412 PC A02/MF A01 


DE93018333/GAR 


LLE review: Quarterly report. 
DE93018333/GAR 


DE93018341/GAR 


New LANL gas-driven two-stage gun. 
DE93018341/GAR 415,092 PC A01/MF A01 


DE93018346/GAR 
ATW neutronics: A comparison of one-, two-, and three-di- 


mensional calculations. 
DE93018346/GAR 414,949 PC A02/MF A01 


DE93018349/GAR 
Contained high _— firing facility (CHEFF). 
DE93018349/G 415,086 PC A01/MF A01 
DE93018354/GAR 


Sone a of a shock accelerated thin gas 
93018354/ 415,119 PC Ao2/M A01 


DE93018357/GAR 


Plll-61 protection fuse for a 4.5 MJ capacitor bank. 
DE93018357/GAR 414,046 PC AO1/MF A01 


DE93018359/GAR 
Efficient space propulsion engines based on laser ablation. 


, April--June 1992. Volume 51. 
415,234 PC A04/MF A01 


DE93018359/GAR 413,543 PC A03/MF A01 
DE93018364/GAR 


Velocimetry studies on the prompt initiation of PBX 9502. 
DE93018364/GAR 415,087 PC A02/MF A01 


DE93018366/GAR 
Multiport solid-state imager characterization at variable pixel 


rates. 

DE93018366/GAR 413,832 PC A03/MF A01 
DE93018370/GAR 

Integrated safeguards and security for a highly automated 


process. 

DE93018370/GAR 415,015 PC A01/MF A0O1 
DE93018373/GAR 

Group-invariant solutions of hydrodynamics and radiation 


hydrodynamics. 

DE93018373/GAR 415,120 PC A02/MF A01 
DES93018382/GAR 

Saae Report, Operation JULIN. Part 1, Fiscal year 


be93018382/GAR 414,774 PC A09/MF A02 
DE93018387/GAR 

Office of Occ 

DE93018387/GAR 
DE93018447/GAR 


Even order snake resonances. 
DE93018447/GAR 


DE93018460/GAR 


Overview of physical oceanographic measurements taken 
during the Mt. Mitchell Cruise to the ROPME Sea Area. 
DE93018460/GAR 414,269 PC A04/MF A01 


DE93018463/GAR 


and performance of a new high accuracy combined 
small sample neutron/gamma detector. 
0E93018463/GAR 414,935 PC A02/MF A01 


DE93018467/GAR 


Neutrino mass, a status r 
DE93018467/GAR 


DE93018471/GAR 


Seasonal variations in calorimeter baselines. 
DE93018471/GAR 414,936 PC A01/MF A01 


DE93018472/GAR 
Techniques for reducing error in the calorimetric measure- 


ment of low wa’ items. 
DE93018472/GA 414,998 PC A01/MF A01 
DE93018473/GAR 


Calorimeter measurements of low wai 
DE93018473/GAR 414, 


DE93018475/GAR 
Analysis of initial in-plant active neutron multiplicity meas- 


urements. 
DE93018475/GAR 414,937 PC A02/MF A01 
DE93018479/GAR 


Advanced in Macrostatistical Hydrodynamic: 
DE93018479/GAR 415,415 PC A03/MF A01 


DE93018529/GAR 
Production and polarization of beta-emitting projectile frag- 


ment (sup 43)Ti. 
DE93018529/GAR 415,416 PC A01/MF A01 
DE93018537/GAR 


Rational design change methodology based on experimen- 
tal and analytical modal analysis. 
DE93018537/GAR 414,372 PC A03/MF A01 


DE93018541/GAR 
Test results of a new detector system for gamma ray iso- 


ic measurements. 
93018541/GAR 414,938 PC A02/MF A01 
DE93018543/GAR 


Acoustic resonance spectroscopy in nuclear safeguards. 
DE93018543/GAR 415,016 PC AQ2/MF A01 


DE93018545/GAR 


tional Medicine. FY 1993, Annual report. 
414,676 PC A03/MF A01 


415,413 PC AO1/MF A01 


’ 415,414 PC A03/MF AO1 


PC c A01/MF A01 


lonospheric peeeety using the FORTE satellite. 
DE93018545/GA 413,245 PC A01/MF A01 


DE93018553/GAR 


Next ee Purex modeling by way of parallel process- 
with high performance computers. 
93018553/GAR 415,000 PC A03/MF A01 


DE93018558/GAR 


Continuous flow from sample collection to data acceptabil- 
ity determination using an automated system. 
DE93018558/GAR 414,215 PC A03/MF A01 


DE93018563/GAR 
Failure of hierarchically structured materials: Statics and dy- 


namics. 
DE93018563/GAR 414,811 PC A03/MF A01 
DE93018570/GAR 
~~ of multi-phase flow characteristics in an MHD power 


DE93018570/GAR 413,922 PC A03/MF A01 
DE93018571/GAR 
Basic physical and chemical information needed for devel- 


opment of Monte Carlo codes. 
DE93018571/GAR 415,417 PC A02/MF A01 
DE93018572/GAR 


Reactions and structure of exotic nuclei. 
DE93018572/GAR 415,418 PC A02/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


DE93018577/GAR 
Sol-spray preparation, particulate characteristics, and sinter- 


of alumina 
0E93018577/GAR 414,438 PC A01/MF A01 
DE93018587/GAR 
Encounters of H and D atoms with O2 in water: Relative 
diffusion and reaction rates. 
DE93018587/GAR 


DE93018591/GAR 


Investigation of cracking and erratic behavior of the urani- 
um-titanium alloy 
DE93018591/GAR 


DE93018617/GAR 


Structure-property relationships in radical-cation (electron- 
donor molecule) and anion-based (including fullerides) or- 
ganic superconductors and their use in the design of new 


materials. 
413,457 PC A03/MF A01 


413,456 PC A03/MF A01 


414,542 PC A03/MF A01 


DE93018617/GAR 
DE93018618/GAR 
Alternating-phase focusing with amplitude modulation 
DE93018618/GAR 415,419 PC AO1/MF AO1 
DE93018622/GAR 
Construction of a high resolution electron beam profile 
monitor 
DE93018622/GAR 
DE93018623/GAR 
Life-cycle CO(sub 2) emissions for air-blown gasification 
combined-cycle using selexol. 
DE93018623/GAR 


DE93018634/GAR 


Hydrodynamic instability modeling for ICF. 
DE93018634/GAR 414,924 


DE93018637/GAR 
Overview of WARP, a particle code for Heavy lon Fusion. 
DE93018637/GAR 415,421 PC A03/MF A01 
DE93018640/GAR 
Using value neering to facilitate PWAs. 
DE93018640/GAR 414,216 PC A03/MF A01 
DE93018644/GAR 


Size reduction of energetic materials by fluid 
DE93018644/GAR 


DE93018650/GAR 


Radiation environment and shielding for the GEM experi- 
ment at the SSC. 
DE93018650/GAR 


DE93018669/GAR 


Interactive computer-based instruction: Basic material con- 
trol and accounting demonstration. 
DE93018669/GAR 415,017 PC A01/MF A01 


DE93018671/GAR 
Preparing the 1993--94 Safeguards Implementation Support 


Programme for IAEA. 
DE93018671/GAR 415,018 PC A01/MF A01 
DE93018673/GAR 
Uranium hexafluoride packaging tiedown systems overview 
at Portsmouth Gaseous Diffusion Plant, Piketon, Ohio. Revi- 
sion 1 
DE93018673/GAR 
DE93018683/GAR 
Conceptual design of a sodium sulfur cell for US electric- 


van batteries. 
413,916 PC A04/MF A01 


415,420 PC A01/MF A01 


414,100 PC A03/MF A01 


PC A02/MF A01 


t machining. 
415,079 A03/MF A01 


415,422 PC A03/MF AO1 


414,942 PC A02/MF A01 


DE93018683/GAR 
DE93018685/GAR 


Error propagation equations and tables for estimating the 
uncertainty in high-speed wind tunnel test results. 
DE93018685/GAR 413,133 PC A05/MF A02 


DE930 18696/GAR 


Particle method for history-dependent ma’ 
DE93018696/GAR 415, a2 eC ‘n03/MF A01 


DE93018719/GAR 


Experimental overview. 
DE93018719/GAR 


DE93018734/GAR 
Glass melter assembly for the Hanford Waste Vitrification 


Plant. 

DE93018734/GAR 414,180 PC A02/MF A01 
DE93018736/GAR 

Hanford Waste Vitrification Plant Project Waste Form Quali- 


fication Program Plan. 
DE93018736/GAR PC A07/MF A02 


DE93018737/GAR 
Radionuclide air emissions report for the Hanford Site, cal- 


endar year 1992. 
DE93018737/GAR 414,182 PC A06/MF A02 
DE93018750/GAR 


Testing double ionization mechanisms with highly-charged 


ions. 
DE93018750/GAR 415,424 PC A02/MF A01 
DE93018753/GAR 


Spool pieces at the SSCL. 
DE93018753/GAR 


DE93018754/GAR 


SSC collider arc lattice. 
DE93018754/GAR 


DE93018755/GAR 


R and D of a prototype SSC 80-K Synchrotron Radiation 
Liner System in a half-cell of 4-K magnets. 


415,423 PC A03/MF A01 


414,181 


415,425 PC A02/MF A01 


415,426 PC AQ2/MF A01 


DE93018755/GAR 
DE93018777/GAR 
Low-energy continuum-electron emission at O(degrees) 


from O(sup q+ ) + He col ; 
415,428 PC A01/MF A01 


415,427 PC A03/MF A01 


DE93018777/GAR 
DE93018792/GAR 
Global combine on mesh architectures with wormhole rout- 


ing. 

0£93018792/GAR 413,676 PC A02/MF AO1 
DE93018793/GAR 

Analysis of superconducting magnetic a storage appli- 

=" at a proposed wind farm site near Browning, Mon- 

DE93018793/GAR 414,047 PC A02/MF A01 
DE93018800/GAR 

Critical operating parameters for microwave solidification of 


hydroxide : 

DE93018800/GAR 414,217 PC A02/MF A0O1 
DE93018821/GAR 

Safety aspects of Particle Bed Reactor plutonium burner 


system. 

DE93018821/GAR 414,950 PC A01/MF A01 
DE93018842/GAR 

Solder technology in the manufacturing of electronic prod- 

uct: 


s. 
DE93018842/GAR 413,880 PC A04/MF A01 
DE93018849/GAR 
Results of initial testing of the four stage RHEPP accelera- 


tor. 

DE93018849/GAR 415,429 PC AQ1/MF A01 
DE930 18853/GAR 

Peg n and properties of sol-gel derived PZT thin films 


lor decoupling capacitor applications. 
besoot 8853/GAR 413,871 PC AQ3/MF A01 
DE93018858/GAR 


Effects of pressure on the orientational ordering and phase 
transitions in solid C(sub 60) and C(sub 70). 
DE93018858/GAR 413,458 PC A01/MF A01 


DE93018859/GAR 


Benchmark study of 2D and 3D finite element calculations 
simulating dynamic pulse buckling tests of cylindrical shells 


under axial impact. 
DE93018859/GAR 414,359 PC A02/MF A01 
DE93018861/GAR 


Optimizing wind turbine control system parameters. 
DE93018861/GAR 414,048 PC A02/MF A01 


DE93018873/GAR 
Detection of undeclared plutonium production (reactor oper- 


ations/fuel reprocessing) 
DE93018873/GAR 414,775 PC A03/MF A01 


DE93018876/GAR 
Valuation of temporary and future greenhouse gas reduc- 


tions. 

DE93018876/GAR PC A03/MF A01 
DE93018879/GAR 

Promoting energy efficiency in developing countries: The 


role of Ni . 
DE93018879/GAR 414,060 PC A02/MF A01 
DE93018885/GAR 


Synthesis of dimethyl ether and alternative fuels in the 
liquid phase from coal-derived synthesis gas. Final techni- 


cal report. 
DE93018885/GAR 413,949 PC A06/MF A02 
DE93018902/GAR 


System analysis computer model for the High Flux Isotope 


Reactor (HFIRSYS Version 1). 
DE93018902/GAR 414,966 PC A07/MF A02 


DE93018908/GAR 
Signal processing of Shiley heart valve data for fracture de- 


tection. 
DE93018908/GAR 414,666 PC A03/MF A01 
DE93018920/GAR 


Geothermal direct-heat utilization assistance. Quarterly 
progress report, April--June 1993. 
DE93018920/GAR 414,035 PC A03/MF A01 


DE93018926/GAR 


Study of regional climate change. Technical progress 
report, September 1, 1992--June 25, 1993. 
DE93018926/GAR 413,265 PC A01/MF A01 


DE93018932/GAR 


Anomalous es aoe 
DE93018932/GAR 


DE93018938/GAR 
Greater-than-Class C low-level radioactive waste transpor- 
tation regulations and ———- Study. National Low- 
Level Waste Mai Program. 
DE93018938/GAR 414,943 PC A07/MF A02 
DE93018941/GAR 
Unsteady-state VOC transport in vented waste drums. 
DE93018941/GAR 414,218 PC A03/MF A01 
DE93018942/GAR 
United States Department of Energy (DOE) Computerized 
Accident/Iincident Reporting System (CAIRS). 
DE93018942/GAR 414,677 PC A02/MF A01 
DE93018943/GAR 


414,101 


moment of the muon. Appendix B. 
415,430 PC A01/MF AO1 


property measurements in tape 


DeI3018945/GaR 415,326 PC A02/MF A01 


DE93019064/GAR 


DE93018975/GAR 
Columbia River coordinated information system. Phase 2, 


Project summary report, 1 
DE93018975/GAR 414,880 PC A03/MF A01 


DE93018980/GAR 


Habitats of weak salmon stocks of the Snake River Basin 
and feasible recovery measures. Recovery issues for 
threatened and endangered Snake River salmon: Technical 


r 1 of 11. 

0£93018980/GAR PC A07/MF A02 
DE93018981/GAR 

Flow augmentation and reservoir drawdown: Strategies for 

recovery of threatened and caumipelataent 

the Snake Riber Basin. Recovery issues for threatened and 

endangered Snake River salmon: Technical report 2 

DE93018981/GAR 414,882 PC A03/MF A01 
DE93018982/GAR 

Effects of marine mammals on Columbia River salmon 


listed under the Endangered Species Act. Recovery issues 
pb ee and endangered Snake River salmon: Tech- 


414,883 PC A03/MF A01 


414,881 


| report 3 
DEO301 8982/GAR 


DE93018989/GAR 


RELAPS5/MOD3 AP600 pr 
DE93018989/GAR 


DE93018991/GAR 
en aoe effect in a tank containi 
93018991/GAR 414, 


DE93018992/GAR 


Analyses of fluid-structure interaction and structural re- 
sponse of reactor vessels to a postulated accident. 
DE93018992/GAR 414,969 PC A02/MF A01 


DE93018995/GAR 
Multicomponent lineshape of the anharmonic A(sub 1)(TO) 


phonon in PbTiO(sub 3). 
DE93018995/GAR 415,327 PC A02/MF A01 
DE93018996/GAR 


Measurement of p(sub zz) of the laser-driven polarized deu- 


terium tar 
DE93018996/GAR PC A02/MF A01 
DE93018997/GAR 


Operating experience of natural circulation core cooling in 


boiling water reactors. 

DE93018997/GAR 414,970 PC A03/MF A01 
DE93019001/GAR 

Direct synthesis of organic and organometallic-containing 


MICA-type aluminosilicates. 
DE93019001/GAR 413,447 ®C A02/MF A01 


DE93019002/GAR 
Structural failure analysis of reactor vessels due to molten 


core debris. 
DE93019002/GAR PC AO2/MF A01 
DE93019008/GAR 


Electromechanical properties e tetragonal BaTiO(sub 3) 


and PbTiO(sub 3) single crystal 
DE93019008/GAR 619, 459 PC A02/MF A01 


DE93019009/GAR 
Neutron and PiMC determination of the longitudinal mo- 
mentum distribution of HCP, BCC and normal liquid (sup 
4)He. 
DE93019009/GAR 415,328 PC A02/MF A01 
DE93019010/GAR 
Neutral copper cluster sputtering yields: Ne(sup + ), Ar(sup 
+ ) and Xe( + ) bombardment. 
DE93019010/GAR 415,329 PC A03/MF A01 
DE93019012/GAR 
Target concept for intense radioactive beams in the (sup 


132)Sn Region. 
DE93019012/GAR 415,432 PC A01/MF A01 


DE93019017/GAR 
Repetitive, electron-beam diode 
DE93019017/GAR 
DE93019022/GAR 


Stats alee 22 tenes ee 
mping, low shear modulus elastomeric bearings. 
E990 18022/GAR 414,972 PC A02/MF A01 


DE93019024/GAR 


Thermal wave image processing for characterization of sub- 
surface of flaws in materials. 
DE93019024/GAR 414,463 PC A03/MF A01 


DE93019045/GAR 
Preliminary report on the BNL spallation neutron source 
study. 
£09019046/GAR 415,434 PC A01/MF A01 


DE93019050/GAR 


Helium isotopic abundance variation in natur 
DE93019050/GAR 414,812 BC A02/MF A01 


DE93019061/GAR 
Wire scanner data analysis for the SSC Linac emittance 
measurement. 
DE93019061/GAR 415,435 PC A0Q2/MF A01 


DE93019064/GAR 


Stress pulse 
DE93019064/GAR 


March 1, 1994 


414,967 PC A02/MF A01 


two liquids. 
PC A02/MF A01 


415,431 


414,971 


development. 
415,433 PC A01/MF A01 


PC A02/MF A01 


OR-13 


415,121 
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DE93019065/GAR 
Characterization of the RHEPP 1 (mu)s magnetic pulse 


DE93019065/GAR 415,436 PC A01/MF A01 
DE93019067/GAR 
Time-of-flignt heavy 
DE93019067/GAR 
DE93019069/GAR 
Characterization of amorphous material in shocked quartz 


by NMR spectr: 

DE93019069/GAR 414,439 PC A02/MF A01 
DE93019072/GAR 

Superconducting flux flow devices, digital circuits and 


memories. 
DE93019072/GAR 413,817 PC A02/MF A01 
DE93019073/GAR 


ion backscattering spectrometry. 
415,437 PC A03/MF A01 


Binding of Ay nanocavity surfaces in silicon. 
DE93019073/ 415,330 PC A02/MF A01 
uae 


Penetration of concrete targets. 
DE93019076/GAR 


pe _ 


415,088 PC A02/MF A01 


ita analysis, a , and technology transfer 
pon for the "es nergy Management Program 
Office of Conservation and Renewable Energy Department 
of Energy. Final technical report, August 8, 1987--August 7, 


1992. 
DE93019087/GAR 414,061 PC A03/MF A01 
yn owe 


radiological survey of the Superconduc' Super 
Comder Laboratory and surr os Wanuhachve, 


Texas. Date of survey: July--Augus 
0DE93019092/GAR “15. 438 PC A03/MF A01 


DE93019104/GAR 
Atom probe field ion microscopy and related topics: A bibli- 


oven’, 1991. 
93019104/GAR 415,331 PC A03/MF A01 
DE93019105/GAR 


Preliminary assessment of energy conservation opportuni- 
ties at the NASA Goddard Space Flight Center, Greenbelt, 


DE93019105/GAR 414,062 PC A0S/MF A01 
DE93019110/GAR 


Affordability and other factors affecting the purchase of 
-efficient manufactured homes. 
DE93019110/GAR 413,383 PC A0S/MF A01 


DE93019111/GAR 


Road map for success: How northwest manufactured hous- 
conservation efforts revolutionized an industry. 
93019111/GAR 414,063 PC A08/MF A02 


DE93019114/GAR 
Wabash River Coal Gasification Combined Cycle Repower- 
ing Project: Clean Coal Technology Program. Environmental 
Assessment. 
DE93019114/GAR 414,102 PC A0S/MF A01 
DE93019117/GAR 
, development and evaluation of a precision air bear- 
hole 


rotary tabie with large diameter thr " 
93019117/GAR 414,776 PC A0S/MF A01 


DE93019123/GAR 


Transmutation of selected fission products in a fast reactor. 
DE93019123/GAR 414,951 PC A03/MF A01 


DE93019125/GAR 
distributions 
06%3019125/GAR 
DE93019135/GAR 


CIEE 1993 annual conference: Program. 
0DE93019135/GAR 414,064 PC A0S/MF A01 


DE93019141/GAR 


United States of America, Department of Energy Environ- 
mental Restoration and Waste Management Advisory Com- 


mittee Public 
DE93019141/GAR 414,219 PC A13/MF AO3 
DE93019144/GAR 


VE/CAD syner 
DE93019144/ ‘AR 


DE93019145/GAR 


Mediated electrochemical oxidation of mixed wastes. 
DE93019145/GAR 414,183 PC A02/MF A01 


DE93019146/GAR 


Recircula induction accelerators for heavy ion fusion. 
DE93019146/GAR 415,440 PC A02/MF A01 


DE93019147/GAR 
} a ae my ye and possible repair of defects in Soft X-ray 
S. 


Lithogr: 
DE 19147/GAR PC A02/MF A01 
DE93019150/GAR 
Database model for evaluating material accountability safe- 
lectiveness 


= eff protracted theft 
93019150/GAR 415,019 PC A02/MF A01 
DE93019151/GAR 


Oual-band infrared thermography for quantitative nonde- 


structive evaluation. 
0E93019151/GAR 413,090 PC A03/MF A01 
DE93019157/GAR 


Lower hybrid counter current drive for edge current density 
modification in Diil-D. 


OR-14 VOL. 94, No. 5 


of high-order ATI. 
415,439 PC A01/MF A01 


414,373 PC A02/MF A01 


413,881 


DE93019157/GAR 414,925 PC A02/MF A01 
DE93019158/GAR 


——- on nonlinear absorption of ECH waves in MTX 


a comparison with 
0£99010166/GAR 415,292 PC A03/MF A01 
DE93019166/GAR 
ag yee of mechanical behavior in structural interme- 
tallics: A synthesis of atomistic and continuum modeling. 
DE93019166/GAR 414,543 PC A02/MF A01 


DE93019168/GAR 


Surface modification of sapphire for IR window application 
DE93019168/GAR 415,235 PC A02/MF A01 


DE93019169/GAR 
— and potential of high-temperature niobium beryl- 


0E99019169/GAR 414,583 PC A02/MF A01 
DE93019171/GAR 
Direct ionization of DNA in solution. 
DE93019171/GAR 414,632 PC A03/MF A01 
DE93019176/GAR 
Travel to Sweden to participate in the Quark Matter ‘93 
international conference and the PHENIX collaboration 
and to Switzerland to visit CERN. Foreign trip 


meeting 
art June 17--July 3, 1993. 
93019176/GAR PC A03/MF A01 


DE93019183/GAR 
Proceedings of the 1991 Socioeconomic Energy Research 


and Analysis Conference. 
DE93019183/GAR 414,065 PC A16/MF A03 


DE93019188/GAR 
Heavy ion fusion injector experiments. 
DE93019188/GAR 415,442 PC A03/MF A01 
DE93019201/GAR 
Coordination of software-development activities among 


sites that are + came separated. 
DE93019201/ 414,753 PC A02/MF A01 


DE93019204/GAR 
Evaluation of a scanning Hartmann device for single point 


applications. 
DE93019204/GAR 414,417 PC A03/MF A01 
DE93019206/GAR 
Accelerator Technology Division progress report, FY 1992. 
DE93019206/GAR 415,443 PC A07/MF A02 
DE93019208/GAR 
Geotechnical Board activities and funding. Annual activities 


repent July 1, 1992--June 30, 1993. 
93019208/GAR 413,508 PC A04/MF A01 


DE93019209/GAR 
Institute of 
Annual ri 
DE93019209/GAR 

DE93019225/GAR 
Low-Speed Fi int 
Guide, June 1, 1993. 
DE93019225/GAR 

DE93019227/GAR 
Simulation of the ALS longitudinal multibunch feedback 


system. 
DE93019227/GAR 415,444 PC A02/MF A01 


DE23019228/GAR 


415,441 


i and Planetary ge 
, October 1, 1991--September 30, 1 


415,332 PC 06 / MF A02 


1992. 


Image Capture System User's 
413,327 PC A04/MF A01 


Induction accelerator development for heavy ion fusion. 
DE93019228/GAR 415,445 PC A03/MF A01 
DE93019229/GAR 
Synthesis and development of processes for the recovery 
of sulfur from acid gases. Part 1, t of a high- 
payer ys process for removal of H(sub 2)S from coal 
limestone -- and kinetic consider- 
art 2, Development of a zero-emissions process 
fran recovery of sulfur from acid gas streams. 
0E93019229/GAR 413,950 PC A12/MF A03 


DE93019231/GAR 
on the high luminosity frontier of e(sup + ) 


e(sup (minus)). 
DE93019231/GAR 415,446 PC A02/MF A01 
DE93019232/GAR 


Electron quantum ae from a barium photocathode illumi- 


nated with polariz 
DE93019232/GAR 415,447 PC A01/MF A01 
DE93019234/GAR 


photon beam control study for the Advanced 


t ce. 
D293019234/GAR 415,448 PC A01/MF A01 
DE93019236/GAR 
Study of coupled-bunch collective effects in the ALS. 
DE93019236/GAR 415,449 PC A02/MF A01 
DE93019237/GAR 
Low emittance 0.8A K(sup + ) ion source for the LBL in- 


duction Linac System ayaa, ( SE). 
DE93019237/GAR 5,450 PC A03/MF A01 


DE93019238/GAR 
Simulation studies of 


BessoraSse/Gan 


DE93019239/GAR 
Tranverse beam combiner for ILSE. 
DE93019239/GAR 415,452 PC A03/MF A01 
DE93019240/GAR 
Diffraction and holography of photoelectrons and fiuores- 
cent x-rays. 


qe iep eit beam trans- 
415,451 PC A02/MF A01 


DE93019240/GAR 415,333 PC A03/MF A01 


DE93019241/GAR 
— current injector for heavy ion fusion. 
DE93019241/GAR 415,453 PC A03/MF A01 
DE93019242/GAR 


Longitudinal! instability in heavy-ion-fusion induction linacs. 
DE93019242/GAR 415,454 PC A02/MF A01 


DE93019245/GAR 


50 MeV Beam Test Facility at LBL. 
DE93019245/GAR 415,455 PC A01/MF A01 


DE93019247/GAR 


ILSE Experimental Program. 
DE93019247/GAR 


DE93019248/GAR 


Energy and luminosity limits of hadron supercolliders. 
DE93019248/GAR 415,457 PC A02/MF A01 


DE93019249/GAR 
songnemens instability of an induction linac with accelera- 


tiori. 
DE93019249/GAR 415,458 PC A02/MF A01 
DE93019250/GAR 


B production at DO. 
DE93019250/GAR 


DE92019253/GAR 


Impedance measurements of components for the ALS. 
DE93019253/GAR 415,460 PC A02/MF A01 


DE93019255/GAR 
Design of the ALS transverse coupled-bunch feedback 


system 
DE93019255/GAR PC A02/MF AQ1 
DE93019256/GAR 


Measurement and computation of the higher order modes 
of the ALS 500 MHz accelerating cavities. 
DE93019256/GAR 415,462 PC A02/MF A01 


DE93019258/GAR 
Advanced Cooling Technology, Inc. final technical progress 


report. 
DE93019258/GAR 414,037 PC AQ3/MF A01 
DE93019267/GAR 


ISE System Development Methodology Manual. 
DE93019267/GAR 414,362 PC A07/MF A02 


DE93019277/GAR 


Glovebox withdrawals to hermetically sealed canisters. 
DE93019277/GAR 414,952 PC A02/MF A01 


DE93019280/GAR 
GAM-HEAT: A computer code to compute heat transfer in 


lex enclosures. Revision 1 
DE93019280/GAR 414,973 PC A04/MF A01 
DE93019284/GAR 


Engineering foundation conference: The impact of ash dep- 
osition on coal fired plants. Foreign trip report, June 15--27, 


1993. 
DE93019284/GAR 413,982 PC A03/MF A01 


DE93019321 


Alkaline solution absorption of carbon dioxide method and 
ratus. 
PAT-APPL-7-754 840/GAR 


415,456 PC A03/MF A01 


415,459 PC AG1/MF A01 


415,461 


413,443 
PC NO3/MF A04 


DE93019322 
Apparatus for attaching a cleaning tooi to a robotic manipu- 
lator. 
PAT-APPL-7-754 839/GAR 414,415 
PC NO3/MF A04 


DE93019323 
System to control contamination during retrieval of buried 


TRU waste. 
PAT-APPL-7-751 900/GAR 414,210 
PC NO3/MF A04 


DE93019324 


Method for distinguishing normal and transformed cells 

G1 kinase inhibitors. 
PAT-APPL-7-751 855/GAR 414,643 
PC NO3/MF A04 


DE93019325 


Crystalline titanate catalyst supports. 
PAT-APPL-7-751 003/GAR 413,470 


PC NO3/MF A04 


DE93019326 
Sequencing and fan-out mechanism for dataflow comput- 


ing. 
PAT-APPL-7-751 002/GAR 413,724 
PC NO3/MF A04 


DE93019327 


Stabilized fuel with silica support structure. 
PAT-APPL-7-750 681/GAR 414,024 


PC NO3/MF A04 


DE93019329 


Oil/gas separator for installation at burning wells. 
PAT-APPL-7-748 586/GAR 414,865 


PC NO3/MF A04 
DE930 19330 


Method of producing amorphous thin films. 
PAT-APPL-7-748 585/GAR 415,278 


PC NO3/MF A04 
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DE93019332 


Ceramic tamper-revealing seals. 
PAT-APPL-7-746 537/GAR 414,433 


PC NO3/MF A04 
DE93019333 


Minefield reconnaissance and detector system. 
PAT-APPL-7-746 535/GAR 415,082 


PC NO3/MF A04 
DE93019334 


Pulverized coal fuel injector. 
PAT-APPL-7-744 752/GAR 414,023 


PC NO3/MF A04 
DE93019335 


Process for strontium-82 separation. 
PAT-APPL-7-744 747/GAR 


414,930 
PC NO3/MF A04 


DE93019336 


Fail-safe storage rack for fuel rod assemblies. 


PAT-APPL-7-744 746/GAR 414,961 


PC NO3/MF A04 
DE93019338 


Method for the thermal characterization, visualization, and 

integrity evaluation of conducting material samples or com- 

plex structures. 

PAT-APPL-7-739 376/GAR 414,405 
PC NO3/MF A04 


DE93019340 
Method and apparatus for dissipating remanent fields and 
preserving diamagnetism of ceramic superconductors. 
PAT-APPL-7-728 477/GAR 415,359 
PC NO3/MF A04 
DE93019341 


Secure communication of static information by electronic 
means. 


PAT-APPL-7-726 610/GAR 413,781 


PC NO3/MF A04 
DE93019343 
X-ray tomographic image magnification process, system 
and apparatus therefor. 


PAT-APPL-7-681 269/GAR 414,744 


PC NO3/MF A04 
DE93019347/GAR 


Hazardous materials in aquatic environments of the Missis- 
sippi River basin. Quarterly project status report, April 1, 


1993--June 30, 1993. 
DE93019347/GAR 414,270 PC A03/MF A01 
DE93019356/GAR 


New production reactor thermal-hydraulics development 
report: Low- flow and natural circulation tests in a single 
heated annulus conducted at WSRC. 

DE93019356/GAR 414,974 PC A07/MF A02 


DE93019360/GAR 
Ceramic Technology Project data base: September 1992 


summary report. 
DE93019360/GAR 414,440 PC A08/MF A02 
DE93019384/GAR 


Petroleum marketing monthly, ~~ 1993. 
DE93019384/GAR 413,983 PC A09/MF A03 


DE93019385/GAR 


Tevatron injection timi 
DE93019385/GAR 


DE93019386/GAR 


Jet shapes in hadron and electron colliders. 
DE93019386/GAR 415,464 PC A03/MF A01 


DE93019398/GAR 
Development of site-specific earthquake response spectra 


for eastern US sites. 
DE93019398/GAR 414,813 PC A03/MF A01 
DE93019399/GAR 


Generalized energy principle for flute perturbations in axi- 


symmetric mirror machines. 

DE93019399/GAR 414,926 PC A03/MF A01 
DE93019404/GAR 

Numerical stability of quasi-definite systems. 

DE93019404/GAR 414,587 PC A02/MF A01 
DE93019406/GAR 


Teleoperation with virtual force feedback. 
DE93019406/GAR 413,769 PC A02/MF A01 


DE93019409/GAR 
MIMD eat parallel methods for engineering and sci- 


ence pri 
DE93019409/GAR 413,770 PC A03/MF A01 
DE93019410/GAR 


Spectrally and temporally resolved laser emission from ver- 
lasers. 


tical cavity surface 
DE93019410/GAR 415,236 PC A02/MF A01 
DE93019411/GAR 


Photoconductive Semiconductor Switches for pulsed power 


applications. 

DE93019411/GAR 413,833 PC A03/MF A01 
DE93019413/GAR 

Observation of reflected waves on the SABRE positive po- 


larity inductive adder MITL. 

DE93019413/GAR 415,465 PC A01/MF A01 
DE93019421/GAR 

Benchmarking the Sandia Pulsed Reactor II! cavity neutron 

spectrum for electronic parts calibration and testing. 


415,463 PC A02/MF A01 


DE93019421/GAR 
DE93019422/GAR 
Breakdown model for the bipolar transistor to be used with 


Circuit simulators. 
DE93019422/GAR 413,882 PC A03/MF A01 
DE93019427/GAR 


Optically controlled current filamentation in GaAs photocon- 


ductive semiconductor switches. 
DE93019427/GAR 413,834 PC AQ3/MF A01 
DE93019429/GAR 


Development and characterization of a time-, position- and 
energy-resolved x-ray diagnostic for PBFA I! target experi- 


ments. 
DE93019429/GAR 415,293 PC A03/MF A01 
DE93019430/GAR 


Photopumped x-ray laser research on Saturn. 
DE93019430/GAR 415,237 PC A03/MF A01 


DE93019431/GAR 
Computational analysis of debris formation in SXPL laser- 


plasma sources. 
DE93019431/GAR 415,466 PC A01/MF A01 
DE93019432/GAR 


Delivery of very high bandwidth with ATM switches and 
SONET 


DE93019432/GAR 413,559 PC A02/MF A01 
DE93019435/GAR 
pe accuracy die mechanical stress measurement with the 


Assembly Test Chip. 
DE93019435/GAR 413,883 PC A01/MF A01 
DE93019436/GAR 


Integrated Fuel-Coolant Interaction code: Assessment of 


stand-alone version 6.0. 
DE93019436/GAR 414,975 PC A01/MF A01 
DE93019446/GAR 
Scientific development of a massively parallel ocean cli- 
mate model. Progress report for 1992--1993 and Continuing 
request for 1993--1994 to CHAMMP (Computer Hardware, 
Advanced Mathematics, and Model Physics). 
DE93019446/GAR 415,037 PC A02/MF A01 


DE93019451/GAR 
Weatherization Assistance Program monitoring. Final report, 


1990. 
DE93019451/GAR 414,066 PC A03/MF A01 
DE93019464/GAR 


Individual and population dose to users of the Savannah 
River following K-Reactor tritium release. 
DE93019464/GAR 414,154 PC A02/MF A01 


DE93019465/GAR 
Chemical Technology Division annual technical report, 


1992. 
DE93019465/GAR PC A11/MF A03 
DE93019468/GAR 


Applications of soft x-ray lasers. 
DE93019468/GAR 
DE93019469/GAR 
Decade of research on the vacuum ultraviolet ring at the 
National Synchrotron Light Source, 1982-1992. 
DE93019469/GAR 415,467 PC A02/MF A01 
DE93019471/GAR 
es issues and assumptions associated with barriers 
in vadose zone surrounding buried waste. 
414,220 PC A03/MF A01 


415,013 PC A02/MF A01 


413,481 


415,238 PC A02/MF A01 


DE93019471/GAR 
DE93019474/GAR 
Preliminary assessment report for Grubbs/Kyle Training 
Center, Smyrna/Rutherford County Regional Airport, Instal- 
lation 47340, Smyrna, Tennessee. Installation Restoration 


Program. 
DE93019474/GAR PC A04/MF A01 
DE93019475/GAR 


Preliminary assessment report for Army Aviation Support 

Facility No. 3, Installation 13307, Hunter Army Airfield, Sa- 

vannah, Georgia. Installation Restoration Program. 

DE93019475/GAR 414,313 A04/MF A01 
DE93019478/GAR 


Review of vapor explosion information pertinent to the SRS 


reactors. 
DE93019478/GAR 414,976 PC A03/MF A01 
DE93019483/GAR 
Biodiversity and the recovery of threatened and endan- 
gered salmon species in the Columbia River Basin. Recov- 
ery issues for threatened and endangered Snake River 
salmon: Technical report of 8 of 11. 
DE93019483/GAR 414,884 PC A03/MF A01 
DES3019485/GAR 
Non- en gg heating electrical consumption in manufactured 
Residential Construction Demonstration Project 
Cycle 2. Final report. 
93019485/GAR 
DE93019486/GAR 
Modified streamflows 1990 level of en Missouri, Coi- 
orado, Peace and Slave River Basin, 1928--1989. 
DE93019486/GAR 414,851 PC A03/MF A01 
enn pee ten 
a Area source AAMS report. 
414,222 PC A19/MF A04 


414,221 


413,936 PC A03/MF A01 


5E0301948 
DE93019488/GAR 

Fish habitat improvement projects in the Fifteenmile Creek 

and Trout Creek Basins of central Oregon: Field review and 

management recommendations. 


DE93019546/GAR 


DE93019488/GAR 
DE93019490/GAR 
Wildlife ition and restoration for Grand Coulee Dam: 
, Phase 1. 


Blue Creek 
DE93019490/GAR 414,886 PC A06/MF AO02 
DE93019491/GAR 


Use of outdoor containments at Westinghouse Hanford 


Company. 
DE93019491/GAR 414,184 PC A02/MF A01 
DE93019493/GAR 


Preliminary assessment report for Fort William Henry Harri- 
son, Montana Army National Guard, Helena, Montana. In- 


Stallation Restoration Program. 
DE93019493/GAR 414,754 PC A03/MF A01 


DE93019496/GAR 


Brine Sampling and Evaluation Program, 1990 report. 
DE930194 96/GAR 414,185 PC A15/MF A03 


DE93019501/GAR 
Final report on subcontract BO76260, (Synthesis of Bor- 


ates). 

DE93019501/GAR 415,239 PC A02/MF A01 
DE93019503/GAR 

Crossover from BCS to Bose superconductivity: A function- 


al integral approach. 
DE93019503/GAR 415,334 PC A01/MF A01 
DE93019504/GAR 


Numerical experiments on the Ginzburg-Landau equations. 
DE93019504/GAR 415,335 PC A03/MF A01 


DE93019507/GAR 
Dynamic response of the APS storage ring basemat: Pre- 


liminary measurements. 
DE93019507/GAR 415,468 PC A03/MF A01 
DE93019512/GAR 


Adsorption analysis of ammonia in an aqueous solution. 
DE93019512/GAR 414,038 PC A02/MF A01 


DE93019513/GAR 


Process to recover plastics from obsolete automobiles by 
—_ solvents at ambient pressure. 
19513/GAR 414,223 PC A02/MF A01 


sonata 


Analysis of a diesel-electric hybrid urban bus system. 
DE93019514/GAR 415,847 PC A02/MF A01 


DE93019516/GAR 
Fuel oneing requirements and techniques for fuel cell 


propulsion power 
DE93019516/GAR 414,049 PC A02/MF AO1 
DE93019517/GAR 


lon exchange properties of ~—_ premium coal samples. 
DE93019517/GAR 413,984 PC A02/MF A01 


DE93019518/GAR 
NMR imaging of anomalous solvent transport in macromo- 


lecular materials. 
DE93019518/GAR 413,460 PC A0Q2/MF A01 
DE93019525/GAR 
Tropospheric chemistry of natural hydrocarbons, aldehydes, 
and peroxy radicals: Their connections to sulfuric acid pro- 


duction and climate effects. 
DE93019525/GAR 414,103 PC AQ2/MF A01 
DE93019531/GAR 


Recommended management practices for operation and 
closure of shallow injection wells at DOE facilities. 
DE93019531/GAR 414,224 PC A07/MF A02 


DE93019532/GAR 
Assessment of the potential for refinery applications of inor- 
ganic membrane technology: An identification and screen- 


analysis. Final report. 
DE93019532/GAR 413,985 PC A10/MF A03 
DE93019534/GAR 
Remediation of heavy-metal-contaminated soil using che- 
lant extraction: Feasibility studies. 
DE93019534/GAR 414,225 PC A03/MF A01 


DE93019537/GAR 


FNAL polarized beams and spin dependence at RHIC. 
DE93019537/GAR 415,469 PC A01/MF A01 


DE93019541/GAR 
Seismic response of base-isolated buildings using a viscoe- 


lastic model. 
DE93019541/GAR 413,400 PC A02/MF A01 
DE93019542/GAR 


Analytical model for studying effects of gas release from a 
failed fuel pin of a liquid-metal reactor. 
DE93019542/GAR 415,001 PC A02/MF A01 


DE93019543/GAR 
Pressurization of a compartment due to the rupture of cool- 


5E90019643/GAR 414,977 PC A02/MF A01 
DE93019544/GAR 

Dimensional crossover in the torque in a layered supercon- 

£80019544/GAR 415,336 PC A01/MF A01 
DE93019546/GAR 

Parametric study of heat transfer within a planar thermosy- 


phon. 
DE93019546/GAR 415,470 PC A03/MF A01 


OR-15 


414,885 PC A04/MF A01 


March 1, 1994 
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DE93019547/GAR 
Applications and source development for high-repetition 


rate x-ray lasers. 

DE93019547/GAR 415,240 PC A02/MF A01 
DE93019548/GAR 

Closure pian for the High-Explosives Open Burn Treatment 

Facility at Lawrence Livermore National Laboratory, Experi- 


mental Test Site 300. 
DE93019548/GAR 415,080 PC A99/MF A06 
DE93019550/GAR 


of the X-ray Laser Program. 
19550/GAR 


DE93019551/GAR 
& Assessment and Certification of Integrity of the 


4 1 
414,226 PC A02/MF A02 


414,537 PC A03/MF A01 


system. 
DE93019551/GAR 
DE93019555/GAR 

Risk assessment of the arming and firing system at the 


Nevada Test Site. 
DE93019555/GAR 414,777 PC A05/MF A01 


DE93019558/GAR 


ee on of selected heavy meta’ 
0E9301 GAR 414, ae “Pc A03/MF AO1 


DE93019563/GAR 


MRS-137 Program (W.O. te ens 
0E93019563/GAR 3,544 PC AGT/ME A02 


DE93019564/GAR 


Source user's manual: Guide to 


National ‘on Light 
the VUV and x-ray beamlines. Fifth 
PC A06/MF A02 


DE93019564/GA\ 
DE93019566/GAR 


Parallel bandreduction and 
DE93019566/GAR 


DE93019567/GAR 
ee eee ee Se CD ee 


tron microscopes. 
DE93019567/GAR 415,472 PC A01/MF A01 
DE93019570/GAR 


reliability under seismic conditions at the Experimen- 
tal Breeder Reactor !I. 
DE93019570/GAR 414,978 PC A0Q2/MF A01 


DE93019571/GAR 
SWAAN-LT: The long-term, sodium/water reaction analysis 
code. 


method computer 

0DE93019571/GAR 414,979 PC A02/MF A01 
DE93019572/GAR 

Estimating market penetration of steam, hot water and 

chilled water in commercial sector using a new econometric 

DE93019572/GAR 414,039 PC A02/MF A01 
DE93019573/GAR 


edition. 
415,471 


tridiagonalization. 
413,677 PC A02/MF A01 


Dynamic structural response of reactor-core subassemblies 
(hexcans) due to accident overpressurization. 
DE93019573/GAR 415,002 PC A03/MF AO1 


DE93019577/GAR 
Locally adaptive remeshing scheme for calculating fluid in- 
—~ 


DE93019577/GAR 415,122 PC A02/MF A01 
DE93019578/GAR 


Land Disposal Restrictions (LDR) pr 
DE93019578/GAR 414, or PC A03/ A03/MF A01 


DE93019579/GAR 
Russian: United States Environmental Restoration Work- 


shop. 
DE93019579/GAR 414,314 PC A04/MF A01 
DE93019580/GAR 


ee technology 
DE93019580/GAR 


yo ee 
Hanford Radiological Protection Support Services annual 


— for 1992. 
93019581/GAR 414,695 PC A05/MF A01 
DE93019582/GAR 
Optica! diagnostic instrument for monitoring etch uniformity 
during plasma etching of polysilicon in a chiorine-helium 
DE93019582/GAR 413,884 PC A03/MF A01 
DE93019583/GAR 
On-site inspection: A brief overview and bibliography of 
ee Cann OD SORING SLNUEI Cae ta 
5£99019583/GAR 414,778 PC A03/MF A01 
DE93019600/GAR 
Sootagant evaluation of proposed dredged material from 
Harbor and Military Ocean Terminal, Sunny 
DE93019600/GAR — 414,271 PC A11/MF A03 
gan 


414,410 PC A02/MF A01 


document for the preparation of waste manage- 
mar pas for the Environmental Restoration Program at 
National Laboratory. Environmental Restoration 


080019602/GAR 


DE93019603/GAR 
ane cee of @ cups maaan tr aayper 


0€93019603/GAR 415,241 PC A02/MF A01 


OR-16 VOL. 94, No. 5 


414,186 PC A0S/MF A02 


DE93019607/GAR 


Generation of intense ultrashort x-ray pulses. 
DE93019607/GAR 415,242 PC A03/MF A01 


DE93019616/GAR 
Dess019616/GA 
DE93019617/GAR 
Novel scheme to handle highly pulsed loads with a stand- 


ard helium refrigerator. 
DE93019617/GAR 414,927 PC A02/MF A01 
DE93019619/GAR 


INSENS classification 
DE93019619/GAR 


DE93019627/GAR 
Se Se eeeaEeS fe 0 Seen Nye SD Geely 


Bessa 19627/GAR 415,123 PC A03/MF A01 
DE93019633/GAR 
pm ae ot of ee cargo flame exposure during acci- 


its involving 
e99019833/GAR 413,079 PC A13/MF A03 
DE93019680/GAR 
Heat source technology program. Quarterly report, Janu- 


--March 1993. 
93019680/GAR 414,933 PC A02/MF A01 
DE93019684/GAR 


Charge collectors for the 
DE93019684/GAR 


DE93019686/GAR 
pe an of investment ‘eames for the production of near 


net shape uranium 
DE93019686/GAR 415,003 PC A03/MF A01 
DE93019691/GAR 
Energy Division annua! progress report for period ending 


September 30, 1992. 

DE93019691/GAR 414,067 PC A12/MF A03 
DE93019729/GAR 

one [Sa Site Characterization Project Technical 


(quarterly supplement). 
Dessoi97 /GAR 414,187 PC AO7/MF A02 


DE93019730/GAR 
intercomparison and intercalibration of passive/active 
radon and active radon progeny instruments and methods 

in North America. 
DE93019730/GAR 414,188 PC A03/MF A01 

DE93019731/GAR 
Radon intercomparisons at EML, April 1992 and November 


1992. 

DE93019731/GAR 414,189 PC A03/MF A01 
DE93019733/GAR 

Invigilation plans for monitoring the quality and reliability of 

produced ‘ 

DE93019733/GAR 414,403 PC A03/MF A01 
DE93019741/GAR 

Engi ’ study of Fe See te for 

the — sonoide of the SSC SDC detector 

DE93019741/GAR 415,473 PC A01/MF A01 


DE93019746/GAR 
Design verification and acceptance tests of the ASST-A 


helium refrigeration 

DE93019746/GAR 415,474 PC A03/MF A01 
DE93019749/GAR 

Filter and window behavior for the Advanced Photon 


ce beamiine front end. 
DE93019749/GAR 415,475 PC A03/MF A01 
DE93019751/GAR 


Status of IFR fuel cycle demonstration. 
DE93019751/GAR 415,004 PC A02/MF A01 


DE93019753/GAR 


. Volurne 1, Final report. 
415,243 PC A05/MF AO1 


report. 
413,804 PC A03/MF A01 


ade. 
493.294 PC A03/MF A01 


tron radiation. 


Mossbauer spectr 
0E93019753/GAR 415,476 PC A03/MF A01 
DE93019755/GAR 


See Seay & GM enh gehans eae 


0£90019755/GAR 415,477 PC A02/MF A01 
DE93019756/GAR 
f-state luminescence of lanthanide and actinide ions in so- 


lution. 
DE93019756/GAR 413,453 PC A03/MF A01 
DE93019761/GAR 


integral Fast Reactor: A future source of nuclear oy, 
DE93019761/GAR 414,980 PC A01/MF A01 


DE93019762/GAR 
Advanced chemical separations in support of the clean 


option strategy. 
DE93019762/GAR 414,190 PC A01/MF A01 
DE93019763/GAR 
6 coal by ear magnetic Yesonarce maging (NM) and 
resonance imaging (NMRI) and 


De93019760/GAR 413,986 PC A01/MF A01 
DE93019765/GAR 


Proliferation resistance of the fuel cycle for the Integral 


Fast Reactor. 
DE93019765/GAR 415,005 PC A02/MF A01 
DE93019768/GAR 


Neutron-scattering studies of Yb-bearing silicate glasses. 


DE93019768/GAR PC A03/MF A01 
DE93019769/GAR 


New high-level waste management technology for IFR pyr- 


oprocessing wastes. 
DE93019769/GAR 414,953 PC A02/MF A01 
DE93019774/GAR 


Environmentally conscious manufacturing integrated dem- 


onstration. Final r 
DE93019774/GAR 414,228 PC A04/MF A01 
DE93019775/GAR 


Thermal degradation of concrete in the temperature range 
from ambient to 315(degrees)C (600(degrees)F). 
DE93019775/GAR 414,191 PC A03/MF A01 


DE93019819/GAR 


Preliminary assessment report for Olney Military Reserva- 
tion, installation 24175, Olney, Maryland. installation Resto- 


ration Pr 
414,315 PC A03/MF A01 


414,441 


am. 
DE93019819/GAR 
DE93019823/GAR 


Designing, fabricating, and testing cost effective structural 
composite for the SSCL magnets. 
DE93019823/GAR 415,478 PC A01/MF A01 


DE93019824/GAR 


E ed de 
DE93019824/GAR 


DE93019825/GAR 


Neociassical kinetic theory near an X-point: Plateau regime. 
DE93019825/GAR 415,295 PC A03/MF A01 


DE93019832/GAR 
+ isotope separation experience at the Savannah 


5£90019632/GAR 414,929 PC A01/MF A01 
DE93019837/GAR 
Mechanical degradation temperature of waste storage ma- 


terials. 
DE93019837/GAR 414,192 PC A01/MF A01 
DE93019838/GAR 


K-Area and Par Pond Sewage Sludge Application Sites 
Groundwater Monitoring Report. First quarter 1993. 
DE93019838/GAR 414,272 PC A04/MF A01 


DE93019840/GAR 


APS: Lighting up the future 
DE93019840/GAR 


DE93019841/GAR 
Liquefied Gaseous Fuels Spill Test Facility: Overview of 


STF capabilities. 
DE93019841/GAR 414,229 PC A02/MF A01 
DE93019845/GAR 


Use of x-ray techniques in the in situ study of corrosion 
DE93019845/GAR 414,510 PC A03/MF A01 


DE93019846/GAR 
Critical evaluation of total half-lives of selected ground 


state radionuclides. 
DE93019846/GAR 415,481 PC A03/MF A01 
DE93019847/GAR 


Ab initio Monte Carlo study of low energy positron and 
electron implantation in elemental metals and multilayers. 
DE93019847/GAR 415,337 PC A02/MF AO1 


DE93019857/GAR 
i study of the Building 103 Dump, Aberdeen 


Proving Ground. 
DE93019857/GAR 414,230 PC AQ3/MF A01 
DE93019867/GAR 


Summary evaluation of the video, Transportation of radio- 
active and hazardous materials: Safety for all concerned. 
DE93019867/GAR 414,231 PC A03/MF A01 


DE93019890/GAR 
Earth Penetration Radar imaging System (EPRIS). Final 


DE 9a 
93019890/GAR 413,806 PC A0S/MF A01 
DE93019893/GAR 
Environment, Environmental Restoration, and Waste Man- 
Field Organization Directory. 
'93019893/GA 414,232 PC A08/MF A02 
DE93019900/GAR 


Cross section for the production of b(bar b) pairs in p(bar p) 
collisions at (radical)s = 1.8 TeV. 
DE93019900/GAR 415,482 PC A03/MF A01 


DE93019904/GAR 
Study of events with the highest total transverse energy in 


DE93019904/GAR 415,483 PC A03/MF A01 
DE93019905/GAR 


Two-jet differential cross-section at CDF. 
DE93019905/GAR 415,484 PC A03/MF A01 


DE93019925/GAR 


National Institute for Petroleum and Energy Research 

terly technical report for January 1--March 31, 

Volume 1, Fuels research. 

DE93019925/GAR 413,987 PC A03/MF A01 
DE93019926/GAR 


National Institute for Petroleum and Energy Research quar- 
terly technical report for April 1--June 30, 1993. Volume 1, 


Fuels 
413,988 PC A02/MF A01 


in of SSC cooling ponds. 
415,479 PC A01/MF A01 


415,480 PC A03/MF A01 


1993. 


research. 
DE93019926/GAR 





NTIS ORDER/REPORT NUMBER INDEX 


DE93019954/GAR 


TORSED method for construction of TORT boundary 
sources from external DORT flux files. 
DE93019954/GAR 415,485 PC A04/MF A01 


DE93019976/GAR 


LANMAS alpha configured for Sandia National Laboratories 
and Paducah Gaseous Diffusion Plant. 
DE93019976/GAR 415,020 PC A02/MF A01 


DE93019979/GAR 


Hanford Mission Plan. Volume 1, Site Guidance. 
DE93019979/GAR 414,193 PC A04/MF A01 


DE93019980/GAR 
Automated bead-positioning system for measuring impe- 


dances of R-F cavity modes. 
DE93019980/GAR 415,486 PC A01/MF A01 


DE93040015/GAR 


Outgassing rate of Reemay Spunbonded Polyester and 
DuPont Double Aluminized Mylar. 
DE93040015/GAR 414,568 PC A02/MF A01 


DE93040017/GAR 
Commercial high efficiency dehumidification systems using 


heat pipes 
DE93040017/GAR 414,040 PC A08/MF A02 
DE93040032/GAR 


Investigation of the impact of inorganic air pollutants on 
soils in Saguaro National Monument, Tucson, Arizona. 
DE93040032/GAR 414,104 PC A06/MF A02 


DE93040034/GAR 


Preliminary Safety Analysis Report (PSAR), the NSLS 200 
MeV Linear Electron Accelerator. 
DE93040034/GAR 415,487 PC A04/MF A01 


DE93040035/GAR 


Detailed proj = plan: Design, construction and operation of 
eu scale Charfuel(reg sign) process. Topical report, Task 


5€99040035/GAR PC A03/MF A01 
DE93040036/GAR 
Summary of laboratory simulation studies of the 


ROPE (trademark) process. 
DE93040036/GAR 413,952 PC AQS/MF A01 


DE93040049/GAR 
Reusability of CaF2:Mn TLDS photon irradiations at high 


absorbed-dose levels. 
DE93040049/GAR 414,939 PC A02/MF A01 
DE93040059/GAR 


Optoelectronic packaging: A review 
DE93040059/GAR 
DE93040060/GAR 


Wavefront sensors for optical diagnostics in fluid mechan- 
ics: Application to heated flow, turbulence and droplet 


evaporation. 
DE93040060/GAR 415,124 PC A03/MF A01 
DE93040066/GAR 


Resource management pian for the Oak Ridge Reserva- 
= Volume 29, Rare plants on the Oak Ridge Reserva- 


DE53040066/GAR 414,887 PC A06/MF A02 
DE93040067/GAR 
Technical basis for nuclear accident dosimetry at the Oak 


Ridge National Laboratory 
DE93040067/GAR 414,696 PC A04/MF A01 


DE93040071/GAR 


Zooplankton data: Vertical distributions of zooplankton in 
the Norweigian and Greenland Seas during summer, 1989. 
DE93040071/GAR 415,028 PC A08/MF A02 


DE93040079/GAR 


— of x-ray-induced transcripts in ee responses fol- 


Ng x-rays. — report, Year 2 
0699040079/GA 414,697 PC AQ3/MF A01 


DE93040080/GAR 
Geohydrologic feasibility study of the Powder River Basin 
for the potential application of a production process patent- 


ed by Jack W. Mcintyre. 
DE93040080/GAR 414,860 PC A03/MF A01 
DE93040086/GAR 


Mixed Waste Management Facility (MWMF) penne my 
monitoring report. Fourth quarter 1992 and 1992 summary 
DE93040086/GAR 414,273 PC A99/MF A06 


DE93040090/GAR 
Distribution and chemistry of fracture-lining zeolites at 


Yucca Mountain, Nevada. 
DE93040090/GAR 414,814 PC A03/MF A01 
DE93040091/GAR 


Thermal behavior of natural zeolites. 
DE93040091/GAR 414,538 PC A03/MF A01 


DE93040093/GAR 
Energy transfer between thulium and praseodymium ions in 


solids. 

DE93040093/GAR 413,454 PC A03/MF A01 
DE93040097/GAR 

Uranium speciation in Fernald soils. Progress report, Janu- 


1--May 31, 1992. 
93040097/GAR 414,194 PC A03/MF A01 
DE93040098/GAR 
Uranium speciation in Fernald soils. regrets report, Octo- 
ber 1, bm A, 31, 1993: Revision 1 
DE93040098/GAR 414, 195 PC A03/MF A01 


413,951 


aren) 835 PC A03/MF A01 


DE93040100/GAR 
Measurement and correction of magnetic fields in pulsed 


slotted-tube micr 
DE93040100/GAR 415,488 PC A02/MF A01 
DE93040109/GAR 


/pressure regulator. 


fo te develop 
DE93040109/GAR 415,489 PC A03/MF A01 
DE93040110/GAR 

Remote control console for the HHIRF 25-MV Tandem Ac- 


celerator. 
DE93040110/GAR 415,490 PC A04/MF A01 
DE93040111/GAR 


Strategy to develop and test a multi-function scarifier end 
effector with an integral conveyance system for waste tank 


remediation. Strategy plan. 
DE93040111/GAR 414,196 PC A0S/MF A01 


DE93040113/GAR 
Measurements of higher-order mode damping in the PEP-II 


low-power test cavity. 
DE93040113/GAR PC A02/MF A01 


DE93040116/GAR 


Emittance measurement and modeling of the ALS 50 MeV 
linac to booster line. 
DE93040116/GAR 


DE93040117/GAR 
Study of coupled-bunch collective effects in the PEP-II B- 


Factory. 

DE93040117/GAR 415,493 PC A02/MF A01 
DE93040135/GAR 

Non-fermi-ti and multichannel Kondo phenomena in 


liquid 
Y(1-x)U(Q9Pd3 and related alloys. 
DE93040135/GAR 415,338 PC A03/MF A01 


DE93040136/GAR 


Accelerator transmutation studies at Los Alamos with 
LAHET, MCNP, and CINDER’90. 
415,494 PC A03/MF A01 


415,491 


415,492 PC A02/MF A01 


DE93040136/GAR 
DE93040 137/GAR 


the INN model to the wer he 
DE93040137/GAR 414,604 


DE93040141/GAR 


Performance of the high brightness linac for the Advanced 
Free Electron Laser Initiative at Los Alamos. 
DE93040141/GAR 415,495 PC A03/MF A01 


DE93040145/GAR 


National High Magnetic Field Laboratory, A user facility in 
of research in high magnetic fields. 
DE93040145/GAR 413,906 PC A02/MF A01 


DE93040157/GAR 


Fast data parallel er re 
DE93040157/GA\ 


DE93040167/GAR 


Overview of Russian HEU transparency issues. 
DE93040167/GAR 415,006 PC ‘A02/MF A01 


DE93040170/GAR 


Search for top quark with DO detector. 
DE93040170/GAR 415,496 PC A02/MF A01 


DE93040171/GAR 


Improved cable insulation for ae me magnets. 
DE93040171/GAR 415,497 Aol/ME A01 


DE93040172/GAR 
Quench propagation study for the BNL-built, full-length, 


50mm aperture SSC model dipoles. 
DE93040172/GAR 415,498 PC A02/MF A01 
DE93040197/GAR 


Sandia Lamy Bulletin: Testing tech 
DE93040197/GA\ 413,885 


DE93040198/GAR 


Energy and Technology Review, May 1993. 
DES. 0198/GAR 414,741 


DE93040199/GAR 
Examination of incentive mechanisms for innovative tech- 
— applicable to utility and nonutility power genera- 
DE93040199/GAR 414,068 PC A10/MF A03 
DE93040200/GAR 
Energy baseline and energy efficiency resource opportuni- 
ies for the Forest Products Laboratory, Madison, Wiscon- 
DE93040200/GAR 413,937 PC A07/MF A02 
DE93040202/GAR 
Calculation and application of quantitative risk goals for nu- 


clear facilities. 

DE93040202/GAR 414,981 PC A04/MF A01 
DE93040203/GAR 

CAESAR project: Experimental and modeling investigations 

of methane reese ina ae Enhanced Ab- 

sorption Receiver on a parabolic dish. 

DE93040203/GAR 414,088 PC A07/MF A02 
DE93040206/GAR 


Object-oriented DFD models to present the functional and 


behavioral views. 
DE93040206/GAR 413,679 PC A03/MF A01 
DE93040207/GAR 


Proposal for reverse engineering CASE tools to support 
new software ; 
DE93040207/GAR 413,680 PC A03/MF A01 


‘oblem. 
PPC A03/MF A01 


413.678 PC A03/MF A01 


y, July 1993. 
A03/MF A01 


PC A03/MF AO1 


DE93040384/GAR 


DE93040208/GAR 


Primer on unique signal stronglinks. 
DE93040208/GAR 414,779 PC A03/MF A01 


DE93040210/GAR 


Waste Isolation Pilot Plant Materials Interface Interactions 
Test: Papers presented at the Commission of European 
Communities workshop on in situ testing of radioactive 
waste forms and ineered barriers. 

DE93040210/GAR 414,197 PC A04/MF A01 


DE93040214/GAR 


AFBC Roadbed Proj 
DE93040214/GAR 


DE93040225/GAR 
Base isolation: Fresh insight. 
DE93040225/GAR 
DE93040233/GAR 
Criticality safety evaluation of the fuel cycle facility electror- 


efiner. 

DE93040233/GAR PC A03/MF A01 
DE93040266/GAR 

Microscopic evaluation of low-temperature embrittlement in 


Type 308 stainless steel welds. 
DE93040266/GAR 414,523 PC A03/MF A01 


DE93040272/GAR 


Intensity interferometry at the X13A undulator beamiine. 
DE93040272/GAR 415,499 PC A03/MF A01 


DE93040292/GAR 


Compton polarimeter at the SLC. 
DE93040292/GAR 415,500 PC A02/MF A01 


DE93040298/GAR 


600 MeV cyclotron for radioactive beam production. 
DE93040298/GAR 415,501 PC A03/MF A01 


DE93040301/GAR 


Metallization and charge-transfer gap closure of transition- 
metal iodides under pressure. 
DE93040301/GAR 413,461 PC A06/MF A02 


DE93040310/GAR 


Optics survivabili 
DE93040310/GAI 


DE93040312/GAR 


Waste Sampling and Characterization Facility (WSCF). 
Maintenance Implementation Plan. 
DE93040312/GAR 414,954 PC AQS/MF A01 


DE93040314/GAR 
Evaluation of a Radiation Worker Safety Training Program 


at a nuclear facility. 
DE93040314/GA 414,698 PC A03/MF A01 
DE93040315/GAR 


Action plan for responses to abnormal conditions in Han- 
— Site - me waste tanks with high organic content. 


5E93040315/GAR 414,198 PC A03/MF A01 
DE93040316/GAR 


pr a of ferrocyanides and oxyanions in waste 
by Fourier transform infrared reflection methods. 
DES 316/GAR 414,955 PC A03/MF A01 


DE93040321/GAR 


Facility Operations 1993 fiscal year work plan: WBS 1.3.1. 
DE93040321/GAR 415,007 PC A20/MF A04 


DE93040322/GAR 


Hanford Site Waste Storage Tank Information Notebook 
DE93040322/GAR 414,956 PC A21/MF A04 


DE93040326/GAR 


Testing of protective coatings in = 
DE93040326/GAR 


DE93040335/GAR 
Corrective action strategy for single-shell tanks containing 


organic chemicals. 
DE93040335/GAR 414,233 PC A04/MF A01 
DE93040347/GAR 


Cratering evaluations and results. 
DEQ: 347/GAR 4 


DE93040348/GAR 
Patrick Air Force Base integrated resource assessment. 


Volume 2, Baseline detail. 
DE93040348/GAR 413,938 PC A05S/MF A01 
DE93040349/GAR 
Measurement and modeling of advanced coal conversion 
processes. Twenty-sixth quarterly report, January 1, 1993-- 


March 31, 1993. 
DE93040349/GAR 413,953 PC A03/MF A01 
DE93040350/GAR 
Measurement and modeling of advanced coal conversion 
processes. Twenty-seventh quarterly report, April 1, 1993-- 


June 30, 1993. 
DE93040350/GAR 413,954 PC A0S/MF A01 
DE93040358/GAR 


an UCG Demonstration Project. Final 
ess report, May 10, 1988--August 9, 1988. 
Be 3040358/GAR 413,955 PC A03/MF A01 
DE93040384/GAR 
Dynamic characteristics of Bridgestone low shear modulus- 


damping seismic isolation 
93040384/GAR 414, PC A04/MF A01 
OR-17 


March 1, 1994 


groundwater data. 
413,946 PC A03/MF A01 


413,401 PC A06/MF A02 


414,982 


support. Volume 2, Final report. 
415,244 PC A09/MF A03 


“PC A03/MF A01 


13,886 PC A03/MF A01 


technical 
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po wa yb ny | summary (1989). 
93040388/GAR 414,155 PC A0Q3/MF A01 


DE93040390/GAR 
Localization from near-source quasi-static electromagnetic 


fields. 
DE93040390/GAR 414,628 PC A07/MF A02 
DE93040391/GAR 
Status report for the Smail-Tube Lysimeter Facility; Fiscal 
1 


992. 
be93040391 /GAR 414,234 PC A0S/MF A01 
DE93040392/GAR 
Ser ieee ape eraneanags te Se S8O-47 Gm 200 


414,199 PC A10/MF A03 


eee ave Mating Wetmep pmeeeenge, March 29-- 


e99040995/GAR 414,274 PC A13/MF A03 
DE93040401/GAR 


penny b- review, August 1993 
0E93040401 413,939 PC A09/MF A02 
DE93040406/GAR 
Continuum soil modeling in the static analysis of buried 
structures. 


414,200 PC A03/MF A01 


Establishing in situ conditions of Hanford waste tanks sub- 
jected to the aging effects of thermal degradation and 


creep of concrete. 

DE93040407/GAR 414,957 PC AQ3/MF A01 
DE93040414/GAR 

Definitive evaluation of Wheeler Reservoir sedments toxicity 

Se j freshwater mussels (Andodonta imbecillis 

). 

DE93040414/GAR 414,275 PC A03/MF A01 

DE93040429/GAR 


Studies of local electron heat transport on TFTR. 
DE93040429/GAR 415,296 PC A0Q4/MF A01 


ean eee 
a om ee aaeaes ne at Oy Gan eae 


£93040431/GAR 415,297 PC A03/MF A01 
DE93040432/GAR 
Computer simulation on the linear and nonlinear propaga- 


tion of the electromagnetic waves in the dielectric media. 
415,245 PC A03/MF A01 


Transient electron heat diffusivity obtained from trace impu- 


injection on TFTR. 
93040433/GAR 415,298 PC A03/MF A01 
DE93040434/GAR 


Fast-ion diffusion measurements from radial triton burn up 


studies. 
DE93040434/GAR 415,299 PC AQ3/MF A01 
ea 


itudies of confinement in TFTR supershots. 
Dessos4 S/GAR 415,300 PC A04/MF A01 
DE93040439/GAR 
Laser propagation in underdense plasmas: Scaling argu- 
ments. 
0E93040439/GAR 415,301 PC A03/MF A01 
DE93040442/GAR 
~ ing techniques to obtain uniform heating of spheri- 
cal metal in an induction furnace. 
DE93040442/GAR 414,345 PC A03/MF A01 
DE93040446/GAR 


Electrocatalysts for oxygen electrodes. Final report. 
0DE93040446/GAR 413,462 PC AQ4/MF A01 
DE93040449/GAR 
Energy use and conservation in China's residential and 
commercial sectors: Patterns, problems, and ’ 
DE93040449/GAR 413,940 A06/MF A02 


DE93040454/GAR 
Novel dual-screw coal feeder for production of low sulfur 


fuel. 
DE93040454/GAR 413,989 PC AOS/MF A02 
DE93040482/GAR 
Comparison of iterative methods for a model coupled 
eS eee eueatane. 
415,339 PC A03/MF A01 


properties on explosive source modeling: 
wm results. Los Alamos Source Project. 
bessoso201/ GAR 414,780 A06/MF A02 
DE93040504/GAR 
ing and comparison of two —, events at the 
0E93040504/GAR 414,781 1 PC MF AO1 
DE93040515/GAR 
Novel approaches to the production of higher alcohols from 
synthesis gas. Quarterly technical progress report No. 10, 
January 1, 1993--March 31, 1993. 
DE93040515/GAR 413,956 PC A03/MF A01 
DE93040517/GAR 
High pressure synthesis gas conversion. Task 3: High pres- 
sure profiles. 


OR-18 VOL. 94, No. 5 


DE93040517/GAR 
DE93040518/GAR 


413,957 PC A04/MF A01 


of bituminous coals: New direc- 
improved talytic 
, April 1, 1993--June 30, 1993. 
93040518/GAR 413,958 PC A02/MF A01 
DE93040523/GAR 
pe development of selective agglomeration. Exec- 


utive summary: Final report. 

DE93040523/GAR 413,990 PC A02/MF A01 
DE93040524/GAR 

Engineering development of selective agglomeration. Site 

closeout report. 

DE93040524/GAR 413,991 PC A03/MF A01 
DE93040525/GAR 

Cost reduction study for the LANL KrF laser-driven LMF 


298040525/GAR 414,928 PC A0S/MF A01 
DE93040528/GAR 


Development of improved processing and evaluation meth- 
ods for high reliability structural ceramics for advanced heat 
Ftd ee Magee *. Pee 


report. 
414,442 
cane 
Upper-crustal structure from NTS to Carrizozo, N.M. from 


414,782 PC A03/MF A01 


PC A08/MF A02 


Novel approach to highly dispersing catalytic materials in 
REY Final technical report, September 


413,959 PC A0S/MF A01 


analysis and project schedule for the Los Alamos 
National Laboratory (LANL) Health Physics Analysis Labo- 
ratory (HPAL) a 
DE93040565/GA\ 414,201 PC A04/MF A01 
DE93040571/GAR 
Hazardous waste treatment and environmental remediation 


research. 

DE93040571/GAR 414,235 PC A04/MF A01 
DE93040587/GAR 

Neptunium(V) sorption on quartz and albite in aqueous sus- 

pension. Annual progress report. 

DE93040587/GAR 414,202 PC A03/MF A01 
DE930406 13/GAR 

Low severity upgrading of F-T waxes with solid superacids. 

Quarterly report, March 1, 1993--May 31, 1993. 
0E93040613/GAR 413,960 PC A03/MF A01 


DE930406 14/GAR 
New model of coal-water interaction and relevance for 


413,992 PC A03/MF A01 


Report from the International Mouse Genome Conference, 


(99040615/GAR 414,633 PC A01/MF A01 
yaaa eee 
thanol synthesis and water gas shift over bifunctional sul- 
io calast. Technical progress report, March 1993--May 
DE93040616/GAR 413,463 PC A03/MF A01 
DE93040617/GAR 


Oxidation of coal and coal pyrite mechanisms and influence 
on surface characteristics. (Quarterly) technical progress 


0€99040617/GAR. 
93040617/GAR 413,993 PC A03/MF A01 
DE93040619/GAR 


Industrial pulverized coal low NO(sub x) burner. Phase 1. 

DE93040619/GAR 414,105 PC A03/MF A01 
DE93040621/GAR 

Volatiles combustion in fluidized beds. Technical progress 

4 March 1993--3 June 1993. 

93040621/GAR 413,994 PC A03/MF A01 
DE93040622/GAR 

Configurational diffusion of asphaltenes in fresh and aged 

extrudates. Quarterly progress report, (March-- 

413,995 PC A03/MF A01 


Rheology of coal-water slurries prepared by the HP roll mill 
of coal. Quarterly technical progress report No. 3, 
ch May 31. 1993. 
/GAR 413,996 PC A03/MF A01 
DE93040624/GAR 
Evaluation of hyperbaric filtration for fine coal dewatering. 
Mey 301 technical progress report, March 1, 1993-- 


, 1993. 
DE93040624/GAR 413,997 PC A03/MF A01 


173.06 PC A02/MF A01 


of octane enhancers 
Sete during 


slurry-phase Fi 
n'a. Ocuber 
1, 1, tood Deconter 31, etme nae 


DE93040632/GAR 413,962 PC A03/MF A01 
DE93040635/GAR 
Mixed Waste Management Facility (MWMF) groundwater 


monit report. First quarter 1993. 
DES: 5/GAR 414,276 PC A24/MF A04 


DE93040647/GAR 


Coal liquefaction process streams characterization and 
evaluation. Topical report: Analytical methods for applica- 
tion to coal-derived resids, A literature survey 

DE93040647/GAR 413,963 PC A03/MF A01 


DE93040650/GAR 
Lawrence Livermore National Laboratory safeguards and 
Sonty qaney fee ess report to the US Department of 


. Quarter ending June 30, 1993. 
Be 50/GAR 415,021 PC A03/MF A01 


DE93040655/GAR 
the effects of thread placement on the Kendall 


5293040655/GAR PC A03/MF A01 
DE93040660/GAR 

US Department of Energy Environmental Restoration and 

Waste Management tpeesn Plan, Fiscal years 1994-- 


414, 236 PC A07/MF A02 


413,681 


Pacific Northwest Laboratory tasks — fia the Office of 

Tech Development national program 

DES: 7/GAR 414,277 °C A03/MF A01 
DE93040674/GAR 


Thermodynamic model for calorimetric and phase coexist- 
ence properties of coal derived fluids. Final technical 


Desac 
93040674/GAR 413,998 PC A07/MF A02 
DE93040675/GAR 


Sequential low-temperature depolymerization and liquefac- 
tion of US coal. Final report, January 1, 1987--January 1, 


1991. 
DE93040675/GAR 413,964 PC A07/MF A02 


DE9304068 1/GAR 
Integrated low emissions cleanup system for direct coal 
fueled turbines (moving bed, fluid bed contactor/ceramic 
filter). Twenty-third quarterly status report, April--June 1993. 
DE93040681/GAR 414,106 PC A03/MF A01 
DE93040684/GAR 
Theoretical studies of turbulence and anomalous transport 
in toroidal confinement 
DE93040684/GAR PC A02/MF A01 
DE93040688/GAR 
Center of Excellence: Microlaser microscope. Annual 


progress technical report. 
BE92040688/GAR 414,742 PC A03/MF A01 


DE93040709/GAR 
Direct catalytic 


technical progr: 

DE93040709/GAR 
DE93040906/GAR 

National Institute for Petroleum and Energy Research quar- 

terly technical report for April-June 30, 1993. Volume 2, 

Energy Production Research. 

DE93040906/GAR 414,861 PC A04/MF A01 
DE93041031/GAR 

Remedial action and site design for stabilization of the inac- 

tive uranium mill tailings sites at Slick Rock, Colorado. At- 

tachment 2, Geology report 

DE93041031/GAR 
DE9304 1032/GAR 

Remedial action and site design for stabilization of the inac- 

tive uranium mill tailings sites at Slick Rock, Colorado. At- 

3, Groundwater hydrology report. 

DE93041032/GAR 414,203 PC A04/MF A01 
DE9304 1033/GAR 

Remedial action pian and site design for stabilization of the 

inactive uranium mill tailings sites at Slick Rock, Colorado. 

Appendix A to Attachment 3, Tables. 

DE93041033/GAR 414,278 PC A20/MF A04 
DE93041034/GAR 

Remedial action pian and site design for stabilization of the 

inactive uranium mill tailings sites at Slick Rock, Colorado. 

Appendix B to Attachment 3, Lithologic logs. 

DE93041034/GAR 414,204 PC A12/MF A03 
DE93041035/GAR 

Remedial action plan and site design for stabilization of the 

inactive uranium mill tailings sites at Slick Rock, Colorado. 

Appendix C to Attachment 3, Calculations. 

DE93041035/GAR 414,205 PC A22/MF A04 
DE93041036/GAR 

Remedial action and site design for stabilization of the inac- 

tive uranium mill tailings sites at Slick Rock, Colorado. At- 

tachment 4, Water resources protection strategy. 

DE93041036/GAR 414,206 PC A03/MF A01 
DE93041038/GAR 

Am ag at the Component Development and Integration 

ee Quarterly technical progress report, January 1-- 

March 31, 1993. 

DE93041038/GAR 
DE93041042/GAR 

Fossil Energy Program semiannual progress report for Oc- 
tober 1992 through March 1993. 


es. 
415,302 


ition of nitric — Quarterly 
ess report No. 7, April--June 199: 
414,107 PC A03/MF A01 


414,815 PC A02/MF A01 


414,237 PC A03/MF A01 
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DE93041042/GAR 
DE9304 1086/GAR 

Tip stabilizer for a chain saw. Final report. 

DE93041086/GAR 414,418 PC A02/MF A01 
DE93041089/GAR 

High energy physics program at Texas A&M University. 

Final report, April 1, 1990--March 31, 1991. 

DE93041089/GAR 415,502 PC A09/MF A02 


DE93041090/GAR 
Geological support for the subsurface microbiological sam- 


pling program. 
DE93041090/GAR 414,816 PC A04/MF A01 
DE93041118/GAR 


Everything you might want to know about the Internet but 
are afraid to ask. A new users resource. 
DE93041118/GAR 413, 771 PC A14/MF A03 


DE93041122/GAR 
Description of work for 100-N Hanford Generating Plant 


settling pond drilling and sampling. 
DE93041 122/GAR 414,238 PC A02/MF A01 


DE93041132/GAR 
Mid-year status report for TTP (number sign)SR-1320-02 


UST: Cs extraction testi 
DE93041132/GAR 414,207 PC A03/MF A01 
DE93041212/GAR 


Environmental Guidance Program Reference Book: Marine 
Protection, Research, and nctuaries Act and Marine 
Mammal Protection Act. Revision 3. 

DE93041212/GAR 414,279 PC A12/MF A03 


DE93041214/GAR 


Environmental Guidance Pr 
gered Species Act and the 
Act. Revision 5. 
DE93041214/GAR 
DE93041218/GAR 
Development of an advanced, continuous mild gasification 
process for the production of co-products. Quarterly report, 
January 1, 1993--March 31, 1993. 
DE93041218/GAR 413,965 PC A02/MF A01 


DE93041221/GAR 


Supercritical thermodynamics of sulfur and a a 
cies. Quarterly progress report, April 1, 1993-- 


1993. 

DE93041221/GAR 413,966 PC A03/MF A01 
DE93041223/GAR 

Control of catalytic hydrotreating selectivity with ammonia. 

(Quarterly) report, April 1, 1993--June 30, 1993. 

DE93041223/GAR 413,464 PC A02/MF A01 


DE93041224/GAR 
Hydrothermal reactions of fly ash. (Quarterly) report, April 1, 


1993--June 31, 1993. 
DE93041224/GAR 414,000 PC A02/MF A01 
DE93041227/GAR 
Evaluation of the Crude Oil Policy Model (COPM) and rec- 
ommended modifications. 
DE93041227/GAR 414,001 PC A02/MF A01 


DE93041229/GAR 


Surfactant studies for bench-scale operation. Fourth quar- 
= technical progress report, April 1, 1993--June 30, 


be93041229/GAR 413,967 PC A03/MF A01 
DE93041231/GAR 

Coal-fired high performance power generati system. 

Quarterly progress report, January 1--March 31, 1992. 

DE93041231/GAR 413,923 PC A03/MF A01 
DE93041232/GAR 


Transient studies of low temperature catalysts for methane 
conversion. Quarterly technical progress report, March 30, 


1993--June 30, 1993. 
DE93041232/GAR 413,465 PC A02/MF A01 
DE93041233/GAR 
Bed material agglomeration during fluidized bed combus- 
tion. Technical progress report, April 1, 1993--June 30, 


1993. 

DE93041233/GAR 414,002 PC A03/MF A01 
DE93041234/GAR 

Heteronuclear probes of coal structure and reactivity. Quar- 


terly report, (April--June 1993). 

DE93041234/GAR 414,003 PC A03/MF A01 
DE9304 1235/GAR 

Fischer-Tropsch synthesis in supercritical reaction media. 

(Quarterly report, April-June 1993). 

DE93041235/GAR 413,968 PC A01/MF A01 


DE93041236/GAR 
Micro-agglomerate flotation for deep cf} of coal. Quar- 


terly progress report, 1--June 30, 1993 
DE93041236/GAR 414,004 PC A02/MF A01 
DE93041237/GAR 


Role of catalyst precursor anions in coal gasification. Sev- 
enth quarterly report, April--June 1993. 
DE93041237/GAR 413,969 PC A02/MF A01 


DE93041238/GAR 
Non-intrusive measurement of particle charge: Electrostatic 
dry coal cleaning. Technical progress report No. 8, April 1, 


1993--June 30, 1993. 
DE93041238/GAR 414,005 PC A03/MF A01 
DE93041242/GAR 
Mechanism of hydrogen incorporation in coal liquefaction. 
(Quarterly) progress report, (April-June 1993). 


413,999 PC A10/MF A03 


am Reference Book: Endan- 
ish and Wildlife Coordination 


414,888 PC A13/MF A03 


DE93041242/GAR 
DE93041244/GAR 


Bench-scale demonstration of biological production of etha 
nol from coal synthesis gas. Quarterly rk omy April 1, 1993-- 


June 30, 1993. 
DE93041244/GAR 413,971 PC A03/MF A01 
DE93041245/GAR 
Engineering ae res 6 es ee ee 
lerly technical 


414,006 PC A0S/MF A01 


413,970 PC A03/MF A01 


eport 

DE93041245/GAR 
DE93041246/GAR 

High SO(sub 2) removal efficiency testing. Technical 

progress report, (1 April--30 June 1993). 

DE 1246/GAR 414,108 PC A03/MF A01 
DE93041247/GAR 

Fundamental mechanisms in flue gas conditioning. Quarter- 


report, April 1993--June 1993. 
93041247/GAR 414,109 PC A03/MF A01 
DE93041248/GAR 
Advanced liquefaction Mme | coal swelling and catalyst dis- 
techniques. Quarterly technical progress report, 


persion 
January--March 1993. 
DE93041248/GAR 413,972 PC A0S/MF A01 


DE93041261/GAR 
i igation of coal structure. Quarterly report, April 1, 


1993--June 30, 1993. 
DE93041261/GAR 414,007 PC A03/MF A01 
DE93041263/GAR 
Suppression of fine ash formation in pulverized coal flames. 
Quarterly technical progress report No. 3, April 1, 1993-- 


June 30, 1993. 
DE93041263/GAR 414,008 PC A01/MF A01 
DE93041264/GAR 


——— formulations of regenerable flue gas clea 
talysts. ess report, March 1, 1993--May 31, 1993. 
DE93041264 GAR 414,110 PC AQ3/MF A01 

DE93041266/GAR 
Bench-scale testing of the Multi-Gravity separator in combi- 
nation with Microcel. Third quarterly report, April 1, 1993-- 


June 30, 1993. 
DE93041266/GAR 414,009 PC A02/MF A01 
DE93041270/GAR 


Hg report on conductive paints, May 1, 1993--August 


DE93041270/GAR 414,089 PC A03/MF A01 
DE93041272/GAR 
Multi-level data-flow architecture for signal and data proc- 


jammer y Final report. 
DE 1272/GAR 413,649 PC A02/MF A01 


DE93041273/GAR 


and demonstration of a personal monitoring 
system for exposure to hydrogen fluoride. Final report. 
DE93041273/GAR 414,679 PC A0S/MF A02 


DE93041279/GAR 
Dual-band, infrared buried ~~ detection using a statistical 
pattern en ion approac’ 
DE93041279/GAR 415,081 PC A03/MF A01 
a 


Char particle fragmentation and its effect on unburned 
carbon pulverized coal combustion. Quarterly report, 


April 1, 1993--June 30, 1993. 
DE93041283/GAR 414,010 PC A03/MF A01 


DE93041284/GAR 


Fischer-tropsch synthesis in supercritical fluids. Quarterly 
technical progress report, April 1, 1993--June 30, 1993. 
DE93041284/GAR 413,973 PC ‘A01/MF A01 
DE93041295/GAR 

Study of coal extraction with electron paramagnetic reso- 
nance (EPR) and proton nuclear —- resonance relax- 
ation techniques. Quarterly technical progress report, April 
1, 1993--June 30, 1993. 

DE93041295/GAR PC A03/MF A01 


DE93041296/GAR 


Technology development for cobalt F-T catalysts. Quarterly 
technical progress report No. 2, January 1, 1993--March 31, 


1993. 
DE93041296/GAR 413,974 PC A03/MF A01 
DE93041309/GAR 


Comments on new technical and economic data available 
er ee Oe ee ee 


lines and standards. 
DE99041300/GAR 414,280 PC A02/MF A01 


DE93041311/GAR 
— for fundamental and exploratory R and D in natu- 


599041311 /GAl 
DE 1311/GAR 414,862 PC A02/MF A01 
DE93041312/GAR 
Progress report on the AMT 
DE93041312/GAR 
DE93041313/GAR 


414,011 


analysis. 
414,012 PC A03/MF A01 


security issues related to US 
ration, development, produc- 

. Final report, Task 13. 

414,013 PC AO9/MF A02 


Analysis 

crude oil and natural gas 
tion, transportation and 
DE93041313/GAR 


DE93041314/GAR 
Analysis of the effects of section 29 tax credits on reserve 


SS ee ee eee 


DE93516671/GAR 


DE93041314/GAR 


DE93041316/GAR 
Modifications to R 
DE93041316/GAR 

DE93041321/GAR 
Coal sector profile. 
DE93041321/GAR 

DE93041326/GAR 


414,014 PC A06/MF A02 
Costs System. 
414,015 PC A03/MF A01 


414,016 PC A0S/MF A01 


coal supply and demand. 
414,017 PC A03/MF A01 


Beseod sae/GAR 
DE93041330/GAR 

os ma pollution regulations on the US refining indus- 

DE93041330/GAR 414,111 PC AQ4/MF A01 
DE93041333/GAR 

Potential impact of proposed 

tion on the US refining industry 

DE93041333/GAR 
DE93041337/GAR 


USC macro data-flow simulator. Technical report. 
DE93041337/GAR 413,682 PC A03/MF A01 


DE935 16633/GAR 


Elementer til en hai 
of a plan of mai for saving 
DE93516633/GA! 


DE93516635/GAR 


hazardous air — legisla- 
. Final report, Pree 
414,112 Bc A04/ME A01 


in for elbesparelser. (Elements 


se 1408 9 Pe A03/MF A01 


Status og perspektiver. Notat udar- 

til Energrolugeoien 1992. (Danish 

tatus and eT Note produced 
‘Energiredegoerelse’ 1992). 

414,070 PC A03/MF A01 


bejdet i tilki 
energy research. 
in connection with 
DE93516635/GAR 
DE93516637/GAR 
Statusrapport for biogasfaellesaniaeg. (Report on status of 
communal biomass conversion 


DE93516637/GAR 414,018 PC A03/MF A01 
DE93516644/GAR 
a fjernvarmevaerk i Oester Hornum. Udrednings- 
wiscaine t. (Straw-fired district heating plant in Oester Hornum. 
pr ). 
DE93516644/GAR 414,041 PC A0Q4/MF A01 
DE93516645/GAR 
Storskala halmieverancer til eksisterende kulfyrede kraft- 
vaerker. (Large-scale straw supplies to existing coal-fired 
power stations a 
DE93516645/GAR 414,019 PC A03/MF A01 
DE93516647/GAR 
Optimering paa el-netvaerk. (Optimization of electric power 
network). 
DE93516647/GAR 413,935 PC A10/MF A03 


DE93516649/GAR 


Undersoegelse af det udenlandske marked for kommer- 
cielle traeforgasningsaniaeg til kraftvarmeproduktion, spe- 
cielt med henblik paa opfoereise af et aniaeg hos Herning 
Kommunale Vaerker. (Investigation of the foreign market 
for commercial wood gasification systems for the produc- 
pat ited heat and electricity, especially for the 
the establishment of a plant at Herning munici- 


Pal wot oan 413,924 PC A04/MF A01 
DE93516651/GAR 
Revurdering af samfundsoekonomisk braendselspris for 
haim. (Re-evaluation of the socio-economical cost for 
straw). 
DE93516651/GAR 414,020 PC A03/MF A01 
DE93516654/GAR 
Koeleanlaeg - CFC-koelemidier. Rapport 1. R ‘ering af 
CFC (R12) og genbrug af r reret CFC til koeleformaal. 
(Refrigeration systems - CF . Report 1. Regen- 
eration of CFC (R12) and aus regenerated CFC for re- 
— purposes). 
93516654/GAR 414,113 PC A04/MF A01 
DE93516655/GAR 


Udvikling age af “komfur-ovn" med lavt elfor- 
brug. ( and testing of ‘electric cooker’ with low 


electricity —- 
DE93516655/GA 413,393 PC A03/MF A01 


DE93516658/GAR 
Udmattelsesforsoeg med laminerede limtraebjaelker. Del- 
rapport 15. Proevning af serie M. (Fatigue tests on laminat- 
ed beams. Partial report 15. lee series M). 
DE93516658/GAR 4,050 PC A03/MF A01 
ge el 
por 16. Proevnng at "at eorie N. (Fetigue teste on lamina 
rapport 16. af serie N. (Fatigue tests on t- 
fartial report 16. T of series N 
BEsss 16658/GAR 


). 
414,051 A03/MF A01 
DE93516661/GAR 
Energistyring/energimanagement. Begraensning af ou, 
werelcdlcn curamiuaed tilanal een Energy 
control/ Limitation of energy consump- 
tion and ‘reduction of 


sub 2) 
DE93516661/GAR 
DE93516671/GAR 
ey @ ie wena any Se eae & 


DE93816671/GAR 414,097 PC A03/MF A01 


March 1,1994 OR-19 


emission). 
414,071 PC A07/MF A02 
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DE93516674/GAR 
ation. Fri 


and economical rela 
DE93516674/GAR 


DE93524517/GAR 
Evaluation of a Henley Burrowes shredder for size reduc- 


tion of various waste materials. 
DE93524517/GAR 414,239 PC A03/MF A01 


DE93524518/GAR 


Whole tree harvesting 
DE93524518/GAR 


yo pel 


414,052 PC A07/MF A02 


systems for wood fuel. 
414,021 PC A04/MF A01 


predictions of SERI-RES. 


in the 
DE93: M519/GAR 413,384 PC A05S/MF A01 
DE93524592/GAR 


Task Force on Integrated Energy and Environmental Plan- 
ning: The Netherlands - Poland. Volume 4: Verification and 
ee Se nae ae eee ae 


DE98524592/GAR 414,072 PC A07/MF A02 
DE94000342/GAR 


Economic impact of proposed regulations on the discharge 
of drilling muds and cuttings from the offshore facilities on 
US undiscovered crude oil reserves. 

DE94000342/GAR 414,863 PC A03/MF A01 


DE94000358/GAR 
a pal mee Plasma Laboratory Theory Di- 


Physics 
ay be a January 1--March 31, 1993. 
E94000358/6A 415,303 PC A03/MF A01 
DE94000363/GAR 


Comprehensive program to develop correlations for the 
properties of kraft black liquors. Interim report 


3. 
DE94000363/GAR 414,240 PC A0S/MF A01 
DE94000364/GAR 


Electron transfer activation of thiophene. Pr 
DE94000364/GAR 413,466 


ye ane 


in pr hide dry: of projects. 
DESs00041O7GAA 414,316 PC A19/MF A04 


DE94000450/GAR 


Material characterization of the clay bonded silicon carbide 
candle filters and ash formations in the W-APF system after 
500 hours of hot gas filtration at AEP. Appendix to Ad- 
vanced Particle Filter: Technical progress report No. 11, 


January-March 1993. 
DE94000450/GAR 413,975 PC A13/MF A03 
DE94000451/GAR 


High efficiency shale oil recovery. Final report, January 1, 
1992--June 30, 1993. 
DE94000451/GAR 413,976 PC A03/MF A01 


DE94000459/GAR 
Power Quarterly technical 


Systems Development Facility. 
pri report, January 1--March 31, 1993. 
DE 59/GAR 413,925 PC A03/MF A01 


DE94000536/GAR 


Theoretical and numerical studies in magnetic fusion. 
Pr eee 1992--1993. 
DE GAR 415,304 PC A03/MF A01 


pasensenen/ann 


Theoretical particle physics. Progress report, FY 199: 
0DE94000538/GAR 415,503 PC AOa/ MF A01 


DE94000583/GAR 
Technical area status report for chemical/physical treat- 


ment. Volume 2. 
414,208 PC A20/MF A04 


ess report. 
A02/MF A01 


DE94000583/GAR 
DE940007 10/GAR 
' fluctuations in lasers. Progress report, June 1, 


Statistical 
1990--May 31, 1993. 
DE94000710/GAR 415,246 PC A03/MF A01 


DE94000779/GAR 
Fusion Plasma Theory Grant: Task 3, Auxiliary Radiofre- 
quency Heating of Tokamaks. Annual report, November 16, 
1992--November 15, 1993. 
DE94000779/GAR 415,305 PC A03/MF A01 
DE94700001/GAR 
r obtained by physical processes: 


cathode , Spraying, melting. 
0DE94700001/GA' 414,455 PC AOQ2/MF A01 
DE94702012/GAR 


ee Be Ree bee poem ant ees ae 


eret for 50 Hz 
(Report on cancer wilt amb te chien live in 


ee 
DE94702012/GAR 414,680 PC A04/MF A01 
DE94702013/GAR 


installationsvejiledning for solvarmeaniaeg. (Guide to the in- 

stallation of solar heating systems). 

DE94702013/GAR 414,042 PC A04/MF A01 
DE94702016/GAR 


Rapport om risiko for kraeft ved udsaettelse for ekstreme 
lavfrekvente 


DE94702016/GAR 414,681 PC A06/MF A02 
DE94702017/GAR 


Koncept for store vindmoelier. (Concept for larger wind- 


mills). 

DE94702017/GAR 414,053 PC A11/MF A03 
DE94702022/GAR 

Biogasfaellesaniaeg. 

foams nage me af N, P og 

version plants. Agricultural usefulness 

of N, P and K). 

DE94702022/GAR 
DE94702023/GAR 

Projekt energivogter. Rapport fra projektets foerste aar. 

(Energy watcher project. Report from the project's first 

year). 

DE94702023/GAR 414,073 PC AOS/MF A01 
DE94702025/GAR 


Rapport om informative elregninger. (Report on informative 
ity bills 


electricity bills). 
DE94702025/GAR 414,074 PC A07/MF A02 
og sn 


414,241 PC A04/MF A01 


Rapport fra projektets andet aar. 
Ay Report from the project's second 
). 
§€94702026/GAR 414,075 PC A03/MF AO1 
DE94702027/GAR 
Reduktion af NO(sub x)-emission fra naturgasfyrede indus- 
trikedler. (Reduction of NO(sub x) emission from natural- 


s fired industrial boilers). 
94702027/GAR 414,114 PC A05S/MF A01 


DE94702028/GAR 
Loftradiatorer for lavtemperaturdrift. (Loft radiators and low 


temperature operation). 
DE94702028/GAR 413,385 PC A04/MF A01 
DE94702029/GAR 


Selvcirkulerende solvarmeaniaeg med lavtliggende behoid- 
er. Forprojekt. (Self-circulating solar heating systems with 
low-lying container. Preliminary project). 

DE94702029/GAR 414,090 PC A03/MF A01 
DE94702145/GAR 

eee Se a Cae & OF aay oe 

S. 

DE94702145/GAR 414,864 PC A06/MF A02 
DE94702148/GAR 

Electrochemical conversion of methane. Materials and re- 


actions. 

DE94702148/GAR 413,977 PC A08/MF A02 
DE94702149/GAR 

Deposition of pape transported atmospheric pollutants 

in southern Norway and elucidation of a method for predict- 
ing their potential effect on soil acidification and regional 
elemen 


it mobility in forest soils. 
DE94702149/GAR 414,115 PC A09/MF A02 


DE94702156/GAR 
Baltic Sea environmental wr The we area study 
for atmospheric deposition of pollutants. technical 


Dess7021 56/GAR 414,281 
DE94702160/GAR 

Brick and lime kilns in Ecuador. An example of woodfuel 

use in third world, small-scale industry. 

DE94702160/GAR 414,022 PC A03/MF A01 


DE94702161/GAR 
Health effects of charcoal and wood fuel use in low-income 


households in Lusaka, . 

DE94702161/GAR 414,682 PC A05/MF A01 
DE94702162/GAR 

Rural electrification in Mozambique, Tanzania, Zambia and 
Zimbabwe. a report from the SEI/BUN workshop 


on rural electrification 
DE94702162/GAR 413,926 PC A03/MF A01 
DE94702163/GAR 


om Bh Ree nif Lng yg Thy le 
icauben “ome Present sta’ 
94702163/GAR 413,927 PC A0a/ MF A01 


DE94702164/GAR 
Application of the LEAP/EDB energy/environment planning 


system in Costa Rica. 
DE94702164/GAR 414,076 PC A05S/MF A01 


DE94702165/GAR 


Household : Problems, policies and pri 
DE947021 es/GaA 


i ‘ospects. 
413,941 PC A03/MF A01 
DE94702166/GAR 


Se oe Gneete Current anthropogenic 


sources and 
0t94702166/GAR 414,116 PC A03/MF A01 
DE94702167/GAR 


p~— Wate 


PC A07/MF A02 


Economics, ethics and : 
DE94702167/GAR 13,266 PC A04/MF A01 


DE94702168/GAR 


Accountability for cli ’ 
0DE94702168/GAR 414,117 PC A03/MF A01 


i in Bad ia, September 2. 
DE94702169/GAR 413,267 PC AO5/MF A01 
DE94702184/GAR 

and corrosion. Annex VI - Environmental and chem- 


Scaling 
ical aspects of thermal energy storage in aquifers. 


DE94702184/GAR 


DE94702186/GAR 
Vaermepumpar foer direktelvaermda villor. (Heat pumps for 
houses with direct electric heating). 
DE94702186/GAR 413,386 PC A08/MF A02 
DE94702187/GAR 
Pilotprojekt foer saesongsvaermelager. Erfarenheter Kronh- 
jorten i Vaexjoe. (Pilot project for seasonal heat storage. 
Experiences gained at Kronhjorten, Vaexjoe). 
DE94702187/GAR 414,091 PC A05/MF A01 
DE94702188/GAR 


Effektstyrning i smaahus med luftburen vaerme. Ekonomi - 
funktion - komfort. (Power regulation in single family houses 
with warm air central heating. Economy - function - com- 


fort). 
DE94702188/GAR 413,942 PC A04/MF A01 


DE94702191/GAR 


Svenska maetnaet foer luft och nederboerd. (Monitoring 
network for air and precipitation measurements in Sweden). 
DE94702191/GAR 414,118 PC A03/MF A01 


DE94702192/GAR 


Emission measurements from a urea-based SCR/oxi cata- 
= NO(sub x)/HC exhaust gas treatment system on board 


terry. 
414,119 PC A03/MF A0O1 


414,054 PC A06/MF A02 


a diesel powered pa: 
DE94702192/GAR 
DE94702193/GAR 
Luftfoeroreningar i soedra Sverige - nedfall och effekter 
1992. (Air pollution in southern Sweden - Deposition and ef- 


fects 1992). 
0E94702193/GAR 414,120 PC A04/MF A01 


DE94702195/GAR 
Mercury in the atmosphere. Emissions, 
deposition and effects. 
DE94702195/GAR 


DE94702196/GAR 
Method for assessing the expected climatic effects from 


emission scenarios using the quantity radiative forci 
DE94702196/GAR 413,268 PC A03/MF A01 


DE94702197/GAR 
Gasverkstomter i Sverige. En inventering av efterbehand- 
lingsbehovet vid landets gasverkstomter. (Gasworks sites in 
Sweden. Inventory of the need for after-treatment of the 


country’s gasworks sites). 
DE94702197/GAR 414,317 PC A06/MF A02 


DE94702199/GAR 
Kartlaeggning av installerade NO(sub x)-, SO(sub 2)- och 
CO-instrument. (installations of instruments for continuous 
measurements of NO(sub x), SO(sub 2) and CO). 
DE94702199/GAR 414,122 PC A06/MF A02 


DE94702200/GAR 
NO(sub x)-reduktion av gaser fraan gasturbiner och diesel- 
motorer genom foerkoppling till fastbraensieeidad panna. 
(NO(sub x) reduction of gases from gas turbines and diesel 
Se Se ee a solid fuel). 
94702200/GAR 414,123 PC A03/MF A01 


transformations, 


414,121 PC A03/MF A01 


DE94702202/GAR 
Preparation, characterization and modeling of air electrodes 


for alkaline fuel cells. 
DE94702202/GAR 414,055 PC A06/MF A02 


DE94702203/GAR 
Control of saturated synchronous machines. 
DE94702203/GAR 413,826 PC A08/MF A02 
DE94702204/GAR 
Numerical determination of the interaction between a 


sphere and a particle carried by a 
DE94702204/GAR PC A07/MF A02 


DE94702206/GAR 


Energi foer kommande generationer. En !VA-studie om 
behov och foerutsaettningar foer forskning och teknisk ut- 
veckling infoer 2000-talet. (Energy for generations to come. 
Conclusions and recommendations. An IVA-study of needs 
and prerequisites for research and technical development 


for the 2000s). 
DE94702206/GAR 414,077 PC A03/MF A01 
DE94702207/GAR 
Energi foer kommande ationer. Delistudie 2. Fram- 
gaangsrik utveckling av energiteknik. (Energy for genera- 
tions to come. Part 2. Successful development of energy 
technology). 
DE94702207/GAR 414,078 PC A07/MF A02 
DE94702208/GAR 
Energi foer kommande generationer. Delstudie 3. Energi- 
forskning: Optioner infoer 2000-talet. (Energy for ‘a- 
tions to come. Part 3. Energy research: Options for 21st 
century). 
DE94702208/GAR 414,079 PC A07/MF A02 


DE94702209/GAR 


Utvaerdering av programmet foer effektivare energian- 
vaendning. (Evaluation of the program for efficient energy 


use). 
DE94702209/GAR 414,080 PC A10/MF A03 
DE94702210/GAR 


fluid. 
414,124 


metangassammansaettning 
, aes from waste. Opti- 
olled deposition of 


solid waste). 
DE94702210/GAR 414,242 PC A04/MF A01 
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DE94702214/GAR 
Vaexthusgasutslaepp fraan husdjur. (Greenhouse gas emis- 


sions from livestock). 
DE94702214/GAR 414,125 PC A03/MF A01 
DE94702289/GAR 


Effect of material innomogeneities on the characteristics of 
semi-crystalline silicon solar cells. 
DE94702289/GAR 414,092 PC A03/MF A01 


DE94702290/GAR 


Field experience with a grid-connected photovoltaic system 


based on amorphous silicon 
DE94702290/GAR 414,093 PC A02/MF A01 


Pa 


low surface recombination velocities on 2.5 
jem Si wafers, obtained with low-temperature 
Secs D of Si-oxide and Si-nitride. 
DE94702291/GAR 413,887 PC A01/MF A01 


DE94702292/GAR 
Short oe of aerodynamic research in the JOULE 


= projects and of results obtained. 
DI 94702282/G8R 414,056 PC A03/MF A01 
DGLR-92-03-108 


Simulation of Hypersonic, Lae Flow around Reentry 
Bodies: Comparisons of Numerical and Experimental Re- 


Suits. 

N94-14710/5/GAR 
DHHS/PUB/NIOSH-93-118 

NIOSH Research and Demonstration Grants. Annual 


Report, Fiscal Year 1992. 
PB94-118064/GAR 414,688 PC A09/MF A02 
DI-BR-APO-CCRS-93-10 
Classic Period Occupation on the Santa Cruz Flats: The 
Santa Cruz Flats Archa ical Project. Part 1 and Part 2. 
PB94-120862/GAR 413,334 PC A99/MF A06 


DLOR-RN-92-5 
Analysis of Helicopter Attrition Using a Low Level Combat 


Simulation. 
N94-13839/3/GAR 414,747 PC A04/MF A01 
DLOR-RN-92-6 


HELSCAM V2.0: Development and eer 1 
N94-13867/4/GAR 


DLR-FB-92-07 


Ueberwachte Klassifikation von ey ee, 
(Supervised Classification of Remotely Sensed | ). 
N94-14428/4/GAR 413,763 PC A10/MF A03 


OLR-FB-92-21 
Fluxes of Heat and Water Vapour in a Convective Mixed 


Layer during EFEDA. 
N94-14132/2/GAR PC A05/MF A01 


DLR-FB-92-23 


Aigorithmus Zur Nebelfernerkundung Aus Satellitendaten 

und Zusatzinformationen (Algorithm for the Remote Sens- 
of Fog Using Satellite-Data and Additional Information). 

N94-14135/5/GAR 413,276 PC A0S/MF A01 


DLR-FB-92-26 


Turbulente Diffusion in Einer 

MIT Stabiler Dichteschichtung (Turbul 
neous Shear Flow with Stable ees Satacaton) 
94-14443/3/GAR 415,153 PC A0B8/MF A02 


DLR-FB-92-27 


ae Rhythmik bei der Simulation des D-2-Weltraum- 
po ot (Circadian Rhythms during Simulation of the D2-Spa- 


N94- 714049/1/GAR 414,671 PC A07/MF A02 
DLR-FB-92-30 

Widget Based Operations Simulator for a Planetary 

Camera: A Model for the High Resolution Stereo Camera 


on Mars 94. 
N94-14044/9/GAR 415,096 PC A06/MF A02 
OLR-FB-92-32 
Turbulente Partikeldispersion in Eingeschiossenen Drall- 
stroemui (Turbulent Particle Dispersion in Confined 


Swirl 
413,529 PC A09/MF A02 


415,675 PC A03/MF A01 


ition Guide. 
414,748 PC A07 


413,261 


Ing ). 
N94-14045/6/GAR 
DLR-FB-92-34 
Volistaendige Riemannioesung der Ein- und Zweidimen- 
sionalen Euler-Gleichungen (Full Riemann Solution of the 


One- and Two-Dimensional Euler pcre ). 
N94-14188/4/GAR 415,148 PC A07/MF A02 


DLR-FB-92-35 


pay von Mikrowellen an Rechteckigen Gebaeudefron- 
IT und Ohne Berueck: von Bodenreflexionen 


Reflections ( tion). 
N94- 15155/2/GAR~ 415,320 PC A05/MF A02 
DLR-FB-92-37 
Wasserdampf, Gesamtwasser und Niederschiagsrate Aus 
Daten Passiver Mikrowellenradiometer ueber Dem Ozean 
(Water-Vapour, Total Water and Rainrate from Passive 
Microwave Satellite Data over Ocean). 
N94-14189/2/GAR 413,309 PC A07/MF AO02 
DLR-MITT-90-15 


Characterization of Composite Materials for Aerospace 


Structures. 
N94-13804/7/GAR 414,467 PC A03/MF A01 


DMM(A)-109 


Measurement and Modelling of Bolted Joint Stress Relax- 
ation in Plastics. 


PB94-124849/GAR 
DMS-DR-2476-V-2 
Results of Experimental a to Determine Exter- 
nal Tank Protuberance Loads Using a 0.03-Scale Model of 
the Space Shuttle Launch Configuration (Model td in 
the NASA/ARC Unitary Plan Wind Tunnel, Volume 
N94-14047/2/GAR 415,587 PC AOS/MF A01 


DMS-RN-4-92 
Statistical Analysis of the M Rankings Problem: Kendall's 
Prototype and the Grouping Estimate Method Based on 


Normal Scores 
N94-13848/4/GAR 414,613 PC A03/MF A01 
DODA-AR-008- 156 
Techniques for the Flux Growth of Optical Materials 
(Growth of Beta-Barium Borate). 
AD-A272 717/0/GAR 415,229 PC A03/MF A01 


DODA-AR-008-252 
Evaluation of Transmission Efficiency and Coupling Loss 
Factor of Structural Junctions. 
AD-A272 890/5/GAR 415,047 PC A03/MF AO1 


DODA-AR-008-268 
Underwater Acoustic Generator Phase 2 Sea Trial, March 


1992. 
AD-A272 806/1/GAR 413,792 PC A03/MF A01 
DODA-AR-008-384 
Influence of Secondary Bending on Fatigue Life improve- 


ment in Bolted Joints. 
AD-A272 903/6/GAR 414,386 PC A03/MF A01 


DODA-AR-008-393 
eeenee & Setitep oo igen, Cageeme bp eee 
Mechanics and Combustion Held in Fishermens Bend, Vic- 
September-1 October 1993. 
413,513 PC A09/MF A02 


414,575 PC E05/MF E05 


toria on 30 
AD-A272 808/7/GAR 


DODA-AR-008-470 


Fully Replicated Distributed Database System. 
AD-A272 895/4/GAR 414,767 PC A03/MF A01 


DOE/BC/14899-1 
A ical steam inj 
DES: 162/GAR 
DOE/BC/14899-2 
ae pm of a three-dimensiona!l steam injection 


393000163/GAR 414,859 PC AQ3/MF A01 
DOE/BP-2138 


Affordability and other factors affecting the purchase of 
energy-efficient manufactured homes. 
DE93019110/GAR 413,383 PC A0S/MF A01 


DOE/BP-2139 


Road map for success: How northwest manufactured hous- 
ng conservation efforts revolutionized an industry. 
93019111/GAR 414,063 PC A08/MF A02 


DOE/BP-2140 


Non-space heating electrical consumption in manufactured 
homes: Residential Construction Demonstration Project 


= 2. Final report. 
93019485/GAR 413,936 PC A03/MF A01 
DOE/BP/18955-1 
Fish habitat improvement projects in the Fifteenmile Creek 
and Trout Creek Basins of central Oregon: Field review and 
mai nr tions. 
DE93019488/GAR 414,885 PC A04/MF A01 
DOE/BP/20291-1 
Wildlife ition and restoration for Grand Coulee Dam: 


Blue Creek ject, Phase 1 
DE93019490/GAR 414,886 PC A06/MF A02 
DOE/BP/21985-2 


Modified streamflows 1990 level of irri 
orado, Peace and Slave River Basin, 1 
DE93019486/GAR 414,851 


DOE/BP/94402-6 
Columbia River coordinated information system. Phase 2, 


Project summary report, 1992 
DE93018975/GAR 414,880 PC A03/MF A01 
DOE/BP/99654-1 


Habitats of weak salmon stocks of the Snake River Basin 
and feasible recovery measures. Recovery issues for 
pe pe one endangered Snake River salmon: Technical 


r 1 of 1 
39010080/GAR PC A07/MF A02 


DOE/BP/99654-2 
Flow augmentation and reservoir drawdown: Strategi ody 
recovery of threatened and endangered stocks of salmon in 
the Snake Riber Basin. Cy eee Ss See ow 
endangered report 2 
DE93018981/GAR 414,882 PC A03/MF A01 
DOE/BP/99654-3 


Effects of marine mammals on Columbia River salmon 
listed under the Endangered Species Act. Recovery issues 
for a Snake River salmon: Tech- 


nical report 3. 
DE93018982/GAR 414,883 PC A03/MF A01 


model for layered 


414,858 A0G/ MF A02 


tion: Missouri, Col- 
28-- 1989. 
PC A03/MF A01 


414,881 


of threatened and endan- 
ia River Basin. Recov- 
ed Snake River 


Tip stabilizer for a chain saw. Final report. 


DOE/ER/40039-99 


DE93041086/GAR 
DOE/CE/15501-T8 
ee high efficiency dehumidification systems using 


heat pipes. 
DE93040017/GAR 414,040 PC A08/MF A02 
DOE/CE/15525-T6 
Advanced Cooiing Technology, Inc. final technical progress 


r ’ 
DE93019258/GAR 414,037 PC A03/MF A01 
DOE/CE/15533-T6 
High efficiency shale oil recovery. Final report, January 1, 


1992--June 30, 1993. 
DE94000451/GAR 413,976 PC A03/MF A01 
DOE/CE/15974-T5 


Progress report on conductive paints, May 1, 1993--August 


9904 1270/GAR 414,089 PC A03/MF A01 
DOE/CE/40740-3 

Comprehensive pri to develop correlations for the 

phyacal properties of kraft Diack hquore Interim report 

DE94000363/GAR 414,240 PC AOQ5/MF A01 
DOE/CE/73046-T1 


Data -y ~ys- analytical i 

support for Federal , +—-- {-—~ 
Office of a. and Renewable E 

of A ad Final technical report, August 8, 1867--August 7, 


bE93019087/GAR 414,061 PC A03/MF A01 
DOE/CH/10533-T1 
ayant Assistance Program monitoring. Final report, 


DE93019451/GAR 414,066 PC A03/MF A01 
DOE/CH-93019 
ieataoee Program Plan Fuel Cells in Transportation. Execu- 


tive Summary. 
DE93017557/GAR 414,059 PC A03/MF A01 
DOE/DP/40200-204 


LLE review: Quarterly 
DE93018333/GAR 


DOE/DP/40200-267 


collectors for the omega 
DE93019684/GAR 


DOE/EA-0824 


Curecanti-Blue Mesa-Salida 115-kV transmission lines 

access roads rehabilitation, maintenance, and construction 
project. Environmental Assessment. 

DE93016644/GAR 414,312 PC A04/MF A01 


DOE/EA-0853 
Wabash River Coal Gasification Combined Cycle Repower- 
ing Project: Clean Coal Technology Program. Environmental 
Assessment. 
DE93019114/GAR 414,102 PC AQS/MF A01 
me 


ind Disposal Restrictions (LOR) n 
DE99019978/GAR 


DOE/EH-0330 


Environment, Environmental Restoration, and Waste Man- 
Field nization Directory. 
93019893/GA 414,232 PC A08/MF A02 


DOE/EH-0331 
Office of 
DE93018387/GAR 

DOE/EIA-0035(93/08) 


Monthly rey review, August 1993. 
DE93040401 413,939 PC A09/MF A02 


DOE/EIA-0380(93/08) 


Petroleum marketing monthly, ww -Y 1993. 
DE93019384/GAR 3,983 PC A09/MF A03 


DOE/ER-0592(08/93) 


Research in pr: 
DE94000410/GAR 


DOE/ER/10713-T5 
Investigations in gauge theories, topological solitons and 
stri ies. Final r 
DE93015029/GAR 415,403 PC A03/MF A01 
DOE/ER/13708-1 
Statistical fluctuations in lasers. Progress report, June 1, 


1990--May 31, 1993. 
DE94000710/GAR 415,246 PC A03/MF A01 
DOE/ER/14146-2 


Electron transfer activation of —, 
DE94000364/GAR 


DOE/ER/25043-T1 
Multi-level data-flow architecture for signal and data proc- 


applications. Final 
Beosbsa72/GAR 413,649 PC A02/MF A01 
DOE/ER/25043-T2 


USC macro data-flow simulator. Technical report. 
DE93041337/GAR 413,682 PC A03/MF A01 


DOE/ER/40039-99 


414,418 PC A02/MF A01 


report, April--June 1992. Volume 51. 
415,234 PC AQ4/MF A01 


ade. 
473.294 PC A03/MF A01 


am overview 
4,227 PC A03/MF A01 


tional Medicine. FY 1993, Annual report. 
414,676 PC A03/MF A01 


FY 1992. Summaries of projects. 
414,316 PC A19/MF A04 


ess report. 
A02/MF A01 


High energy physics program at By A&M University. 

Final rpen April 1, 1990--March 31, 1991. 

- DE93041089/GAR 495, 502 PC A09/MF A02 
OR-21 


March 1, 1994 
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DOE/ER/40546-2 


Theoretical particle physics. Progress report, FY 1993. 
DE94000538/GAR = 415,503 PC A03/MF A01 


DOE/ER/40747-7 


Even order snake r 
DE93018447/GAR 


DOE/ER/45326-T3 
Realistic theories of heavy electron and other strongly cor- 


related materials. 
DE93010350/GAR 415,323 PC A03/MF A01 
DOE/ER/53218-23 


Fusion Plasma Theory Grant: Task 3, Auxiliary Radiofre- 
quency Heating of i oe Annual report, November 16, 
1992--November 15. 
DE94000779/GAR | 415,305 PC A03/MF A01 


DOE/ER/53240-5 


Theoretical and numerical studies in magnetic fusion. 
Pri report, 1992--1993 
DE /GAR 415,304 PC A03/MF A01 


DOE/ER/53266-45 


Neoclassical kinetic theory near an X-point: Plateau r ' 
DE93019825/GAR 415,295 PC A03/MF A01 


DOE/ER/53291-4 
Theoretical studies of turbulence and anomalous transport 
devices 


in toroidal ’ 
DE93040684/GAR 415,302 PC A02/MF A01 
DOE/ER/54186-T1 


Incoloy 908 database report: On process -- 


property relationship. 
93017616/GAR 414,541 PC A03/MF A01 
DOE/ER/60606-1 

support for the subsurface microbiological sam- 


Geological 
BERSTESS 
1090/GAR 414,816 PC A04/MF AO01 


DOE/ER/60820-4 
a of interfacial properties on the two-phase liquid 
Ss cape os contaminants in groundwater. Final report, 


June 30, 1992. 
Desad18161 /GAR 414,268 PC A06/MF A02 
DOE/ER/61224-2 


Scientific development of a massively parallel ocean cli- 
mate model. Progress report for 1992-1993 and Continuing 
request for 1993--1994 to CHAMMP (Computer Hardware, 
Advanced Mathematics, and Model Physics). 

DE93019446/GAR 415,037 PC A02/MF A01 


DOE/ER/61229-2 
Center of Excellence: Microlaser microscope. Annual 


progress technical report. 
Be 93040688 /GAR 414,742 PC A03/MF A01 
DOE/ER/61256-T1 


Role of no _—— meee & in para responses fol- 


lowing x-fi ess report, Y: 
DE93040079/GA\ Gan 414, 4:07 PC A03/MF A01 


DOE/ER/61369-2 


Study of regional climate chai Technical progress 
weer September 1, 1992--June 25, 1993. 
93018926/GAR 413,265 PC A01/MF A01 


DOE/ER/61517-1 
Report from the international Mouse Genome Conference, 


(6th 
414,633 PC A01/MF A01 


415,413 PC A01/MF A01 


Structure -- 


). 
DE93040615/GAR 
DOE/EV/10249-T1 


tt and demonstration of a personal monitoring 
system for exposure to hydrogen fluoride. Final report. 
DE93041273/GAR 414,679 PC A05/MF A02 


DOE/EW/50616-T13 
Earth Penetration Radar imaging System (EPRIS). Final 


Desa 
93019890/GAR 413,806 PC A0S/MF A01 
DOE/EW/53023-T2 


Hazardous materials in aquatic environments of the Missis- 
River basin. ; ow project status report, April 1, 


1 30, 199; 
DE93019047/GAR 414,270 PC A03/MF A01 
DOE/FE/61594-T1 


AFBC Roadbed Project groundwater data. 
DE93040214/GAR 413,946 PC A03/MF A01 
DOE/FE/61679-T2 
Comments on new technical and economic data available 
for EPA's proposed offshore oil and gas discharge guide- 


lines and standards. 
DE93041309/GAR 414,280 PC A02/MF A01 
DOE/FE/61679-T4 


Strategies for fundamental and exploratory R and D in natu- 


ral extraction. 
DE! 1311/GAR 414,862 PC A02/MF A01 


DOE/FE/61679-T5 


——_ report on the AMT analysis. 
DE 1312/GAR 414,012 PC A03/MF A01 
DOE/FE/61679-T6 


Analysis of selected energy security issues related to US 
crude oil and natural gas exploration, development, produc- 
tion, transportation and pri . Final r , Task 13. 
0DE93041313/GAR 


414,013 A09/MF A02 
DOE/FE/61679-T7 


Analysis of the effects of section 29 tax credits on reserve 
Se OS Heese GS Ses eee @- 


OR-22 VOL. 94, No. 5 


0DE93041314/GAR 414,014 PC A06/MF A02 
DOE/FE/61679-T9 


Modifications to Replacement Costs System. 
DE93041316/GAR 414,015 PC A03/MF A01 


DOE/FE/61679-T14 
Coal sector profile. 
DE93041321/GAR 

DOE/FE/61679-T19 


EIA projections of 
DeEooO4 1326/GAR 


DOE/FE/61679-T23 
Effects of air pollution regulations on the US refining indus- 


try. Task 3. 

DE93041330/GAR PC A04/MF A01 
DOE/FE/61679-T26 

Potential impact of proposed hazardous air pollutant legisia- 


tion on the US refining industry. Final report, Task 9. 
DE93041333/GAR 414,112 PC A04/MF A01 


DOE/FE/61679-T30 
Economic impact of proposed regulations on the discharge 
of drilling muds and cuttings from the offshore facilities on 


US undiscovered crude oil reserves. 
DE94000342/GAR 414,863 PC A03/MF A01 


DOE/FE/61679-T32 
Evaluation of the Crude Oil Policy Model (COPM) and rec- 


414,001 PC A02/MF A01 


414,016 PC A0S/MF A01 


coal supply and demand. 
414,017 PC A03/MF A01 


414,117 


ommended 
DE93041227/GAR 
DOE/FE/61680-H3 


Assessment of the potential for refinery applications of inor- 
ic membrane technology: An identification and screen- 


analysis. Final report. 
93019532/GAR 413,985 PC A10/MF A03 
DOE/FTR-93014204 
Travel to Brazil to attend meeting on global poverty and en- 
vironmental degradation. Foreign trip report, May 29--June 


6, 1992. 
DE93014204/GAR 414,058 PC A03/MF A01 
DOE/FTR-93014492 
Travel to Germany to attend First European Space Debris 
Conference. Ae trip report, March 27--April 10, 1993. 
DE93014492/GA\ 415,703 PC A03/MF A01 


DOE/FTR-93014674 
Travel to Italy and Germany to attend meeting on sulfur 
metabolism and atmospheric chemistry. Foreign trip report, 


April 5--28, 1992. 

DE93014674/GAR 414,098 PC A03/MF A01 
DOE/FTR-93014808 

Participation in a meeting on the state of development of 

climate change impacts modeling. Foreign trip report, 


March 8--13, 1992. 
0DE93014808/GAR 413,264 PC A03/MF A01 
DOE/FTR-93016338 
Participation in the international Schooi of Innovative Tech- 
—_ for cleaning the environment held its “Innovative 
for Cleaning the Environment: Air, Water and 
Sor in Erice, Italy. Foreign report, April 20--May 10, 1992. 
DE93016338/GA\ 414,311 PC A03/MF A01 
DOE/FTR-93016513 
Transuranic waste technology as International 
Technology Exchange Program. Volume 2, Appendices: 
Final trip report, October 17--20, 1989. 
DE93016513/GAR "414,946 PC A24/MF A04 
DOE/FTR-93017254 
Travel to France for eg Nm cloud and radiation budget 
Studies. Foreign trip report, May 8--15, 1992. 
DE93017254/GAR 413,304 PC A0B/MF A02 
DOE/FTR-93017330 
Travel to E760 group meeting in Genova, Italy and to 
CERN in Geneva, Switzerland. Foreign trip report, March 


16--20, 1992. 
DE93017330/GAR 415,408 PC A03/MF A01 


DOE/FTR-93017472 


Bilateral planning 
an Communities (Cec) 


with the Commission of Europe- 


ition for Economic Coop- 
eration and Development/ Energy Agency (OECD/ 
NEA) Radioactive Waste a = Seen “J (RWMC) 
meeting. report, 1992. 
DessotTayerGAR” 


414,947 PC A11/MF A03 
DOE/FTR-93017802 


Participation at the US-Japan workshop on rf heating and 
current ea oe Foreign trip 


epon., November 16--November 22, 199 
93017802/GAR 15.209 “PC A03/MF A01 
DOE/FTR-93019284 


Engineering foundation conference: The impact of ash dep- 
osition on coal fired plants. Foreign trip report, June 15--27, 


1993. 

DE93019284/GAR 413,982 PC A03/MF A01 
DOE/ID/12735-T27 

pee mag at the Component Development and Integration 

Facility. Quarterly technical progress report, January 1-- 


March 31, 1993. 
DE93041038/GAR 414,237 PC A03/MF A01 
DOE/ID/13040-21 


panna ye utilization assistance. Quarterly 


fs Ade April--June 1993. 
18920/GAR 


414,035 PC A03/MF A01 
DOE/LC/ 11084-3412 


Big en ete pow eets degped mage ere 
waste embankments under simulated 


Modeling of 
processed oil 


climatic conditions. Annual report, October 1991--Septem- 


ber 1992. 
DE93011309/GAR 414,214 PC A04/MF A01 


DOE/LLW-178 


Greater-than-Class C low-level radioactive waste transpor- 
tation regulations and <a gg study. National Low- 


Level Waste Management Program. 
DE93018938/GAR 414,943 PC AO7/MF A02 


DOE/MC/ 10637-3376 


Development of fly ash-based slope protection materials for 


waste disposal ponds. Topical report, Task 7.7. 
DE93000294/GAR 414,213 PC A03/MF A01 


DOE/MC/ 10637-3377 
Fly ash ——_ in McLean County, North Dakota. Topical 


report, Task 
£99000295/GAR 413,944 PC A03/MF A01 


DOE/MC/ 11076-3383 
laboratory simulation 


ROPE (trademark) proc: 
0DE93040036/GAR 413,952 PC AOS/MF A01 


DOE/MC/23075-3390 
Measurement and modeling of advanced coal conversion 
processes. Twenty-sixth quarterly report, January 1, 1993-- 


March 31, 1993. 
DE93040349/GAR 413,953 PC A03/MF A01 


DOE/MC/23075-3391 
Measurement and modeling of advanced coal conversion 
processes. Twenty-seventh quarterly report, April 1, 1993-- 


June 30, 1993. 
DE93040350/GAR 413,954 PC A0S/MF A01 


DOE/MC/23174-3366 
improved materials for durable rings, liners, and injector 


nozzles. 

DE93000283/GAR 413,536 PC A06/MF A02 
DOE/MC/24116-3415 

Development of an advanced, continuous mild gasification 

process for the production of co-products. Quarterly report, 

January 1, 1993--March 31, 1993. 

DE93041218/GAR 413,965 PC A02/MF A01 
DOE/MC/24167-3418 

— UCG Demonstration ~~ 

ess report, May 10, 1988--August 9 

Be 3040358/GAR 413,955 "PC A03/MF A01 
DOE/MC/24257-3437 

Integrated low emissions cleanup system for direct coal 

fueled turbines (moving bed, fluid bed contactor/ceramic 

filter). Twenty-third quarterly status report, April-June 1993. 

DE93040681/GAR 414,106 PC A03/MF A01 
DOE/MC/25 140-3433 


Power Systems Development Facility. Quarterly technical 
progress report, January 1--March 31, 1993. 
DE 59/GAR 413,925 PC A03/MF A01 


DOE/MC/26042-3449 


Material characterization of the clay bonded silicon carbide 
candle filters and ash formations in the W-APF system after 
500 hours of hot gas filtration at AEP. Appendix to Ad- 
vanced Particle Filter: Technical progress report No. 11, 


January--March 1993. 
DE94000450/GAR 413,975 PC A13/MF A03 
DOE/MC/26255-3370 


Geotechnical/geochemical characterization of advanced 
coal process waste streams: Task 2. 
DE93000287/GAR 414,212 PC A23/MF A04 


DOE/MC/28080-3379 
Ground movements associated with gas hydrate produc- 


tion. Final report. 
0E93000297/GAR 414,087 PC A0Q4/MF A01 
DOE/MC/29268-3401 
Detailed ~~ plan: Design, construction and operation of 
- scale Charfuel(reg sign) process. Topical report, Task 
5i93040035/GAR PC A03/MF A01 


DOE/MWIP-8-VOL.2 
Technical area status report for chemical/physical treat- 
‘olume 2, b 


ment. Vi 
DE94000583/GAR 414,208 PC A20/MF A04 
DOE/NASA/ 1087-2 


Three-Dimensional Modeling of Diesel Engine intake Flow, 
Combustion and Emissions-2. 
N94-14448/2/GAR 413,538 PC A04/MF A01 


DOE/NASA/50306-3 


Friction and Wear of Ceramic/Ceramic and Ceramic/Metal 
Combinations in Sliding Contact. 
N94-15769/0/GAR PC A03/MF A01 


DOE/NV-359 
Completion Report, Operation JULIN. Part 1, Fiscal year 


1992. 
DE93018382/GAR 414,774 PC A09/MF A02 
DOE/OSTI-11674 


Ocean processes: US Southeast Continental Shelf. 
DE93010744/GAR 415,059 PC A06/MF A02 


DOE/PC/88879-T4 
Engineering es of selective agglomeration. Exec- 


utive summary: Final r 
DE93040523/GAR 413,990 PC A02/MF A01 


studies of the 


a technical 


413,951 


414,534 





NTIS ORDER/REPORT NUMBER INDEX 


DOE/PC/88879-T5 
Engineering development of selective agglomeration. Site 


closeout report. 
DE93040524/GAR 413,991 PC A03/MF A01 
DOE/PC/89760-T12 


Novel approach to highly dispersing catalytic materials in 
coal for gasification. Final technical report, September 


1989--November 1992. 
DE93040557/GAR 413,959 PC A05/MF A01 
DOE/PC/89762-T19 


Thermodynamic model for calorimetric and phase coexist- 
ence properties of coal derived fluids. Final technical 


report. 
DE93040674/GAR 413,998 PC A07/MF A02 
DOE/PC/89775-13 


Control of catalytic hydrotreating selectivity with ammonia. 
(Quarterly) report, April 1, 1993--June 30, 1993. 
DE93041223/GAR 413,464 PC A02/MF A01 


DOE/PC/89781-T2 
Novel dual-screw coal feeder for production of low sulfur 


fuel. 
DE93040454/GAR 413,989 PC A05/MF A02 
DOE/PC/89865-T8 


Synthesis of dimethyl ether and alternative fuels in the 
liquid phase from coal-derived synthesis gas. Final techni- 


cal report. 
DE93018885/GAR 413,949 PC A06/MF A02 
DOE/PC/89883-70 


Coal liquefaction process streams characterization and 
evaluation. Topical report: Analytical methods for applica- 
tion to coal-derived resids, A literature survey. 

DE93040647/GAR 413,963 PC A03/MF AO1 


DOE/PC/90043-T11 


Novel approaches to the production of higher alcohols from 
synthesis gas. Quarterly technical progress report No. 10, 
January 1, 1993--March 31, 1993. 

DE93040515/GAR 413,956 PC A03/MF A01 


DOE/PC/90047-T7 


Synthesis of octane enhancers during slurry-phase Fischer- 
Tropsch. Quarterly technical progress report No. 9, October 


1, 1992--December 31, 1992 
DE93040632/GAR 413,962 PC A03/MF A01 
DOE/PC/90287-T11 


Oxidation of coal and coal pyrite mechanisms and influence 
on surface characteristics. (Quarterly) technical progress 


report, April--June 1993. 
DE93040617/GAR 413,993 PC A03/MF A01 
DOE/PC/90292-T11 


Alternative formulations of regenerable flue gas cleanup 
catalysts. Progress report, March 1, 1993--May 31, 1993. 
DE93041264/GAR 414,110 PC A03/MF A01 


DOE/PC/90308-10 


New model of coal-water interaction and relevance for 
dewatering. Quarterly technical progress report, 1 Decem- 


ber--28 February 1993. 
DE93040614/GAR 413,992 PC A03/MF A01 
DOE/PC/90365-T 11 


Hoge = mechanisms in flue gas conditioning. Quarter- 
ly report, April 1993--June 1993 
Be98041257/GAR 


DOE/PC/90537-T9 


Sequential low-temperature depolymerization and liquefac- 
tion of US coal. Final report, January 1, 1987--January 1, 


1991. 
DE93040675/GAR 413,964 PC A07/MF A02 
DOE/PC/91028-T6 


High pressure synthesis gas conversion. Task 3: High pres- 


sure profiles. 
DE93040517/GAR 413,957 PC A04/MF A01 
DOE/PC/91041-T7 
Preconversion processing of bituminous coals: New direc- 
tions to improved direct catalytic coal liquefaction. Quarterly 
report, April 1, 1993--June 30, 1993. 
DE93040518/GAR 413,958 PC A02/MF A01 


DOE/PC/91047-T4 
angie of oy structure. Quarterly report, April 1, 


1993--June 30, 199: 
Deso0s1281/GAR 414,007 PC A03/MF A01 
DOE/PC/91051-T6 
Advanced liquefaction using coal swelling and catalyst dis- 
persion techniques. Quarterly technical progress report, 


January--March 1993. 
413,972 PC A05/MF A01 


414,109 PC A03/MF A01 


DE93041248/GAR 
DOE/PC/91155-T3 
Coal-fired high performance power 
Quarterly progress report, January 1--March 31, 1992. 
DE93041231/GAR 413,923 PC A03/MF A01 


DOE/PC/91286-T7 


- of catalyst precursor anions in coal gasification. Sev- 


enth quarterly report, April--June 1993. 
DE93041237/GAR 413,969 PC A02/MF A01 


DOE/PC/91287-9 
Supercritical thermodynamics of sulfur and nitr spe- 
cies. Quarterly progress report, April 1, 1993--June 30, 


1993. 
DE93041221/GAR 413,966 PC A03/MF A01 
DOE/PC/91290-T7 
Non-intrusive measurement of particle charge: oa Ks 
dry coal cleaning. Technical progress report No. 8, April 1, 
1993--June 30, 1993. 


generating system. 


DE93041238/GAR 
DOE/PC/91291-T8 
Mechanism of hydrogen incorporation in coal liquefaction. 
(Quarterly) progress report, (April-June 1993). 
DE93041242/GAR 413,970 PC A03/MF A01 


DOE/PC/91293-T3 
Direct catalytic decomposition of nitric oxide. Quarterly 
technical progress report No. 7, April-June 1993. 
DE93040709/GAR 414,107 PC A03/MF A01 
DOE/PC/91295-T7 
Novel, integrated treatment system for coal waste waters. 


Quarterly report, March 2, 1993--June 1, 1993. 
DE93040627/GAR 413,961 PC AQ2/MF A01 
DOE/PC/91299-11 

Study of coal extraction with electron paramagnetic reso- 
nance (EPR) and proton nuclear magnetic resonance relax- 
ation techniques. Quarterly technical progress report, April 
1, 1993--June 30, 1993. 

DE93041295/GAR PC A03/MF A01 


DOE/PC/91301-7 


Ethanol synthesis and water gas shift over bifunctional sul- 
fide catalysts. Technical progress report, March 1993--May 


1993. 

DE93040616/GAR 413,463 PC A03/MF A01 
DOE/PC/91302-7 

Hydrothermal reactions of fly ash. (Quarterly) report, April 1, 


1993--June 31, 1993 
DE93041224/GAR 414,000 PC A02/MF A01 
DOE/PC/91304-T6 


ior ene Sane oF eee em ee Oe: 
Quarterly report, March 1, 1993--May 31, 199: 
DE93040613/GAR 413,960 PC (A03/MF A01 


DOE/PC/91311-T7 
Configurational diffusion of asphaltenes in fresh and aged 
catalysts extrudates. Quarterly progress report, (March-- 


June 1993). 
413,995 PC A03/MF A01 


414,005 PC A03/MF A01 


414,011 


DE93040622/GAR 
DOE/PC/91338-T4 

High SO(sub 2) removal efficiency testing. Technical 

progress report, (1 April--30 June 1993). 

DE93041246/GAR 414,108 PC A03/MF A01 


DOE/PC/92108-T2 


Technology development for cobalt F-T catalysts. Quarterly 
technical progress report No. 2, January 1, 1993--March 31, 


1993. 
DE93041296/GAR 413,974 PC A03/MF A01 
DOE/PC/92118-T2 


Bench-scale demonstration of biological production of etha- 
nol from coal synthesis gas. Quarterly report, April 1, 1993-- 


June 30, 1993. 
DE93041244/GAR 413,971 PC A03/MF A01 
DOE/PC/92150-T4 
Surfactant studies for bench-scale operation. Fourth quar- 
= technical progress report, April 1, 1993--June 30, 


993. 
5£99041229/GAR 413,967 PC A03/MF A01 
DOE/PC/92151-T2 
Industrial pulverized coal low NO(sub x) burner. Phase 
DE93040619/GAR 414,105 PC A03/MF ho 
DOE/PC/92205-T3 


Bench-scale testing of the Multi-Gravity separator in combi- 
nation with Microcel. Third quarterly report, April 1, 1993-- 


June 30, 1993. 
DE93041266/GAR 414,009 PC A02/MF A01 
DOE/PC/92208-T3 
Engineering development of advanced sical fine coal 
cleaning for premium fuel applications. erly technical 
progress report No. 3, April-June 1993. 
Be 3041245/GAR 414,006 PC A0S/MF A01 


DOE/PC/92526-T3 


Rheology of coal-water slurries prepared by the HP roll mill 
er my A ey - Quarterly technical progress report No. 3, 
jar 


--May 31, 1993. 
DE93040623/GAR 413,996 PC A03/MF A01 
DOE/PC/92528-3 
Char particle fragmentation and its effect on unburned 
pulverized coal combustion. Quarterly report, 


carbon 
April 1, 1993--June 30, 1993. 
DE93041283/GAR 414,010 PC A03/MF A01 


DOE/PC/92529-T3 


Transient studies of low temperature catalysts for ny 
conversion. Quarterly technical progress report, March 30, 


1993--June 30, 1993. 
DE93041232/GAR 413,465 PC A02/MF A01 
DOE/PC/92530-T4 
Bed material agglomeration during fluidized bed combus- 
tion. Technical progress report, April 1, 1993--June 30, 


1993. 

DE93041233/GAR 414,002 PC A03/MF A01 
DOE/PC/92531-T2 

Heteronuclear probes of coal structure and reactivity. Quar- 


terly report, (April-June 1993). 
DE93041234/GAR 414,003 PC A03/MF A01 


DOE/PC/92532-T4 
Fischer-Tropsch synthesis in supercritical reaction media. 
(Quarterly report, April--June 1993). 
DE93041235/GAR 413,968 PC A01/MF A01 


DOE/PC/92539-3 
Volatiles combustion in fluidized beds. Technical progress 
report, 4 March 1993--3 June 1993. 


DOT/FAA/AM-93/ 16 


DE93040621/GAR 
DOE/PC/92543-T3 
Micro-agglomerate flotation for deep cleaning of coal. Quar- 


terly progress sh April 1--June 30, 1993. 
DE93041236/GAR 414,004 PC A02/MF A01 


DOE/PC/92545-3 
Fischer-tropsch synthesis in supercritical fluids. Quarterly 
il 1, 1993--June 30, 1993 


technical progress report, April q 
DE93041284/GAR 413,973 PC A01/MF A01 


DOE/PC/92548-T3 
Suppression of fine ash formation in pulverized coal flames. 
Quarterly technical progress report No. 3, April 1, 1993-- 


June 30, 1993 
414,008 PC AQ1/MF A01 


413,994 PC A03/MF A01 


DE93041263/GAR 
DOE/PC/92550-3 

Evaluation of hyperbaric filtration for fine coal dewatering. 

Third quarterly technical progress report, March 1, 1993-- 


May 31, 1993. 
DE93040624/GAR 413,997 PC A03/MF AO1 
DOE/R6/99202-T3 


Geohydrologic feasibility study of the Powder River Basin 


414,860 PC A03/MF A01 
DOE/RL-92-17 


ite Area source AAMS r 


200 North 
DE9301948 414,222 
DOE/RL-93-08 


Hanford Mission Plan. Volume 1, Site Guidance. 
DE93019979/GAR 414,193 PC A04/MF A01 


DOE/RL-93-36 
Radionuclide air emissions report for the Hanford Site, cal- 


endar year 1992. 
DE93018737/GAR 414,182 PC A06/MF A02 
DOE/RL-93-63 


Russian: United States Environmental Restoration Work- 


DE93019579/GAR 
DOE/RW/00214-T2 


Geotechnical Board activities and funding. Annual activities 


onan July 1, 1992--June 30, 1993. 
93019208/GAR 413,508 PC A04/MF A01 


DOE/RW-93019729 
Yucca Mountain Site Characterization Project Technical 
Data Catalog (quarterly ). 
DE93019729/GAR 414,187 PC A07/MF A02 
DOE/S-00097P-VOL.3 
US Department of Energy Environmental Restoration and 
Waste Management Five-Year Plan, Fiscal years 1994-- 
concerns. 


1998. Volume 3, Public 
DE93040660/GAR 414,236 PC A07/MF A02 
DOE/WIPP-90-039C 


Pretest characterization of WIPP experimental wi 
DE93017897/GAR 414,174 PC n02/MF A01 


DOE/WIPP-91-020C 


WIPP PC based data collection pr 
capture from the Eberline Alpha Air 
DE93017902/GAR 414,175 PC A03/MF A01 


DOE/WIPP-91-022C 


WIPP transportation system - ‘Safer than any other’. 
DE93017907/GAR 414,941 PC AO1/MF A01 


DOE/WIPP-91-033C 


WIPP waste 
DE93017916/GAI 


DOE/WIPP-9 1-036 


Brine Sampling and Evaluation Program, 1990 report. 
DE93019496/GAR 414,185 PC A15/MF A03 


DOE/WIPP-91-037C 
Simulation model for the WIPP transportation and delivery 


system. 

DE93017917/GAR 414,177 PC AO1/MF A01 
DOE/WIPP-91-041C 

Best solution to our Nation's waste management problem: 


Education. 
DE93017920/GAR 413,326 PC A01/MF A01 
DOE/WIPP-92-002C 


— CAM filter particle collection pattern s' 
93017924/GAR 414,178 PC 


DOE/WIPP-92-021C 
Westinghouse Waste Isolation Division Management and 
Supervisor Trai “e Pr 
DE93017928/GA 414,948 PC A02/MF A01 


DOE/WIPP-92-026C 


Ensuring cost effectiveness in the TAP process. 
DE93017929/GAR 413,045 PC A02/MF A01 


DOT-CG-N-01-93 


Analysis of USCG Replacement Stern-Loading Buoy Boat 
Requirements for the Aids to Navigation Mission 
PB94-122900/GAR 415,056 PC A05/MF A02 


DOT/FAA/AM-93/ 16 
Validation of an Inexpensive illuminant for Aeromedical 


Color Vision Screening. 
N94- 14854/1/GAR 414,672 PC A02/MF A01 
OR-23 


March 1, 1994 


A19/MF A04 


414,314 PC A04/MF A01 


~a tg real time data 
ince criteria and transportation 


system. 
414,176 PC A03/MF A01 


results. 
1/MF A01 
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DOT/FAA/AM-93/ 17 
of FAA-Approved Color Vision Tests for Class 2 
Aeromedical Scr: 


and 3 ‘eening. 
N94-14846/7/GAR 415,744 PC A03/MF A01 
DOT/FAA/CT-TN93/29 


Cabin Water Spray Optimization Ti 
N94-14186/8/GAR 413,086 PC A03/MF AO1 


pg sy 
cients for 
N94-15444/0/GAR 

DOT/FAA/SE-93/4 


Next Generation Weather Radar (NEXRAD)/Air Route Sur- 
veillance Radar (ARSR) Operational Comparison. 
N94-15439/0/GAR 415,834 PC A0S/MF A02 


DOT/FRA/ORD-93/31 
Safety of High Speed Guided Ground Transportation Sys- 
tems: Potential Health Effects of Low Frequency Electro- 
magnetic Fields Due to Maglev and Other Electric Rail Sys- 
tems. 
PB94-121217/GAR 414,702 PC A0S/MF A01 
DOT/FRA/RDV-93/01/B 


Saw tae Filters with ay Coeffi- 
Pulsed Doppler Weather Radar. 
413,903 PC A0S/MF A01 


Project Environmental 
Electrification, New Haven, CT. 
ited Areas. 
PC A04 


Corridor |i 
Impact Statement/Report. 
pL ay MA. Volume 2. Leste 
PB94-122017/GAR 15,843 
DOT-VNTSC-CG-93-1 


Analysis of USCG ~~ a | Buoy Boat 


Requirements for the Aids heey 
PB94-122900/GAR 415,056 MPC A A05/MF A02 


DOT-VNTSC-FHWA-93-1 
Conference on Nondestructive Evaluation of Bridges. Held 
in Arlington, Virginia on August 25-27, 1992. Proceedings 
). 

109436/GAR 413,497 PC A12/MF A03 

DOT-VNTSC-FRA-93-9-VOL-2 
Corridor | 

Statement/ 


impact 
to Boston, MA. Volume 2. Land Use and Ri 
PB94-122017/GAR 415,843 


DOT-VNTSC-FRA-93-18 
Satety of Fan 2 Speed Guided Ground Transportation Sys- 
Potential Health Effects of Low Frequency Electro- 
magnetic Frets Due to Magiev and Other Electne Ra Sys 
PBDe- 121217/GAR 414,702 PC A0S/MF A01 
DRA/TM(AWMH)92340 
Free Decay of Coupled Heave and Pitch Motions of a 


/GAR 415,050 PC A03/MF A01 


Improvement Project Environmental 

. Electrification, New Haven, CT. 
ited Areas. 

PC A04 


Model F 

N94-15702/1 
DRA-TM(USGR)93339 

Approximation to Sound Radiation and Scattering by Simply 


Supported Layered C\ 
AD-A272 964/8/GAR 413,793 PC A03/MF A01 
DREA-CR-90-442-PT-2 
CMAPP User's Manual, Part 2. 
N94-14017/5/GAR 
DREA-TM-92-218 
Torsion Problem of Elastostatics: An 
ty Element Method and Reiation with 
N94-13833/6/GAR 


DREA-93-107 


414,470 PC A03 


tion of Bounda- 


formal ; 
415, 974 he kOS 


Review of interference and Some Related 
Issues for the ic Test Facility (MOTF). 
PB94-120151/GAR 415,054 PC A04/MF A01 


DREO-RN-1122 
MUSIC and Maximum Likelinood Using a Refined Propaga- 
tion Model: Performance Comparison for Radar Low-Angle 
No4-13832/8/GAR 413,807 PC A03/MF A01 
DREO-RN-1130 


Dreo ELINT Browser Utility (DEBU) Reference Manual. 
N94-13837/7/GAR 413,685 PC A04/MF A01 


DREO-TN-92-3 
Envelope and instantaneous Frequency Estimation of Nar- 


rowband Modulated 

N94-14033/2/GAR 413,571 PC A04/MF A01 
DREO-TN-92-5 

Multiple- 

quency ’ 

N94-14063/9/GAR 
DREO-TN-92-13 


Review of Robust Detection. 
N94-13829/4/GAR 


DREO-TN-92-17 


Panny be roy Time-Frequency Distribution Techniques. 
N94-1 /1/GAR 413,808 PC A04/MF A01 
OREO-17 


Acousto-Optical Post-Processor Time-integrating Correlator 

Updates. 

N94-13831/0/GAR 413,562 PC A03 
DREP-CR-92-47 


Differential Detection of DPSK with Fre- 
413,574 PC A03/MF A01 


413,774 PC A03 


Flatdan Beamtormer Enhancements and Testi 
N94-14360/9/GAR 413, 


DREP-LN-91-06 
pee Work in the Lincoln Sea: 1991 Survey. 
N94-1 /2/GAR 414,818 PC A03 


OR-24 VOL. 94, No. 5 


PC A03 


DRES-CR-4-93 


Study of Speckle Reduction when Using a CO2 Waveguide 
Laser Close to Its Threshold State. 
N94-14067/0/GAR 415,250 PC A03 


DREV-R-4692-93 
the Gap between the Rayleigh and Thomson 
Limits for Various Convex Bodies. 
N94-14204/9/GAR 415,254 PC A03 


OSIS-92-03763 
impr Physical Performance by Chemical Stimulation. 
N94-13823/7/GAR 414,664 PC A03 
DSIS-92-03794 


Torsion Problem of Eiastostatics: An 
ty Element Method and Relation with 


tion of Bounda- 
lormal M. . 

N94-13833/6/GAR 415,374 PC hos 

DSIS-92-03900 


Dreo ELINT Browser Utility (DEBU) Reference Manual. 
N94-13837/7/GAR 413,685 PC A04/MF A01 
DSIS-93-00036-V-2 


Flammability of Clothing, Volume 2. 
N94-13819/5/GAR 


DSIS-93-00071 
Single oo 2 ee & U) Testing of Semiconductor Com- 
ponents a er Accelerator Laboratory 
Nioa-13834/4/GAR 


413,889 PC A03 
DSIS-93-00072 


414,516 PC A09 


Development of a Computer Vision System to Supplement 

the Active Tactile Sensing Capability in a Structured Envi- 
ronment. 
N94-13844/3/GAR 

DSIS-93-00101 
Suge tons Wareguces of Manuf Techniques for Planar, 


jacturing 
po tener laveguides on Lithium Niobate 
13845/0/GAR 415,248 PC A04 
DSIS-93-00 137 


HELSCAM V2.0: Development and Application 
N94-13867/4/GAR 414, nae 3 PC A07 


DSIS-93-00139 
Statistical Analysis of the M Rankings Problem: Kendall's 
Prototype and the Grouping Estimate Method Based on 


Normal Scores. 
N94-13848/4/GAR 414,613 PC A03/MF A01 
DSIS-93-00151 


Study of Meteor Scatter Communications 
N94-13841/9/GAR 


DSIS-93-00153 


414,412 PC A03 


"413,563 PC A03 


Development of a Tactile and Vision Integrated System, 
and Object identification Techniques for Spdm tions. 
N94-13842/7/GAR 414,411 PC A03 
DSIS-93-00177 
Portable Multipath Measurement System. 
N94-13843/5/GAR 
DSIS-93-00179 


Integrated Optics Technology Transfer. 
N94-13868/2/GAR 


413,564 PC AOS 


413,836 PC A03 


Electrochemical Noise in Lithium 

N94-13846/8/GAR 
DSIS-93-00237 

Microstructural Response of Near gamma-TiAl+ W to Heat 


Treatment. 
N94-13840/1/GAR 414,551 PC A01 
DSIS-93-00238 


EVES: An Overview. 

N94-14088/6/GAR 
DSIS-93-00250 

Study of Speckle Reduction when Using a CO2 Waveguide 


Laser Close to Its Threshold State. 
N94-14067/0/GAR 415,250 PC A03 


Primary Cells. 
413,917 PC A03/MF A01 


413,698 PC A03/MF A01 


Adaptive Processing Testbed. 
N94-13869/0/GAR 


DSIS-93-00259 
Adaptive Signal Processing Testbed: Software Design 
Specification 


N94-13870/8/GAR 413,566 PC AOS/MF A01 
DSIS-93-00260 


413,565 PC A03 


eegeeaEND Testbed Signal Excision Soft- 
413,572 PC A03 


Adaptive 
ware: User's 
N94-14037/3/GAR 


OSIS-93-00261 
Adaptive Signal Processing Testbed Application Software: 
User's Manual. 
N94-14038/1/GAR 413,573 PC A03 
DSIS-93-00262 


ASPT Software Source Code: Sun Driver Pac’ 
N94-14014/2/GAR 413, 


DSIS-93-00274 
Adaptive Signal Processing Testbed: VME-Based DSP 
Board Market Survey. 
N94-14015/9/GAR 413,569 PC A03 
DSIS-93-00275 
Demonstration and 9 ay Test Plan for Real-Time 
Excision Software on the Adaptive Signal Processing 


Testbed. 
N94-13990/4/GAR 


" PC A04 


413,690 PC A02 


DSIS-93-00276 
ASPT Software Source Code: Development System Pack- 


age, VME-C30 Component. 
N94-14016/7/GAR 413,694 PC AO’ 


DSIS-93-00277 
ASPT Software Source Code: Host Development System 


Package. 
N94-14197/5/GAR 413,702 PC A06 
DSIS-93-00282 


Analysis of Helicopter Attrition Using a Low Level Combat 


Simulation 
N94-13839/3/GAR 414,747 PC A04/MF A01 
DSIS-93-00287 


Flatdan Beamformer Enhancements and Testing. 
N94-14360/9/GAR 413,795 


Aeromagnetic Work in the Lincoln Sea: 1991 Survey. 
N94-13830/2/GAR 414,818 PC A03 


DSIS-93-00314 
Acousto-Optical Post-Processor Time-integrating Correlator 


Updates. 

N94-13831/0/GAR 413,562 PC A03 
DSIS-93-00345 

Advanced Communications ESM System (ACES) Testbed: 


Integration Study. 
N94-13939/1/GAR 413,633 PC A04 


DSIS-93-00346 


Ewtest Signal Excision Testbed: System Evaluation. 
N94-14065/4/GAR 413,775 PC A03 


DSIS-93-00347 


DSP Software Development Environments for the Adaptive 
| Processing Testbed. 
-14066/2/GAR 413,575 PC A03 


VMEC30 Sun Software Development 
Manual. 
N94-14051/4/GAR 


DSIS-93-00349 


VMEC30 Sun Device Drivers: User's Manual 
N94-14052/2/GAR 413,696 


DSIS-93-00350 


VMEC30 Programming Library: Reference Manual. 
N94-13858/3/GAR 413,686 


DSIS-93-00351 


VMEC30 Software Development: Tutorial Manual. 
N94-13944/1/GAR 413,689 


DSIS-93-00382 


Meteor Forward Scatter Studies. 
N94-13801/3/GAR 


DSIS-93-00400 


Review of Robust Detection. 
N94-13829/4/GAR 


DSIS-93-00480 


Review of Test Methods for Material Flammability. 
N94-13942/5/GAR 414,517 


DSIS-93-006 13 


Bridging the Gap between the Rayleigh and Thomson 
Limits for Various Convex Bodies. 
N94-14204/9/GAR 415,254 PC A03 


DSIS-93-00649 
Quartz Crystal Microbalance Study of Lithium insertion and 
Removal into Evaporated Films MO(Y) (M = Mo, Fe, and 


413,469 PC A03 


PC A03 


Utilities: User's 


413,695 PC A03 


PC A03 
PC A04 
PC A07 


413,560 PC A03 


413,774 PC A03 


PC A0S 


Vv). 
N94-14203/1/GAR 
DSIS-93-00702 


Ground Attack Profile Selector Program, Version 3.0. 
N94-14207/2/GAR 414,769 PC AOS 


DSIS-93-00858-PT-2 


CMAPP User's Manual, Part 2. 
N94-14017/5/GAR 


DTH-LET-RE-93-6 


Haandbog i proces-integration. pen a ved etab- 
lering af optimale energisystemer og vur af disse i en- 


414,470 PC A03 


= and the evaluation of these in energy tech 


and economical relations). 
DE93516674/GAR 414,052 PC A07/MF A02 
E-6470-1 
Effects of Rotation on Coolant P: Heat Transfer. 
Volume 2: Coolant Passages with Trips Normal and 


Skewed to the Flow. 
N94-15991/0/GAR 413,535 PC A06/MF A02 


E-6566 
Interaction of Two Glancing, Cupane Shock Waves with a 
Turbulent -Layer at Various Mach Numbers. 
N94-14780/8/GA\ 415,193 PC A05/MF A02 

E-7524 
Neural-Network-Directed Alli 
Using the Laser-Beam Spati 
N94-15961/3/GAR 

E-7594 


Genes Program for Thermal and Transport Properties of 
Parahydri from 20 to 10,000 K. 
N94-14102/5/GAR 413,554 PC A03/MF A01 


it of Optical 
Filter as an Example. 
415,277 PC A03/MF A01 


Systems 
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E-7810 


Development of the Seeding System Used for Laser Velo- 
cimeter Surveys of the NASA Low-Speed Centrifugal Com- 


pressor Flow Field. 
N94-15445/7/GAR 414,421 PC A03/MF A01 
E-7854-1 


Study of Thin Liquid Sheet F 

N94-14732/9/GAR 
E-7947 

Hierarchical Nonlinear Behavior of Hot Composite Struc- 


tures. 

N94-14041/5/GAR 414,471 PC A03/MF A01 
E-8001 

Sulfur Segregation Study of PWA 1480, NiCrAi, and Nial 


Al 
414,565 PC A03/MF A01 


18, 175 PC A03/MF A01 


N94-15992/8/GAR 
E-8027 

Linear Instabili 

N94-14729/5/GAR 
E-8031 

Hot Dynamic Seal Rig for Measuring Hypersonic Engine 


Seal Durability and Plow Gartennanee 
N94-14727/9/GAR 415,605 PC A03/MF A01 


E-8042 
Cruise Noise Measurements of a Scale Model Advanced 


Ducted Propulsor. 
N94-151 15/6/GAR PC A03/MF A01 
E-8043 


Buckling Analysis of Laminated Thin Shells in a Hot Envi- 


ronment. 
N94-14776/6/GAR 414,484 PC A03/MF A01 
E-8063 
Noise Levels from a Model Turbofan Engine with Simulated 
Noise Control Measures ied. 
N94-14036/5/GAR 413,103 PC A03/MF A01 


E-8070 
Thermal Shock Resistance of Ceramic Matrix Composites. 
N94-13920/1/GAR 414,469 PC A03/MF A01 
E-8071 
Solar Radiation on Mars: Stationary Photovoltaic Array. 
N94-14730/3/GAR 413,183 PC ‘A03/ ME A01 
E-8077 


Thermal History Effects on Electrical Relaxation and Con- 
ductivity for Potassium Silicate Glass with Low Alkali Con- 


centrations. 
N94-14845/9/GAR 414,445 PC A03/MF A01 
E-8081 


Optimal Synthesis of Hot Composite Laminates with Inter- 


se Layers. 
N94- 14042/3/GAR 414,472 PC A03/MF A01 
E-8088-V-2 
Computer Program for Analysis of High Sook, —~ Row, 
Angular Contact, Spherical Roller Sashbean. 
Volume 2: Mathematical Formulation and Ai 
N94-14446/6/GAR 414,425 PC A03/MF A01 


E-8089-V-1 
Computer Pee my for am 4 S —_ Speed, Single Row, 
Angular Con Spherical Bearing, Sashbean. 
Volume 1: User's 3 Guide. 
N94-14445/8/GAR 


E-8100 
Space Exploration Initiative ee | 1. paeee and Related 


Nuclear Propulsion T 

N94-15118/0/GAR 415,777 PC A14/MF A03 
E-8105 

Proteus Two-Dimensional Navier-Stokes Computer Code, 


Version 2.0. Volume 1: Analysis Description. 
N94-15485/3/GAR 415,204 PC A04/MF A01 


E-8107 
Proteus Two-Dimensional Navier-Stokes Computer Code, 


Version 2.0. Volume 2: User's Guide 
N94-15475/4/GAR 415,201 PC A07/MF A02 


E-8108 


Proteus Two-Dimensional Navier-Stokes Computer Code, 
Version 2.0. Volume 3: Programmer's Reference. 
N94-15867/2/GAR 415,217 PC A12/MF A03 


E-8110 


Proteus Three-Dimensional Navier-Stokes Computer Code, 
Version 1.0. Volume 3: Programmer's Reference. 
N94-15865/6/GAR 415,215 PC A13/MF A03 


E-6113 
Probabilistic Micromechanics for High-Temperature Com- 


posites. 

N94-14408/6/GAR 414,475 PC A03/MF A01 
E-8114 

Thermoelastic Response of Metal Matrix Gumperine with 


Large-Diameter Fibers to Thermal Gradien 
N94-14823/6/GAR 414,487 PC ‘A05/MF A01 


E-8116 
Study of Fiber Volume Fraction Effects in Notched Unidir- 


ectional SCS-6/Ti-15V-3Cr-3Al-3Sn Composite. 
N94-14769/1/GAR 414,483 PC A11/MF A03 


E-8120 
Processing and Testing of High Toughness Silicon Nitride 


Ceramics. 

N94-14543/0/GAR 414,444 PC A03/MF A01 
E-8121 

Friction and Wear of Cepeuat and Ceramic/Metal 

Combinations in Sliding Contact 


of Curved Free Shear Layer: 
415,173 PC A03/MF A01 


413,111 


414,424 PC A04/MF A01 


N94-15769/0/GAR 
E-8133 

Rotary ba Performance Computer Program (RCEMPA 

and RCEMAPPC): User's Guide. 

N94-15192/5/GAR 413,114 PC A11/MF A03 


E-8136 
Least-Squares Finite Element Sees for Three-Dimen- 


sional Backward-Facing Step Flow. 
N94-14407/8/GAR 415,150 PC A03/MF A01 


E-8138 
poe Aad of Shock-induced Combustion in Methane- 


Noe. 14722/0/GAR 413,515 PC A03/MF A01 
E-8140 


Development of an Explicit Multiblock/Multigrid Flow Solver 
x Geometries. 


for Viscous Flows in 
N94-14728/7/GAR 415,172 PC A03/MF A01 
E-8156 


eens a8 hehe Reps CaaS 4 


(90)sub 8 Titanium Matrix 
N94-14822/8/GAR 414,486 PC A03/MF A01 


E-8160 


414,534 PC A03/MF A01 


Transform ing for 

N94-14542/2/GAR 
E-8165 

te tee Sele Oe See Seana ae ty 

ry-tory Gey Induced Screech M ~ 

Now 14200)07 AR 413,105 A03/MF A01 
ECN-C-93-029 

Task Force on Integrated Energy and Environmental Pian- 

ning: The Netherlands - Poland. Volume 4: Verification and 
extension of the Polish energy and environmental data 


base. 
DE93524592/GAR 414,072 PC A07/MF A02 
See ee 
Short description of aerodynamic research in the JOULE 


—~ Inflow projects and of results obtained. 
94702292/GAR 414,056 PC A03/MF A01 


ECN-RX-93-089 
Effect of material i 


semi-crystalline silicon 

DE94702289/GAR 
ECN-RX-93-092 

Field experience with a grid-connected photovoltaic system 

based on amorphous silicon. 

DE94702290/GAR 414,093 PC A02/MF A01 
ECN-RX-93-098 

onl low gee wea Da on 25 

jem Si wafers, obtai i low-temperature 
CVD of Si-oxide and Si-nitride. 

DE94702291/GAR 413,887 PC A01/MF A01 

ECONOMIC DISCUSSION PAPER-43 


Trade and Employment Effects of the Carribean Basin Eco- 
nomic Recovery Act. Ninth Annual Report to the Congress 
Pursuant y 4 Section 216 of the Carribean Basin Economic 


Recovery A 

Pee 120462/GAR 413,437 PC A05/MF A02 
EEV-93-02 

Koncept for store vindmoeller. (Concept for larger wind- 


mills). 
DE94702017/GAR 414,053 PC A11/MF A03 
EGG-M-92714 


Unsteady-state VOC transport in vented waste drums. 
DE93018941/GAR 414,218 PC A03/MF A01 


EGG-M-93070 
Operating experience of natural circulation core cooling in 


water reactors. 
DE93018997/GAR 414,970 PC A03/MF A01 
EGG-M-93147 
RELAP5/MOD3 AP600 problem: 
DE93018989/GAR 


EGG-M-93181 


413,623 PC A03/MF A01 


ies on the characteristics of 
414,092 PC A03/MF A01 


Ss. 
414,967 PC A02/MF A01 


Superconducting pr measurements in tape try. 
DE93018943/GA\ 415,326 PC /MF A01 
EGG-M-93238 
United States Department of Energy (DOE) Computerized 
Accident/Incident Reporting System (CAIRS). 
DE93018942/GAR 414,677 PC A02/MF A01 
EGG-10617-1213 
Aerial radiological survey of the Superconducting Super 
Collider Laboratory and surrou' rs Waxahachie, 


Texas. Date of survey: July-- —— 
DE93019092/GAR 415.438" PC A03/MF A01 


EGG-10617-2184 
X-ray —, of alpha mercuric iodide crystal structure and 
effects. 


pr 

DE930 /GAR 414,536 PC A02/MF A01 
ean-eane-4aab 

Liquefied Gaseous Fuels Spill Test Facility: Overview of 


STF capabilities. 
DE93019841/GAR 414,229 PC A02/MF A01 
EMG-9-93 


Export Markets for U.S. Grain and Products, September 


1993. 
PB94-117371/GAR 413,421 PC A03/MF A01 
EML-554 


intercomparison and intercalibration of passive/active 
radon and active radon progeny instruments and methods 
in North America. 


EPA/600/A-93/260 


DE93019730/GAR 
EML-555 
— intercomparisons at EML, April 1992 and November 


bE93019731/GAR 414,189 PC A03/MF A01 
EOC-92-01-0007 


414,188 PC AQ3/MF A01 


search and it, Fiscal Year 1992). 
N94-14091/0/GAR 414,918 PC A11/MF A03 
EPA/SW/DK-94/072 

Inorganic Contract Compliance Screening ——_ (ICCSS) 

Software (ILM02.1 hanes 4) (for 

PB94-500642/GAR 414,257 CP DO2 


EPA/300/R-92/009 
Guidance for Conducting a Pretreatment Compliance In- 


spection. 
PB94-120631/GAR 414,296 PC A07/MF A02 
EPA/440/1-80/075A 


Development Document for Effluent Limitations Guidelines 
and Standards for the Electrical and Electronic Compo- 
nents: Point Source Category. Draft Document. 

PB94-113982/GAR 414,287 PC A99/MF E08 


EPA/453/B-93/049 


User's Manual for the BLIS BBS. 
PB94-114402/GAR 414,138 PC A07/MF A02 


EPA/453/R-93/040 
pay = Guidance for the implementation of 40 CFR Part 


E. Version 1. Interim. 
Pod. 120979/GAR 414,144 PC A06/MF A02 
EPA/453/R-93/052 


Enabling Document for National Emission Standards for 
Coke Oven Batteries (40 CFR Part 63, L). 
PB94-120813/GAR 414,143 A07/MF A02 


EPA/530/R-93/015 
— Permit Policy Compendium Update Package. Revi- 


sion 2, September 1993. 

PB94-100252/GAR 414,246 PCE19 
EPA/530/R-93/017 

Solid Waste Disposal Facility Criteria. Technical Manual. 

PB94-100450/GAR 414,247 PC A16/MF A03 
EPA/530/R-93/023 


Summary of Data Presented in the Background Document 
for Effluent Limitations Guidelines and Standards, Ore 
Mining and Dressing Point Source Cat 

PB94-113388/GAR 414, PC A04/MF A01 


EPA/530/R-93/024 


Summary of Data Presented in the Background Document 
for Effluent Limitations Guidelines and Standards, Mineral 


Mining and Processing Point Source Cat 
PB94-113396/GAR 414,286  A04/MF A01 


EPA/530/R-93/025 


Summary and Technical Review of Supporting Literature for 
the 1985 Report to ess on Wastes from the Extrac- 
tion and Beneficiation of Metallic Ores, Phosphate Rock, 
Asbestos, Overburden from Uranium Mining, and Oil Shale. 

PB94-113404/GAR 414,248 A06/MF A02 


EPA/540/K-93/001 


Superfund Technical Assistance —- (Fact Sheet). 
PB93-963301/GAR 414,244 PC A02/MF A01 


EPA/540/K-93/002 


Superfund Technical Assistance Grants (TAGs) (Pa t). 
PB93-963302/GAR 414,245 PC A02/MF A01 


EPA/540/R-93/525 


Superfund Innovative Technology Evaluation Program: 


Annual Report to Congress 1992. 
PBO4 123074/GAR 414,256 PC A04/MF AO1 


EPA/540/R-93/526 
Superfund innovative Technology Evaluation Program: 


Technology Profiles, Sixth Edition 
PB94-123858/GAR 414,255 PC A19/MF A04 


EPA/570/9-91/038 
Ground Water Indicator Pilot Study in the State of New 


Jersey. 

PB94-120987/GAR 414,298 PC A08/MF A02 
EPA/570/9-91/039 

Ground Water Indicator Pilot Study in the State of Minneso- 


ta. 
PB94-121183/GAR 414,300 PC A07/MF A02 
EPA/570/R-90/019 
Summary of State and Federal Drinking Water Standards 
, 1990. 


and Guidelines, F: 
PB94-120995/GAR 413,488 PC A07/MF A02 
EPA/600/4-90/027F 


Methods for Measuring the Acute Toxicity of Effluents and 
Receiving Waters to Freshwater and Marine Organisms. 


Fourth Edition. 
PB94-114733/GAR 414,289 PC A14/MF A03 
EPA/600/8-91/038 


——_ Criteria for Mathematical Models Used in Expo- 
Assessments: At Dispersion Models. 
PB94- 114725/GAR 414,139 PC ‘A06/MF A02 
EPA/600/A-93/260 
Testing Bioremediation in the Field. 
PB94-114709/GAR 414,288 PC A03/MF A01 


March 1,1994 OR-25 
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Removing Organics from i 
413,486 PC 


in Them. 
PB94-122603/GAR 414,147 PC A02/MF A01 


EPA/600/ J-93/416 
pa in vitro Percutaneous Absorption of p-Substi- 
Phenols through Rat Skin Using Static and Flow- 
PB94-101573/GAR 414,722 PC A02/MF A01 


EPA/600/J-93/450 


ae of Indoxy!-Beta- as a Chromogen 
for ‘Escherichia coll’. 
Peon 14go1/GAR 414,654 PC A01/MF A01 
EPA/600/J-93/468 


Hydraulic Mode! Study for Boston Outfall. 2. Environmental 
Performance. 
PB94-113669/GAR 413,484 PC A02/MF A01 


PB94-114907/GAR 414,291 PC A04/MF A01 
EPA/600/R-92/203 
Literature Review: Heat a through Two-Phase Insu- 
lation Systems Consisting of Powders in a Continuous Gas 
DE93014387/GAR 414,535 PC A03/MF A01 
EPA/600/R-93/ 100 


(eta te Se Coeminaten of Regets Ciatenees & 


Environmental 1993. 
PB94-120821/GAR 414,324 PC A0B/MF A02 
EPA/600/R-93/170 


Biomass Gasification Study. 

PB94-114766/GAR 414,250 PC A06/MF A02 

EPA/600/R-93/ 171 
Report of Workshop on 
PB94-114691/GAR 

EPA/600/R-93/ 188 


414,249 PC A06/MF A02 
$02/NOx Control Jey 
414,140 PC A09/MF 


Follow-Up Radon Measurements in 14 ee Schools. 
PB94-114758/GAR 414,211 A04/MF A01 
EPA/600/R-93/ 198 


Evaluation of Si 
PB94-114741/GAR 
EPA/600/R-93/ 197 


een me EPA/AEERL's Indoor Air Boot 
Prevention Workshop. Held in Raleigh, North 


Carolina on 
413,396 PC A04/MF A01 


March 9-10, 1993. 
PB94-114782/GAR 


EPA/600/S-93/006 
Spatial any ot of 
rameters 
PB94-114774/' 

EPA/620/R-93/002 


Forest Health Monitoring 1992 
PB94-114717/GAR 


EPA/625/R-92/007 
pty Surface, ont Date Goan Vet 
at Contaminated Reference Guide. 


Sites: A 
POos-123825/GAR 414,254 PC A13/MF A03 
EPA/821/R-93/017 


Geochemical and H+ Pa- 
Transport in Ground W: 
414,290 PC AOS/MF AOt 


414,800 PC A13/MF A03 


Analytical Methods for the Determination of Pollutants in 
and Paper industry Wastewater. 
107059/GAR 414,137 PC AO7/MF A02 
EPA/821/R-93/020 
es Effluent Guide- 
and Paperboard In- 


414,136 PC A11/MF A03 


ines and NESMAP tor the Pulp. Paper 


dustry. 
PB94-107018/GAR 
eye 


soe penta 


EPA/832/R-93/008 


eeennes 6? Rapeaes Sheet Gxiteines 


eer yr A07/MF A02 


Flow Constructed Wetlands for Wastewater 
Treatment. A Technology Assessment. 
PB94-107893/GAR 414,284 PC A0S/MF A01 
EPA/901/R-93/001 
ny, eeeten Sense on Buges Retes- 
Metals in Municipal Solid Waste. 
414,252 PC A07/MF A02 


Evaluation of ZIM and Entity-Relational Models in Managing 

N94-14202/3/GAR 413,703 PC A03/MF A01 
ERB- 1036 

BIRIS Server: Integration of a Three-Dimensional Range 

Sensor into a -Based Realtime Architecture. 

N94-14201/5/GAR 415,253 PC A03/MF A01 


ERB-1037 
Discrete Event Simulation Using Object-Oriented Program- 


N00 14500 7/GAR, 214, 377 PC A03/MF A01 


ERDEC-TR-032 
Detoxification of VX By Chioramine-B. 


OR-26 VOL. 94, No. 5 


AD-A273 006/7/GAR 
ERDEC-TR-036 

Verification of a Gas Chromatographic Method for Determi- 

— of Lewisite Time-Weighted-Average Concentration in 


the Environment as Used by the Soviet Union. 
AD-A273 104/0/GAR 414,310 PC A03/MF A01 


ERDEC-TR-093 


414,663 PC A03/MF A01 


of Commercially Available 

Powders |. Infrared by Graphite Flake. 
AD-A272 461/5/GAR 415,077 PC A03/MF A01 
ERDEC-TR-106 

Mirror Velocity Sampling Errors in a Michelson Interferome- 

ter. 

AD-A273 105/7/GAR 415,232 PC A03/MF A01 
ERIM-207500-8-T 

Centerline Wake Modeling. 

AD-A272 901/0/GAR 
ERL-0719-RN 


Fully Replicated Distributed Database System 
AD-A272 895/4/GAR 414,767 PC A03/MF A01 


ESA-BR-82 
ECS: —- Year in Orbit. 
N94-14352/6/GAR 
ESA-BR-86 


413,805 PC A04/MF A01 


413,582 PC A03/MF A01 


European Space for Peaceful ’ 
N94-14137/1/GAR 415,542 PC A03/MF A01 
ESA-BR-91 
ECS: Ninth Year in Orbit. 
N94-15644/5/GAR 
ESA-PSS-05-04-ISSUE-1 
Guide to the Software 
N94-14190/0/GAR 
ESA-PSS-05-05-ISSUE-1 
Guide to the Software Detailed Design and Production 
N94-14191/8/GAR 413,701 PC AOS/MF A02 
ESA-SP-356 
Segeeiee 6° ar ESS Syupuien en Peat Geese 
instrumentation. 


for Space 
N94-15025/7/GAR 415,745 PC A18/MF A04 
ESA-SP-1132-V-3 


415,693 PC A03/MF A01 


Design Phase. 
413,700 PC A0S/MF A01 


luid Science and Materi- 
als Sciences: TEXU: Sst 2? and Maer a Volume 3. 
N94-15157/8/GAR 415,554 PC A07/MF A02 


ESA-SP-1146 


ERS-1 . 
N94-1 /4/GAR 


ESA-SP-1160 
ae Countermeasures for Long-Term Manned Space 


Noe 14860/8/GAR 414,719 PC A0Q5/MF A01 
ESA-STM-246 
Ethology in Space, a Unique Opportunity for Behavioral Sci- 


ence. 
N94-14862/4/GAR 414,740 PC A05/MF A02 
ESA-TT-1260 
Characterization of Composite Materials for Aerospace 
Structures. 
N94-13804/7/GAR 414,467 PC A03/MF A01 
ESA-TT-1286 
SS. Se Gee Caan ty Hetee tay Guns Rane 


port Aircrat 
N94-13692/6/GAR 415,828 PC A04/MF A01 
ESC-TR-93-236 


415,548 PC A0S/MF A01 


and — Procedures for the 
tions \ 


a : , = 
ASCAMP Satellite Communicati erminal. 
413,558 PC A04/MF A01 


AD-A272 912/7/GAR 
ESC-TR-93-296 


Data Rate Optical Crosslinks. 
A272 562/0 413,557 Not available NTIS 


ESG-217 
Closed-loop photon beam control study for the Advanced 


D#99019034/GAR 415,448 PC A01/MF A01 
ESG-228 


}- A ive effects in the ALS. 
DE93019236/GAR 415,449 PC A02/MF A01 
ESG-229 

Simulation of the ALS longitudinal multibunch feedback 

DE93019227/GAR 415,444 PC A02/MF A01 
ESG-230 

eee S ea eae ites & SS FETS 6. 


Factory. 

DE93040117/GAR 415,493 PC A02/MF A01 
ESG-231 

Design of the ALS transverse coupled-bunch feedback 


system. 
DE93019255/GAR 415,461 PC A02/MF A01 
ESG-233 


Measurement and computation of the higher order modes 
of the ALS 500 MHz accelerating cavities. 
DE93019256/GAR 415,462 PC A02/MF A01 


ESG-234 
Impedance measurements of components for the ALS. 


DE93019253/GAR 415,460 PC A02/MF A01 
ESG-236 


oS ae 


nated with polariz 
DE93019232/GAR 415,447 PC A01/MF A01 


ET/EM-1993-16 
Elastic Wave Up/Down Decomposition in rn 
and Anisotropic Media: An Operator Approach and Its Ap- 
ximations. (Revised). 
PB94-126497/GAR 414,849 PC A04/MF AO1 
ET/EM-1993-17 
Interference Analysis of Multichannel Transmission Lines: A 


System's Analysis. 
94-126505/GAR 413,611 PC A03/MF A01 
ET/EM-1993-18 


Electr ic Fields and Interference. 
PB94-1 i9/GAR 413,610 PC A03/MF A01 


ETN-93-93738 
Fluxes of Heat and Water Vapour in a Convective Mixed 


Layer EFEDA. 
N94-14132/2/GAR 413,261 PC A0S/MF A01 
ETN-93-93740 
Zur Nebelfernerkur Aus Satellitendaten 
und rey ( lor the Remote Sens- 
— > \. res and Additional information). 
14135/5/ 413,276 PC A0S/MF A01 
ETN-93-93758 


Integration of Somenty Sensed Data and Cadastral Owner- 


ship Boundaries for Land inventory Purposes. 
N94-14127/2/GAR 414,909 PC A03/MF A01 
ETN-93-93761 


Surface-Located YopN Protein Is Involved in Calcium Signal 
Pseudotuberculosis. 


Transduction in Yersinia 
N94-14128/0/GAR 414,640 PC A02/MF A01 
ETN-93-93762 


Analysis of the V Antigen LcrGVH-Yopbd Operon of Yer- 
sinia pseudotuberculosis: Evidence for a Regulatory Role of 
tort and LervV. 

N94-14129/8/GAR 414,651 PC A02/MF A01 


ETN-93-93780 


De Toekomst van Nederland in de Luchtvaart (Symposium 
on the Future of Aeronautics in the Netherlands). 
N94-15120/6/GAR 413,145 PC A0B8/MF A02 


ETN-93-93867 
PSM: Datamodelleren, in Het Kwadraat (PSM: A New Gen- 


eration of Data 
N94-14072/0/GAR 414,363 PC A03/MF A01 
ETN-93-93880 
Beleidscommissie Remote ny , Jaarversiag 1991 (Ac- 
tivities Report of the Netherlands Remote pay bey? 
N94-14073/8/GAR 413,273 PC A07/MF A02 
ETN-93-93946 


European Space for Exclusively Peaceful \ 
N9414137/1/GAR_ 415,542 A03/MF A01 
ETN-93-93947 
ECS: Eighth Year in Orbit. 
N94-14352/6/GAR 
ETN-93-93948 


ERS-1 System. 
N94-14353/4/GAR 


ETN-93-93952 
Pr of an ESA Symposium on Photon Detectors 


for Space Instrumentation. 
N94-15025/7/GAR 415,745 PC A18/MF A04 


ETN-93-93954 


Ueberwachte Klassifikation von Fernerk 
(Supervised Classification of Remotely Sensed | 
N94-14428/4/GAR 413,763 PC A10. 


ETN-93-93957 
Turbulente Diffusion in Einer Scherstroemung 
MIT Stabiler Dichteschichtung (T! Diffusion in Homo- 
rere Shear Flow with Stable Density Stratification). 
14443/3/GAR 415,153 PC A08/MF A02 
ETN-93-93958 
Zirkadiane Rhythmik bei der Simulation des D-2-Weltraum- 
\ — Rhythms during Simulation of the D2-Spa- 
N94-14043/1/GAR 414,671 PC AO7/MF A02 
ETN-93-93961 


413,582 PC A03/MF A01 


415,548 PC A0S/MF A01 


). 
MF A03 


Widget Based Operations Simulator for a Planetary 
— PA Model for the High Resolution Stereo Camera 
N94-14044/9/GAR 415,096 PC A06/MF A02 

ETN-93-93962 
ee Partikeldispersion in Eingeschlossenen Drall- 
(Turbulent Particle Dispersion in Confined 


Swirling ). 
N94-14045/6/GAR 413,529 PC A09/MF A02 


and Two-Di tions). 
N94-14188/4/GAR 415,148 PC A07/MF A02 
ETN-93-93964 
Wasserdampf, Gesamtwasser und peng ay Aus 
Daten Passiver Mikrowellenradiometer Dem Ozean 
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(Water-Vapour, Total Water and Rainrate from Passive 
Microwave Satellite Data over Ocean). 
N94-14189/2/GAR 413,309 PC A07/MF AO02 


ETN-93-93965 
Guide to the Software Architectural 
N94-14190/0/GAR 413, 
ETN-93-93966 
Guide to the Software Detailed Design and Production 
N94-14191/8/GAR 413,701 PC AQS/MF A02 
ETN-93-93967 
oe ition Optique a Travers la Le nm Al 
tude Modale de |’ icati 
FOptque a (Optical tion yb Atmos. 
pheric Ti Mode! Analysis of Anisoplanatism and 


Application to on lo Adaptive Optics). 
N94-14192/6/GA 415,252 PC A10/MF A03 


ETN-93-93969 
Proprietes Physiques et Structurales d’ ue Resistance 
Thermique en Zircone Yttriee Obtenue Par Puiverisation 
ee ee eee 
tered Zirconia-Yttria Layer Used as a Thermal Resistance). 
N94-14193/4/GAR 415,348 PC A10/MF A03 
ETN-93-93970 
Modelisation et Simulation des Phenomenes de Transport 
et Combustion dans Une Couche de Melange Supersoni- 
que (Modeling and Simulation of Transport and Combustion 


Phenomena in a Mixing Layer). 
N94-14194/2/GAR 413,514 PC A12/MF A03 


ETN-93-93971 
Camera Infrar: a Frequence | 
' “Frame Fat ame at The 
AOD) NF A02 


Phase. 
PC AOS/MF A01 


cations en Hypersonique (| 

mail imager for Wind T 

N94-14009/2/G. 413,134 
ETN-93-93972 

Electrical and Optical Properties of Multiple Quantum Well 

Structures and Their tions to Infrared Detectors. 

N94-14010/0/GAR 415,347 PC AOS/MF A01 


¥ See for VHF/UHF Samt Sam- 
Med Predikterte Verdier (Measurement of Wave 
Comparison between 


Propenatien for VHF/UHF and a 
Measured and Predicted Values). 
413,568 PC A03/MF A01 


Numerical Simulations of Nd:YAG Laser A 
N94-13970/6/GAR 415,249 


ETN-93-93975 
ny Boundary Conditions for incompletely Parabolic Sys- 


Nos 13971/4/GAR 415,111 PC A03/MF A01 
ETN-93-93977 

Rocket-Borne Lidar for Studies of the Middle A’ 

N94-13949/0/GAR 413,301 PC A06/ F A02 
ETN-93-93978 

Caracteristiques des Moyens de Trafic Radioamateur du 

Satellite Arsene (Characteristics of the Amateur Radio 


Means of the Arsene Satellite). 
N94-13950/8/GAR 413,567 PC A03/MF A01 
ETN-93-93979 
Etude de |'intermariabilite des Connecteurs Subminiatures 
de Marques Cannon et Souriau (Study of the Intermateabi- 
Souriau Subminiature Connectors) 


lity of Cannon and ). 
N94-13951/6/GAR 413,827 PC A04/MF A01 


 A08/MF Ao1 


Avec Protection 
lyback Converter 


N94-14138/9/GAR 413,907 PC A03/MF A01 
ETN-93-94005 
Comer Dae Path Stability Criteria and Their Application 
to Crack F Phenomena in Stiffened Structures. 
N94-13929/2/GAR 413,098 PC A08/MF A02 


ETN-93-94006 
Compressive Buckling of 


Curved, Anisotropic Panels Stiff- 
ened in Two Directions. Part 1: Derivation of the Governing 


Equations. 

N94-13931/8/GAR 
ETN-93-94008 

Fatigue Predictions 

N94-13933/4/GAR 
ETN-93-94009 

MSD in Fuselage wemnee hep. deme Requirements for inspection 

Intervals for Typical fuselage Lap Joint Panels with Multiple 


Site Damage. 
N94-13986/2/GAR 413,101 PC A08/MF A02 


ETN-93-94010 
415,829 A12/MF A03 


N94-13987/0/GAR 
ETN-93-94011 

ALFIS: Astronomical Low Frequency Interferometry Satel- 
‘ 415,681 PC A10/MF A03 


413,099 PC A03/MF A01 


ter. 
415,378 PC A03/MF A01 


Onterwerpproces: Een Besluit- 
Mode! (Flexibility and Costs in the 


413,989 PC A08/MF A02 


voor Materiaalplanners (Decision 


N94-14449/0/GAR 414,756 PC A07/MF A02 


Pictures). 
N94-14809/5/GAR 
ETN-93-94088 


413,161 PC AOS/MF A01 


Onderwijsmodule voor sao ogee Aarastesh Ondusate, Boat 
2: £ ee ee Gate trartonne — 


Module tor the Higher Ag — Sa & 
~<fy — 3-7 Part @ Eu 
by ae See nS al 


Module for 
Suottealion Gnearied 
Approach to Water 
ae a0 PC A03/MF A01 


N94-14462/3/GAR 
ETN-93-94092 


py gre ey Programma (NRSP-2 Rl 
— 1991 - 2000): The 1992 Annual Plan of the 
Remote 


Board). 

N94-14544/8/GAR 414,912 PC A03/MF A01 
ETN-93-94093 

Verkrijgen van Digitale Ruimtelijke Informatie Uit Luchtfoto’s 

(Obtaining Digital Regional Planning Information from Aerial 

N94-14810/3/GAR 414,900 PC A04/MF A01 
ETN-93-94102 

Verdelingspraken voor een Locatieparameter (Distributional 


inferences for a Location P: ler). 
N94-14545/5/GAR 414,614 PC A03/MF A01 


ETN-93-94153 
Stochastic Realization of Finite-Valued Processes and 


Primes in the Positive Matrices. 
N94-13677/7/GAR 414,612 PC A02/MF A01 
ETN-93-94154 


Tuning of Gaussian Stochastic Control Systems. 
N94-14018/3/GAR 413,747 PC A03/MF A01 


ETN-93-94155 


Some Results by 
N94-13999/5/GAR 


ETN-93-94 156 
Relations between Schmidt Pairs ny le Robust Control. 
N94-14000/1/GAR 413,7: PC A03/MF A01 
ETN-93-94157 
Schmidt Pairs of Multivariable Hankel Operators and 
Robust Control. 
N94-14001/9/GAR 413,746 PC A03/MF A01 
ETN-93-94158 
Geometry of External Spectral Factors and the Riccati In- 


NO4-14002/7/GAR 414,590 PC A03/MF A01 
ETN-93-94159 
| ~~ pages Structure of Matrix-Valued Rational Inner Func- 


Now. 14003/5/GAR 414,591 PC A03/MF A01 
ETN-93-94160 

ee eet Sa Sagay eae 

Communication ys. 

N94-14004/3/GAR 413,692 PC A03/MF A01 
ETN-93-94161 


Stochastic Bounds for a Polling System 
N94-14361/7/GAR 414,606 PC A03/MF A01 


ETN-93-94162 
Stochastic Scheduling Games with Markov Decision Arrival 
Processes. 
N94-14005/0/GAR 414,605 PC A03/MF A01 


ye 
og. Bard ott Meeting er Wooten 
oan 


Beruecksichtigung von V: ition (Me- 
pap Yotone 6 
arth Ground with 


Fuhrmann on Hankel Operators. 
413,744 PC A02/MF A01 


sults. 
N94-14710/5/GAR 
ETN-93-94198 


415,675 PC A03/MF A01 


Mathematical Optimization: A Tool for Aircraft — \ 
N94-14006/8/GAR 413,102 PC A03/MF A01 


ETN-93-94206 


Verfahren Zur Bewertung des Mechanischen V 
{Protease ter Geakantion of tsechonteat 


von Randschichten 
Behavior of Surface Films). 


ETN-93-94366 


N94-14007/6/GAR 
ETN-93-94208 
Jahresbericht ‘91 der Bundesanstalt fuer Flugsicheru 
— Report of the Federal Administration for Flight 
fety (Germany)). 
N94-14008/4/GAR 415,863 PC A04/MF A01 


ETN-93-94221 
Annuaire de |'Observatoire de Belgique: Bao me Annee 
(Royal Belgium Observa' Calendar: 156TH Year). 
N94-14811/1/GAR 413,184 PC A11/MF A03 
ETN-93-94222 


L'Evapotranspiration Potentielle en Belgique: Variabilite 
Spatiale et Temporelie (Potential Evapotranspiration in Bel- 


: Spatial and Temporal Variability). 
13994/6/GAR 414,852 PC A03/MF A01 


ETN-93-94224 
Istituto Elettrotecnico Nazionale Galileo Ferraris, Rapporto 
Annuale 1991 (Activities Report of the National Electrotech- 


nical Institute Galileo Ferraris) 
N94-14812/9/GAR 413,627 PC A10/MF A03 


ETN-93-94237 
Transformation et 
—— de la a 
N94-13995/3/GAR 

ETN-93-94290 
Difference Equation for Generalizations of Charlier Polyno- 


414,592 PC A03/MF A01 


414,570 PC A0S/MF AO2 


de Graphes de Refus: Ana- 
‘ansformation and of 


). 
413,691 PC A08/MF A02 


mials. 
N94-14150/4/GAR 
ETN-93-94354 

—— Robusies en Optimisation Non q 
et Simulations Numeriques en Grande Dimension 

} AA, Po - ~ Algorithms: Codes and 

Numerical Simulation of Large Scale). 

N94-14813/7/GAR 414,607 PC A09/MF A02 


Modelisation de |'Amor 
‘Arca g (2p 
Initiation in an Al-Li-Cu- 2 Aton rr te 
N94-14814/5/GAR mo 414,556 PC A11/MF A03 


ETN-93-94357 


Etude de |’Emission 
ites Carbone-Epoxyde des 
Acoustic Emission in 
N94-14815/2/GAR 
ETN-93-94358 


Caracterisation de la Plasticite 
istallin dans le Domaine 90-: 


Differee dans les Compos- 
teriaux (Study of Deferred 


poxy Composites). 
414,485 PC A08/MF A02 


de |’Aluminium Po- 


lastici b 
: Use of the Ultra- 
Low Frequency Re- 


straint). 
N94-14930/9/GAR 414,558 PC A12/MF A03 
ETN-93-94359 


Simulateur Moleculaire: Un Outil de Base pour le Develop- 
pement des Procedes MOS (Molecular 
Simulator: A Basic Tool for Submicron Processes De- 
velopment). 

N94-14697/4/GAR 413,892 PC A07/MF A02 


ETN-93-94360 


Filiere T de Puissance Intelligente Haute Ten- 
i Basee sur la Soudure Directe 
sur Silicium High ae 1 


— Silicon Dir Bonding) 

on ect 
N94-14698/2/ 413,865 PC A09/MF A02 
ETN-93-94361 


Conception et Optimisation des Compeneete DMOS Later- 

Recut Dadian -~ on 

ESURF Technology). 

N94-14711/3/GAR 413,893 PC A08/MF A02 
ETN-93-94362 


Contribution a la Resolution de Problemes d’Optimisation 
dans les Graphes Par des Paralleles (Solution 


of a Class of Graph ). 

N94-14712/1/GAR 413,708 A07/MF A02 
ETN-93-94363 

Methodologie de la 

Electroniques Hybrides et 

ign of Hybrid Circuits: Tools and 

N94-14713/9/GAR 413,820 PC 

ETN-93-94364 


Verification de Logiciels Critiques Par le My = Statistique 
(Verification of Critical Software by Statistical — 
N94-14714/7/GAR 413,709 Pc Ane! F AO2 


ETN-93-94365 


Methodes d’Execution et Machines Virtuelles Paralleles 
Distribuee du Langage de Progr: - 
Ce ete tances tinal? and Parallel Virtua 


oe = fae maa: of the LCS Parallel 
aa 


413,655 PC A08/MF A02 
gE Oe 
peates cee Seo Saee See Saree fh; Pewee 

ield Effect and Ti 


) 
N94-14717/0/ 413,894 PC A10/MF A03 
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ETN-93-94367 
Retrieval Properties of Neural Networks with Infinitely Many 


Marked Patterns. 
N94-14718/8/GAR 413,765 PC A03/MF A01 


ETN-93-94368 
Renormalized Band Structure of CuO2 Layers in Supercon- 


ducting Compounds: A Mean Field Approach. 
N94-14720/4/GAR 415,352 PC AQ3/MF A01 
ETN-93-94369 


ee ee CRs ras eee 


Standard Electr 
N94-14721/2/GAR 415,510 PC AQ3/MF A01 
ETN-93-94373 
Manual on the Global yee System. Volume 1: 
(Annex 4 to the WMO Regulations) Global Aspects (1992 


Edition). 
N94-13686/8/GAR MF A02 


ETN-93-94374 
Manual on the Global Data-Processing System. Volume 2: 
Regional Aspects (1992 Edition). 
N94-14071/2/GAR 413,272 MF A01 
ETN-93-94381 
Entwicklung Experimentetier Nachweisverti 
inar-Turbulente Stroemungszustaende an Tragfiuegelproli- 
fen im Freiflug. Abschiussbericht (Development of Experi- 
mental Demonstration Processes for Laminar-Turbulent 
Flow States at Wing Profiles in Free 
N94-14800/4/GAR 
ETN-93-94382 
Eichverfahren fuer Strahlungsbilanzradiometer und Sein 
Einfluss Auf die interpretation der Messwerte (Calibration 
Budget Radiometers and Its Influ- 
ence on Interpretation of Measured Values). 
N94-14149/6/GAR 415,713 PC AO7/MF A02 
ETN-93-94383 
Bedeutung der Aerosole fuer den Ferntransport von Schad- 
stoffen in der Lee ge gm - oy owned of 7p! ~ —_— 
Range Transport of Harmful 


sphere). 
N94-14723/8/GAR 
ETN-93-94385 
Sette Gta ox Rete Ds Bee. 
ro De Leitungsparameter von Verlust- 
fteten intra 


(Utilization of 
Boundary Element for Extraction of Fr De- 
pendent Conductivity Parameters of Lossy intra-Chip Trans. 


413,866 PC A08/MF A02 


413,270 


413,070 PC A03/MF A01 


414,134 PC A08/MF A02 


= Lines). 
N94-14807/9/GAR 
ETN-93-94386 
a und Test Einer Anordnung Z ap Coetepeeneaeaianee 
Mittels Excimeraser und Fi 
peo (Construction and Test of a Facility for 
Photon-Stimulated Field Desorption Using Excimer Laser 


and Time of Pg. 
N94-13996/1/ 413,468 PC A06/MF A02 
ETN-93-94387 
Simulation und Analyse der Elektrischen und 
Optischen Eigenschaften von 2 Se ae. 
len (Numerical Simulation Electrical and 
Optical Properties of Alera )AS/ 
N94-13997/9/GAR 414,095 oc A06/MF A02 
ETN-93-94388 
tivataet Zwischen Teilweise Bewickeltem Ring- 
kern und Einer i (Mutual Inductance between 
Partially Wound Tori and a Conductor). 
N94-13998/7/GAR 415,505 PC A07/MF A02 
ETN-93-94389 
Sosenee den Huellen von Kohienstoffsternen: R Cor- 
onae Bor See eoten bs tro Geetages of Cute 


Stars: R Coronae Borealis) 
N94-14075/3/GAR 413,201 PC A09/MF AOS 


ETN-93-94390 
Sprecherunabhaengige Erkennung von aye Gespro- 
chenen Einzelwoertern Unter Vi Vektor- 
pendent Ri A of Isolated Words U: Vv = 
lecognition ising Vector 
tization and Neural Networks). 
N94-14724/6/GAR 413,645 PC A06/MF A02 
ETN-93-94391 
Robuste Schaetzer und Tests im memento 
lem Unter Besonderer 
Maximum-Likelinood-Verfahrens  ( i 
Tests in One-Sample Location Problem with Particular Con- 
sideration on Modified Likelihood Process). 
N94-14703/0/GAR 414,615 PC A09/MF A03 
ETN-93-94393 
Herstellung und Untersuchung Integriert Optischer Wellen- 
in Silizium (Manufacturing and Examina- 
Aye Integrated Optical Waveguide Components in Sili- 
N94-14704/8/GAR 413,839 PC A07/MF A02 
ETN-93-94394 
Dynamischer Jahn-Teller-Effekt: Berechnung des Feinstruk- 
turspektrums, der und des Zeeman- 
Verhaltens AM Tiefen Zentrum Ni2+ in CdS (Dynamic 
Jahn-Teller Effect: Calculation of Fine Structure Spectrum, 
isotope Shift and Zeeman Behavior at Deep Center Ni2 + 


in CdS). 
N94-14705/5/GAR 415,351 PC A0B/MF A02 


aaks 3 
ur Numerischen Loesung der Navier-Stokes- 
Gislchangee te Tew ond Orel Reumabnsnslonen Woneatne 
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tions to Numerical Solution of Navier-Stokes Equations in 


Two and Three Flows). 
N94-14816/0/GAR 415,194 PC A08/MF A02 
ETN-93-94396 


ers Ce Ne eet ie i Soe 

Frequenz: erle- 
guna don of a Susbend Coding tor High inition 
Mieainn with htoton Controhed Three Dimensional Fre- 


quency Band 

N94-14817/8/GAR 413,603 PC A06/MF A02 
ETN-93-94397 

Zweidimensionale und 

dern an Mikroobjektiven (Two 

and Evaluation of Point images at Mi 

N94-14856/6/GAR 415,261 
ETN-93-94398 


von Punktbil- 
Measurement 


Objectives). 
A08/MF A02 


Optische Koppelemente fuer den Kohaerent Optischen 
Mehrtoremptfaenger (Optical Coupling Elements for Coher- 
ent Optical Receivers). 

N94-15447/3/GAR 413,854 PC A09/MF A02 
ETN-93-94399 


Schaltungen und Steuerverfahren fuer die Kombination von 
Direktumnichter und a (Circuits and Control 
Processes for Combining Direct Converters and Inverter 


Motors). 

N94-15448/1/GAR 413,829 PC A07/MF A02 
ETN-93-94400 

Eine Systematik fuer ay py Stoffgleichungen 

bei Grossen Vertormungen Auf der Basis des Cosserat- 

Kontinuumsmodelis (Systematology for Elastic-Plastic Mate- 

rial Equations by Deformations on the Basis of the 

Cosserat-Continuum 

N94-15642/9/GAR 415,393 PC A13/MF A03 
ETN-93-94405 

Contribution a |'Elaboration d’Algorithmes de Commande 

ermentair 


Not 15643/7/GAR 


ETN-93-94406 


Monitoring). 
414,626 PC A10/MF A03 


Manual, V: 


Life Support and ‘olume 1 
N94-13901/1/GAR 413,379 PC A24/MF A04 
ETN-93-94407 


Life Support and Manual, Volume 2 
N94-13902/9/GAR 413,380 PC A24/MF A04 
ETN-93-94408 
ECS: Ninth Year in Orbit. 
N94-15644/5/GAR 
ETN-93-94409 


A ng Countermeasures for Long-Term Manned Space 

Now 14860/8/GAR 414,719 PC AO5/MF A01 
ETN-93-94410 

meters Coem, a Unique Opportunity for Behavioral Sci- 


Nod. 14862/4/GAR 414,740 PC A05/MF A02 
ETN-93-94413 


415,693 PC A03/MF A01 


. Chi ‘ : 
Singulet eur les Surfaces laces Metalliques (Reactions of Chemi- 


luminescence | with Metals). 
N94-15149/5/GAR i9 PC A07/MF A02 
ETN-93-94414 
Etude Par ie Electronique des Parois d’Anti 
dans les Alliages Cu3pd et Fe3al a |'Approche de la Transi- 
tion Ordre-Desordre (Electron-Microscopy Study of Anti- 
Boundaries in Cu3Od and Fe3Al Alloys Near the 
Order-Disorder Transition 
N94-15295/6/GAR PC A10/MF A03 
ETN-93-94417 
Development and Application of a Comprehensive, Design- 
Sensitive ee ee oe en EE 8 
Necteareaa 413,091 PC A04/MF A01 
ETN-93-94419 


414,561 


Some Computational Tools for the Analysis of thr 
Cracks in Stiffened Fi Shelis. “od 
N94-13726/2/GAR 413,093 PC A03/MF A01 


ETN-93-94420 
I ! Assumption and Discontinuity Conditions of 
N94-13787/4/GAR 415,373 PC A03/MF A01 


ETN-93-94421 
Development of inspection and Repair Methods for the C- 


17 Aft 

Not 19000 5/GAR 413,097 PC A04/MF A01 

anes 
Numerical Simulation of the Collapse Process of Axially 
Compressed Cyiindrical Shelis with Measured Imperfec- 
N94-13905/2/GAR 415,376 PC AQ2/MF A01 

ETN-93-94424 
of One- 


investigation of an Aeroelastic Oscillator: i 
Freedom Galloping with Combined Transiational 


Torsional Effects. 
N94-13906/0/GAR 413,065 PC A03/MF A01 


ETN-93-94425 
Fatigue and Residual Se Govan of Fiber 
413,094 PC RO3/MF AO1 


Metal Laminates | 
N94-13803/9/GAR 


ETN-93-94426 
Sounding Rocket Experiments in Fluid Science and Materi- 
als Sciences: TEXUS 25 to 27 and Maser 4, Volume 3. 
N94-15157/8/GAR 415,554 PC A07/MF A02 
ETN-93-94427 
CENTAUR Tutorial. 
N94-14978/8/GAR 
ETN-93-94428 


CAML Numbers Reference Manual. 
N94-14979/6/GAR 413,711 


ETN-93-94429 
ag em of the Session and the cro Layers for 


the Support of Hin Speed Application: 
N94-14980/4/GA' 413, 792 PC A04/MF A01 


ETN-93-94430 


Stochastic Scheduling in in-Forest Networks. 
N94-15695/7/GAR 414,608 PC A03/MF A01 


ETN-93-94446 


413,710 PC A06/MF A02 


PC A07/MF A02 


Methodology of Hypersonic Testing. 
N94-14153/8/GAR 415,140 PC A15/MF A03 


ETN-93-94449 


New Method for Generating Bayes Classifiers Assuming 
Mixtures of Gaussian Densities. 
N94-15298/0/GAR 414,616 PC A03/MF A01 


ETN-93-94450 
Bruk AV Hoeyere Ordens Statistikk | Signalbehandling 
(Higher Order Statistics in Signal ae Te 
N94-15714/6/GAR 413,779 A03/MF A01 
ETN-93-94451 


Bestemmeise AV Stive Legemers Posisjon 
Ut Fra Segmenterte Bilder (Determination of 
Orientation of R Bodies from image 
N94-14039/9/GAR 413,761 


ETN-93-94452 
Spectral Viscosity Method Applied to Simulation of Waves 


in a Stratified Atmosphere. 
N94-14040/7/GAR 415,139 PC A03/MF A01 


ETN-93-94453 


Estimation of the Concentration Versus the Time Profile of 
Zinc Chloride Particles in Smoke Clouds Generated by the 
Raufoss a/S Instantaneous Smoke RA-90 and DM-45 HC 


Smoke Generator. 
N94-13821/1/GAR 414,127 PC A03/MF A01 
ETN-93-94454 


Laboratory Simulation of Spacecraft Charging in the Plasma 


Wake Region. 
N94-14107/4/GAR 415,685 PC A03/MF A01 
ETN-93-94483 


Study on the Possibilities to Apply Spectrumi 
N94-14034/0/GAR 413,387 PC Al ‘A03/MF A01 


ETN-93-94485 
Transition of Building Energy Re ae Using Multi- 


Input, Single-Output mic M 
N94-14055/5/GAR 413,388 PC A03/MF A01 


ETN-93-94488 
8-Node Axisymmetric Acoustic Finite Element for Non-Axi- 
symmetric Fluid-Structure Interaction Analysis. 
N94-13689/2/GAR 415,110 PC A04/MF A01 


ETN-93-94489 


Computational Methods for Reliable Fatigue and Damage 


Tolerance Dimensioning of Aircraft Structures. 
N94-13690/0/GAR 413,092 PC A03/MF A01 


ETN-93-94492 
Experimental Study of ASTOVL Related Jet Flows to 
Produce CFD Code Validation Data. Phase 3: Results of 


Experiments. 
N94-15645/2/GAR 413,071 PC A04/MF A01 
ETN-93-94495 
Heat Transfer and Aer of a 3D Design Nozzie 
— Vane Tested in the Pyestock isentropic Light Piston 
N94-15696/5/GAR 413,534 PC A03/MF A01 
ETN-93-94496 
Optical Fibre tw Agee interferometers for Calorimetric 


Heat Transfer 
N94-14701/4/GAI 413,139 PC A03/MF A01 
ETN-93-94497 


intra-Blade Quantitative Transonic Flow Measurements at 
the Dra Pyestock isentropic Light Piston Facility Using PIV. 
N94-14706/3/GAR 415,171 PC A03/MF A01 


ETN-93-94498 
3D Pneumatic and 2D Dynamic Probes: Their Development 
and Subsequent Use in a Transonic Fan. 
N94-14827/7/GAR 413,531 PC A03/MF A01 


ETN-93-94503 
Free Decay of Coupled Heave and Pitch Motions of a 


Model Frigate. 
N94-15702/1/GAR 415,050 PC A03/MF A01 
ETN-93-94582 
Characterization of Composite Materials for Aerospace 
Structures. 


N94-13804/7/GAR 414,467 PC A03/MF A01 
ETN-93-94584 
a: = the Sonic Boom for Future High-Speed Trans- 


port Air: 
N94- 13692/6/GAR 415,828 PC A04/MF A01 


Orientering 
‘osition and 


its). 
A06/MF A02 





NTIS ORDER/REPORT NUMBER INDEX 


ETN-93-94607 
Produktionstechnik fuer Bauteile Aus Nichtmetallischen Fa- 
serverbundwerkstoffen ( Technology for Compo- 
nents from Nonmetallic Fiber Reinforced Materials). 
N94-15254/3/GAR 414,490 PC A11/MF A03 
ETN-93-94620 
ing von Mikrowellen an Rechteckigen Gebaeudefron- 
ten MIT und Ohne Beruecksichtigung von Bodenreflexionen 
(Fresnel-Kirchhoff-Naeherung) (Diffraction of Microwaves at 
Rectangular Facades of Buildings with and Without Ground 
Reflections (Fresnel-Kirchhoff-Approximation)). 
N94-15155/2/GAR 415,320 PC A0S/MF A02 
ETN-93-94625 


Papers Presented at the Eleventh International Symposium 


on Earth Tides. 

N94-15800/3/GAR 414,823 PC A09/MF A02 
ETSU-B-1273 

Whole tree harvesting systems for wood fue’ 

DE93524518/GAR 414,021 
ETSU-B-1356 

Evaluation of a Henley Burrowes shredder for size reduc- 

tion of various waste materials. 

DE93524517/GAR 414,239 PC A03/MF A01 
ETSU-S-1368 

Quantifying errors in the predictions of SERI-RES. 

DE93524519/GAR 413,384 PC AOS/MF A01 
FACE-93-07 

Fatal Accident Circumstances and Epi 

Report: Technical Engineer Dies After 

Crushed by a Bulidozer/Earth Compactor, 

November 18, 1992. 

414,691 


PC A04/MF A01 


(FACE) 
truck and 
ennsylvania, 


PB94-118346/GAR PC AO1/MF A01 
FACE-93-14 
Fatal Accident Circumstances and awry (FACE) 
Report: Truck Driver and Company President Electrocuted 
After Crane Boom Contacts Powerline, West Virginia, 


March 31, 1993. 
PB94-117900/GAR 414,686 PC A02/MF A01 
FACE-93-16 
Fatal Accident Circumstances and & (FACE) 
Report: Equipment Operator Struck and Killed by Skidder, 
South Carolina, April 8, 1993. 
PB94-117892/GAR 414,685 PC A02/MF A01 


FACE-93-17 


Fatal Accident Circumstances and Epidemiology (FACE) 
Soot Two Men Die in Well Cleaning Operation, Maryland, 


May 1, 1993. 
Paoe. 118320/GAR 414,689 PC A03/MF A01 
FACE-93-18 
Fatal Accident Circumstances and Epidemiology (FACE) 
Report: Electrician Apprentice Electrocuted After Contact- 
ing a 480-Volt Conductor in South Carolina, June 21, 1993. 
PB94-117884/GAR 414,684 PC A02/MF A01 
FASTC-ID(RS)T-0100-93 
Effects of Stimulated Raman Scattering on Light Beam 
Properties During High-Power Laser Beam Long-Path Prop- 


tion--Translation. 

AD-A273 109/9/GAR 415,233 PC A03/MF A01 
FBIS-USR-93-150/GAR 

Central Eurasia, November 25, 1993. 

FBIS-USR-93-150/GAR 413,365 
FBIS-USR-93-151/GAR 

Central Eurasia, December 1, 1993. 

FBIS-USR-93-151/GAR 413,366 
FBIS-USR-93-152/GAR 

Central Eurasia, December 2, 1993. 

FBIS-USR-93-152/GAR 413,367 
FBIS-USR-93-153/GAR 

Central Eurasia, December 4, 1993. 

FBIS-USA-93-153/GAR 413,368 
FBIS-USR-93-154/GAR 

Central Eurasia, December 8, 1 

FBIS-USR-93-154/GAR 
FBIS-USR-93-155/GAR 

Central Eurasia, December 9, 1993. 

FBIS-USR-93-155/GAR 413,370 
FC-11-93 

World Cotton Situation, November 1993. 

PB94-120938/GAR 413,151 
FCC/OET/RTA-93-01 

RF Current Reduction Provided by Work Gloves at AM 

Radio Broadcast Frequencies. 

PB94-117041/GAR PC A03/MF A01 


FDA/CDRH-94/4 


Write It Right: Recommendations for Developing User In- 
struction Se a wee 


Heaith Care (Training Manual). 

PB94-780095/GAR 413,373 PC$25.00/MF$11.25 
FDLP-10-93 

Dairy, ipemee. ene ae } woah Om, | Livestock 

and Poultry Trade Highlights, January- 

PB94-121159/GAR 413, 163° PC ADS A04/MF A01 
FET-93-12 

Foreign Economic Trends and Their Nemes for the 

United States: Pi "s Republic of China. 

PB94-116696/G 413,408 PC A03 


ee 


PC A05/MF A01 
PC A06/MF A02 
PC A06/MF A02 
PC A06/MF A02 
993. 
413,369 PC A06/MF A02 


PC A04/MF A01 


PC A05/MF A01 


413,382 


Node Axisymmetric Acoustic Finite Element for Non-Axi- 
wana Fluid-Structure Interaction Analysis. 


N94-13689/2/GAR 
FFA-TN-1993-05 


Computational Methods for Reliable Fatigue and Damage 
Tolerance Dimensioning of Aircraft Structures. 
N94-13690/0/GAR 413,092 PC A03/MF A01 


FFI/RAPPORT-92/7024 
poe | AV 
Med 
ition for VHF/UHF rr a 


Propaga 
Measured and Predicted Values). 
N94-13968/0/GAR 413,568 PC A03/MF A01 


FFI/RAPPORT-92/7028 


Numerical Simulations of Nd:YAG Laser Amplifiers. 
N94-13970/6/GAR 415,249 PC A03/MF A01 


FFI/RAPPORT-92/7029 
Open Boundary Conditions for incompletely Parabolic Sys- 


tems. 
N94-13971/4/GAR 415,111 PC A03/MF A01 
FFI/RAPPORT-92/7034 


Rocket-Borne Lidar for Studies of the Middie Atmosphere. 
N94-13949/0/GAR 413,301 PC A06/MF A02 


FFI-91/4029 
New Method for Generating Bayes Classifiers Assuming 
Densities. 


Mixtures of Gaussian 
N94-15298/0/GAR 414,616 PC A03/MF A01 
FFI-92/2008 


Bruk AV e Ordens Statistikk | ee 
(Higher Order Statistics in Signal Processi ——-. 
N94-15714/6/GAR 413,779 A03/MF A01 


FFI-92-4005 
Bestemmeise AV Stive Legemers Pi waiien Oy Cae Ren rym 
). 
A06/MF A02 


415,110 PC AQ4/MF A01 


vad VHF/UHF Samt Sam- 
erdier (Measurement of Wave 
Comparison between 


Ut Fra e Bilder Determination of 
Orientation Bodies from image 
Noa. 14090/0/GRR 


413,761 
FFI-92/7012 


Electrical and Optical Properties of Multiple Quantum Well 
Structures and Their Applications to infrared Detectors. 
N94-14010/0/GAR 415,347 PC AO5/MF A01 


FFI-92/7047 
‘al Viscosity —— seecens to Simulation of Waves 


Spectr 
in a Stratified A 

N94-14040/7/GAR 415,139 PC A03/MF A01 
FFI-93/6001 


Estimation of the Concentration Versus the Time Profile of 
Zinc Chloride Particles in Smoke Clouds Generated by the 
Raufoss a/S Instantaneous Smoke RA-90 and DM-45 HC 


Smoke Generator. 
N94-13821/1/GAR 414,127 PC A03/MF A01 
FFI-93-7007 


Laboratory Simulation of Spacecraft Charging in the Plasma 


Wake Region. 
N94-14107/4/GAR 415,685 PC A03/MF A01 
FHWA/DF/DK-94/001 


Conference on Nondestructive Evaluation of Bridges. Held 
in Arlington, Virginia on August 25-27, 1992. Proceedings 


(for Microcomputers). 
PB94-500493/GAR 413,506 CP DO2 
FHWA/IN/JHRP-93/4 


Laboratory Study on Properties of Rubber-Soils. 
PB94-120771/GAR 413,509 PC A17/MF A04 


FHWA/PA-91/007 + 90-12 
Demonstration Applications in the Use of Flowable Backfills 
Abutments. 


for Bri Ss. 
72/GAR 413,501 PC A05S/MF A02 


PB94-1 
Guide for Foundation Engineering in Pennsylvania Karst. 
A10/MF A03 


PB94-121340/GAR 413,510 
FHWA/PA-92/002 + 88-03 
Evaluation of Skid Resistance for High-Type Bituminous 


Surfaces. 
PB94-121399/GAR 413,504 PC A09/MF A03 
FHWA/RD-90/033 


integrated Model of the Climatic Effects on Pavements. 
PB94-121043/GAR 413,503 PC A14/MF A03 


FHWA/RD-93/040A 


Conference on Nondestructive Evaluation of Bridges. Held 
in Arlington, Virginia on August 25-27, 1992. Proceedings 
Documentation; 


( 

PB94-109436/GAR 413,497 PC A12/MF A03 
FHWA/SA-93/076 

Pier Scour Equations Used in the People’s Republic of 

China. Review and Sum , 

PB94-122892/GAR 413,489 PC A04/MF A01 
FHWA/TX-92/2034-2F 

Transportation Aspects of the Maquiladora Industry Locat- 


ed on the Texas/Mexico . 
PB94-120912/GAR 415,857 PC A10/MF A03 
FHWA/VA-94/R4 


Armor Rock Habitat Survey of Hampton Roads Tunnel. 

PB94-118452/GAR 413,485 PC A03/MF A01 
FHWA/VA-94/R12 

Concrete Bridge Protection and Rehabilitation: Chemical 

and Physical T: Rapid Concrete Bridge Deck Pro- 

tection, Repair, and ‘ehabilitation 

PB94-120300/GAR 413, 498 PC A06/MF A02 


FM-9017-482 
Development of a Nonazeotropic Heat Pump for Crew Hy- 
giene Water Heating. 


FOA-C-10352-1.2 
N94-13674/4/GAR 
FNAL/C-93/122-E 


Jet shapes in hadron and 
DE93019386/GAR 


FNAL/C-93/199-E 


Cross section for the production of b(bar b) pairs in p(bar p) 
collisions at (radical)s = 1.8 TeV. 
DE93019900/GAR 415,482 PC A03/MF A01 


FNAL/C-93/201-E 


Two-jet differential cross-section at CDF. 
DE93019905/GAR 415,484 PC A03/MF A01 


FNAL/C-93/208-E 
Sf of events with the highest total transverse energy in 


5E83019904/GAR 415,483 PC A03/MF A01 
FNAL-TM-1792 


Tevatron injection timi 
DE93019385/GAR 


FOA-A-10045-1.2 
Vad Goer Svenska — om det Blir Krig: En my oy 
jane ney | (What Will the ‘arcnoe in Sweden 


ttacked: A 
PB94-123338/GAR 414,759 PC A04/MF A01 
FOA-A-10048-1.4 
Vill vi Betala foer Fred: Ekonomiska Aspekter p . Foerenta 
Nationernas Verksamhet f.. © Pay for Peace: Financial As- 
pects on United Nations A: 
PB94-124419/GAR 
FOA-A-10049-1.2 


Gulfkrisen och Svensk Varufoersoerjning (Gulf Conflict and 
Swedish ; 


Import. Main Report) 
PB94-124450/GAR 413,440 PC AOS/MF A01 


FOA-A-20054-2.7 
Dataanalys och Soin foer Underraettelsebearbetning 
och Beslutsstoed. Forskningsplan 1993-2000 ate Analy- 
sis and Data Fusion for intelli Analysis and Decision 
Support. Research Pian 1993-: 
PB94-123569/GAR PC A03/MF A01 
FOA-A-20055-2.5 


———. eller ee i Flygplanstillaemp- 
(Thermoplastic or Thermosetting Composites in Air- 


415,582 PC A0S/MF A02 


colliders. 
415,464 PC A03/MF A01 


415,463 PC A02/MF A01 


). 
413,352 PC A04/MF A01 


). 
414,761 


). 
P894-123809/GAR 
FOA-A-3007 1-3.4 
Beslutsstoed foer Raeddni 
ete vid Kong 
lescue Commanders 
fa Accidents). 
PB94-124484/GAR 
FOA-A-30081-9.4 
CD Rymdkommittearbete 1992: Sammanfattning och Kom- 
mentarer (Contributions to CD Space Committee 1992). 
PB94-124401/GAR 415,826 PC A03/MF A01 
FOA-A-30083-3.1 
Forskning och pasate See nom Omradet Ickelinjaer Optik 
foer Skydd av Optiska sorer mot laserstral Kvar- 
talsrapport 1 (April 1993) (Research and Seottemens 
within Nonlinear Optics for Protection of Optical Sensors 
it Laser irradiation. Quarterannual Report 1 (April 


1993)). 
PB94-124245/GAR 415,282 PC A03/MF A01 
FOA-A-30084-3.1 


Forskning och Utveckling inom Omradet Ickelinjaer Optik 
foer Skydd av Optiska Sensorer mot Laserstraining. Kvar- 
talsrapport 2 (July 1993) (Research and Development 
within Nonlinear Optics for Protection of Optical 

tt Laser Irradiation. Quarterannual Report 2 (July 


1993)). 
PB94-124435/GAR 415,283 PC A03/MF A01 


FOA-A-50016-5.2 


Task Demand, Workload, and Performance. 
PB94-123627/GAR 413,050 PC A03/MF A01 


FOA-B-40408-4.4 
Emission of Bacteria from Air Humidifiers. 
PB94-124500/GAR 414,656 PC A02/MF A01 
FOA-B-40416-4.4 
Surface-Located YopN Protein Is Invoived > Calcium Signal 
Transduction in Yersinia Pseudotuberculosi: 
N94-14128/0/GAR 414,640 PC A02/MF A01 
FOA-B-40417-4.4 


pr pe of the V Antigen LcrGVH-Yopbd Operon of Yer- 
culosis: Evidence for a Regulatory Role of 
torH and LerV. 


N94-14129/8/GAR 414,651 PC A02/MF A01 
FOA-B-40451-4.4 
Secreted Protein Kinase of ‘Yersinia pseudotuberculosis’ Is 
Virulence 


an Indispensable Determinant. 
PB94-123650/GAR 414,655 PC A01/MF A01 
FOA-B-40452-4.9 


Preparation of a Cyclic Ketene Acetal with Phase-Transfer 

Catalysis in a Water-Containing System. 

PB94-124526/GAR 413,448 PC A0O1/MF A01 
FOA-C-10352-1.2 


Conte ay Sates Studie av en Kommunal Ledning 
soevning (Training Gives Skills: A Study of a Local Com. 
mand Exercise). 

PB94-123346/GAR 


413,121 PC AQ4/MF A01 


sledare: Tonvikt pa Raeddn- 
ickor (Decision Support for 
ocus on Rescue Operations and 


415,871 PC A04/MF A01 


414,770 PC AQ4/MF A01 
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NTIS ORDER/REPORT NUMBER INDEX 


FOA-C-20926-9.1 (2.2) 
Seismology, 1989-1992, Nuclear Test-Ban Verification. 
PB94-124260/GAR 414,934 PC A03/MF A01 
FOA-C-20928-2.4 
Undersoekning av Al203-84C-Keramkompositers Hardhet, 
Brottseghet och Mikrostruktur (Examination of Hardness, 
Fracture Toughness and Microstructure in Al203-B4C 
Binary Ceramics). 
PB94-124237/GAR 414,503 PC AQ3/MF A01 
FOA-C-20929-2.2 
Hydroacoustic ph nay Generated by Different Source 


Phos iesss0Gan 413,798 PC A04/MF A01 
FOA-C-20931-2.1 
ystemet GPS: Oeversikt Oever Funktion 
it Utvecklingstendenser i Stort oa 
and Per- 


PC A04/MF A01 


Sai 

New Ss GPS: A Ri tf 
Navigation System E leview oO 
formance and in General). 
PB94-124534/GAR 414,923 


FOA-C-20933-2.7 
till GRIKURV: Ett Program toer Dia- 
(Users Guide for GRIKURV: A Code for Draw- 


ase 
-123593/GAR 413,730 PC A03/MF A01 
FOA-C-20934-8.4 


Intelligenta Materiaisystem och Strukturer. Del 6. Metoder 
foer att Bestaemma Vidhaeftning Melian Optiska Fibrer och 
Matrismateria! (intelligent Material Systems and Structures. 
Part 6. Measurements of Adhesion between Optical Fibres 


and Composite Materials). 
PB94-123577/GAR 414,502 PC AQ3/MF A01 


FOA-C-20937-2.1 
Intelligent Planering och Genomfoerande av wine 
Autonom Undervattenstarkost (Intelligent Planning Exe. 
cution of a Mission for an Autonomous Underwater Vehi- 


cle). 
PB94-124559/GAR 415,057 PC A0S/MF A01 
FOA-C-20938-2.7 


Biurred Focal Elements Generalization of Dempster’s Rule. 
PB94-124278/GAR 413,783 PC A03/MF A01 


FOA-C-30697-9.4,3.1 


iR-Fibrer i Laservarnare och Robotskottvarnare (IR-Fibers 
in a Laser Threat Warning System and Robot Shot Warning 


stem). 
poe 124476/GAR 413,803 PC A03/MF A01 
FOA-C-30702-8.4,3.4 


Transiations- och Rotationsinvariant Moensterigenkaenning 
(Translation and Rotation Invariant Pattern Ri ). 
PB94-123676/GAR 413,767 PC /MF A01 


FOA-C-30705-3.6 


Ekonomi- och Produktionsrapport 1992. Institutionen foer 
och Motmedeissystem (FOA 39) (Economi- 
and Research Activity Report 1992. Division of ESM 


and ECM (FOA 39)). 
PB94-124252/GAR 413,800 PC A03/MF A01 
FOA-C-30707-3.1 


ScanView: Ett Grafikpr 
tridata (ScanView: A Gra’ 


bathymetry Data). 

PB94-124443/GAR 
FOA-C-307 10-3.5 

Produktstrategi Telekommunikation (Product Strategy Tele- 


communication). 

PB94-123544/GAR 414,760 PC A03/MF A01 
FOA-C-30711-3.4 

aeons Compression of Run Length Coded 


Map Data 
PB94-123312/GAR 414,791 PC AQ3/MF A01 
FOA-C-307 12-8.3,3.2 


Microwave into a Slotted Cavity. 
PB94-123742/GAR 413,914 PC A03/MF A01 


FOA-C-307 13-8.3 


Datormodeli foer Generering av |R-Bilder (Computer Model 
for Generation of Infrared | 
PB94-123551/GAR PC A03/MF A01 


FOA-C-307 14-3.5 


MILCOM 92 och Standardisering pa HF-Omradet. En Stu- 
dieresa till USA Oktober 1992 (MILCOM 92 and Standardi- 
zation for HF-Communication. A Study Tour to the USA in 


October 1992). 
PB94-124427/GAR 413,609 PC A03/MF A01 
FOA-C-30715-8.3 


HPM-Tubes: Literature Survey Comprising 1992. 
PB94-123643/GAR 413,831 PC A03/MF A01 


FOA-C-307 16-8.3 


IR-CCD Kamera (CMT-Si): Uppbyggnad av IR-Kamera (IR- 
CCD Camera (CMT-Si) Development of an iR-Camera). 
PB94-123619/GAR 415,098 PC A04/MF A01 


FOA-C-30721-8.5 


am foer Analys av Laserbatyme- 
Program for Analysis of Laser- 


415,045 PC A04/MF A01 


). 
414,771 


-—_ be 45 - Analys av Data fran 
F Collection, Storing, and 
Analysis of Data from Military Unit Training). 

PB94-123601/GAR 414,772 PC A03/MF A01 
FOA-C-40309-4.4 


Mikrobiologisk anes i an fae © i 
pad ~~: pf pn 
Research at Some Research Institutes 
Stns Former Satiel Untam: A'bursey of Delonte Poblon 
tions). 
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PB94-123320/GAR PC A03/MF A01 
FOA-C-403 10-4.4 


Bakteriella Toxiner-Morgondagens Hot (Bacterial Toxins-the 

Threat of Tomorrow). 

PB94-124229/GAR 414,732 PC A04/MF AO1 
FOA-C-40314-4.1 


PC-Program foer Verkan av Kaernvapen: Luft- och Vatten- 
stoetvag, Vaermestraining samt Joniserande initialstraining 
(Personal Computer Codes for Nuclear Weapons Effects: 
Air Blast, Underwater Shock, Thermal Radiation and Initial 


Nuclear Radiation). 
PB94-123379/GAR 414,783 PC A03/MF A01 


FOA-30079-3.1 


414,341 


av Korrektioner foer Efterbehandling av 


ta). 
415,044 PC A03/MF A01 


Outlook, November 1993. 
413,152 PC A04/MF A01 


Neociassical ki near an X-point: Plateau regime. 
DE93019825/GAR 415,295 PC A03/MF A01 
FSGTR-RM-221 
Pr ings, Western Forest Nursery Association. Held in 
Fallen Leaf Lake, California on September 14-18, 1992. 
PB94-118247/GAR 414,804 PC A08/MF A02 
FSGTR-RM-228 


U.S. Forests in a Global Context 
PB94-115789/GAR 


FSGTR-SO-97 


Estate Pla 
of Your Ti 
PB94-121316/GAR 


FSRB-SE-137 


414,802 PC A03/MF A01 


for Forest Landowners. What Will Become 
414,805 PC A08/MF A02 


, 1991 


Southern Pulpwood ; 
PB94-120755/GAR 414,585 PC A03/MF A01 
FSRB-SO- 182 
Woody Biomass Ri ce of Tennessee, 1989. 
PB94-115771/GAR 414,801 PC AO7/MF A02 
FSRP/INT-468 
Hikers and Recreational Stock Users: Predicting and Man- 
ildernesses. 


aging Recreation Conflicts in Three Wi 
94- PC A03/MF A01 


415,531 
FSU-HEP-930329 


try with ISAJET 7.0/ISASUSY 1.0. 
/GAI 415,410 PC A02/MF A0O1 
FSU-HEP-930608 
Measurement of the strange quark distribution function in 
W + charm events. 
DE93018267/GAR PC A01/MF A01 
FSU-SCRI-93-31 


Study of (+ -)J Ising spin glasses via multicanonical en- 
DE93018269/GAR 415,325 PC A01/MF A01 


FTA/DC-26-0022 


Transit Research Abstracts, 1993. Volume 11. 
PB94-123999/GAR 415,877 PC A18/MF A04 


GETA-91-01 
ay Ae Glow Plug Ignition Engine Experiments. 


Topical 
413,943 PC A03/MF A01 


415,411 


Report. 
PB94-119880/GAR 
GP-23-1 
Toxic Substances Registry System: index of Material Safety 
Sheets. 


Now 15056/5/GAR 414,683 PC A99/MF E08 
GRI-90/0180 

Control of VOC Emissions from Natural Gas Pipeline Com- 

ae ee Engines. Topical Report, June 1990-Janu- 

P294-121258/GAR 414,145 PC AQS/MF A01 
GRI-90/0337 

pp of Injected Storage Gas. Final Report, Febru- 


oo - Ae 
194-1212: 414,029 PC A04/MF A01 
GRI-90/0365 

Development of a Mouse System to inspect Under: 

Gas Distribution yoy Phase | Topical Report, go 


ber 1988-February 1990. 
PB94-121753/GAR 414,031 PC A05/MF A02 
GRI-91/0042 


Basic Sulfur Recovery 
January 31, 1991. 
PB94-122975/GAR 


GRI-91/0049 

Lar sary ae Glow Plug ignition Engine Experiments. 
PB94-119880/GAR 413,943 PC A03/MF A01 
GRI-91/0331 

Basic Research on Radiant Burners. Semi-Annual Report, 


1991. 
414,361 PC A03/MF A01 


through July 
PB94-119831/GAR 
GRI-91/0430 
Comet iene Dele 
414,868 PC A03/MF A01 
Volume 1 of 2. 


Research. Annual Technical Report, 
414,033 PC A03/MF A01 


Selected ey d of 
PB94-119849/ 


GRI-92/0022.1 


Computerized Operations Management, 
Final Report, 1 August 1989-31 July 1991. 


PB94-122033/GAR 414,032 PC A11/MF A03 


Computerized Operations Management. 

Final Report, August 1989-July 1991. 

PB94-122041/GAR 413,931 
GRI-92/0027 

Nominal Group Exercise on ony oh Resource Planning 

in the Natural Gas Industry. Final 

PB94-119856/GAR 414, 4081 PC A03/MF A01 
GRI-92/0168 

Gas Research Institute Gas Shales Program Bibliography. 


Topical Report, March 1992. 
PB94-122983/GAR 414,875 PC A03/MF A01 


GRI-92/0219 


Near-Critical and Retrograde Phase Behavior of Gas Con- 
— 7 tems — Equations of State. Final Report, 


uly 1991- February 199 

pees. 119823/GA 414,867 PC A05/MF A01 
GRI-92/0226.1 

Tight Gas Field, Reservoir, aot Geiiten Gah Oe 

United States. Volume 1. Project Summary. Topical Report, 

November 1, 1991-May 31, 1992 

PB94-122132/GAR 414,873 PC A04/MF A01 
GRI-92/0226.2 

Tight Gas Field, Reservoir, and Completion Analysis of the 

United States. Volume 2. re Tables. Topical Report, 

November 1, 1991-May 31, 

PB94-122140/GAR PC A22/MF A04 
GRI-92/0260 

Direct Gas Injection with Glow Plug ignition. Interim Report 

(Phases 2 and 3), February 1988-October 1992. 

PB94-117116/GAR 413,541 PC A0S/MF A01 
GRI-92/0323 

Gas Dehydration by Membranes - Industrial Feasibility. 

Final Report, June 1, 1990 to August 31, 1991. 

PB94-122991/GAR 414,034 PC A04/MF A01 
GRI-92/0366 

GRI Copper-Based Interior one ee Corrosion Study Results 

and Modified Tubing Seminar. Held in Rosemont, lilinois on 


June 17, 1992. 
PB94-119815/GAR 414,044 PC A07/MF A02 


GRI-92/0422 
Technical and Economic Barriers to "we Gas Stor- 
. Final Report, November 1991-July 199: 
PI 94- 120904/GAR 414,027 PC A05/MF A01 
GRI-92/0509 
Field Test of the York Gas Heat Pump. Final Report, July 


1989-December 1992. 
PB94-112208/GAR 413,390 PC A04/MF A01 


GRI-92/0558 


Hydraulic Fracture Treatment Design and implementation: 
The Benefits of Applying New Technology. (A Seminar 


Summary). 
PB94-122058/GAR 414,872 PC A05S/MF A01 
GRI-93/0022 


Quantifying Reservoir Heterogeneity through Outcrop Char- 
acterization: 1. Architecture, Lithology, and Permeability 
Distribution of a Landward-Stepping Fluvial-Deltaic Se- 
quence, Ferron Sandstone (Cretaceous), — — Top- 
ical Report, November 1, 1989-November 30, 1 
PB94-123007/GAR 414,876 PC AO7/ME A02 
GRI-93/0023 
Quantifying Reservoir Heterogeneity through Outcrop Char- 
acterization: 2. Architecture, Lithology, and Permeability 
Distribution of a Seaward-Stepping Fluvial-Deitaic Se- 
quence, Ferron Sandstone (Cretaceous), _— —_ Top- 
ical Report, November 1, 1989-November 30. 
PB94-123213/GAR 414,877 PC 06 /MF A02 
GRI-93/0099 
Review of Remediation Technologies Applicable to Mercury 
Contamination at Natural Gas Industry Sites. Topical 
Report, May 1992-September 1993. 
PB94-120839/GAR 414,253 PC A07/MF A02 
GRI-93/0117 
Critical Review of Mercury Contamination Issues Relevant 
to Manometers at Natural Gas Industry Sites. Topical 
Report, February 1992-August 1993. 
PB94-114394/GAR 414,025 PC A06/MF A02 
GRI-93/0129 
Proceedings of the 1992 GRI Liquid Redox Sulfur R: 
Conterence. Held in Austin, Texas on October 4-6, 1992. 
PB94-119906/GAR 413,947 PC A17/MF A04 


GRI-93/0158 


Volume 2 of 2. 
PC A99/MF E08 


992. 
414,874 


hemical Properties of Methane Storage and Trans- 
port in Devonian Shale. Final Report, April 1985-April 1991. 
PB94-120359/GAR 414,848 PC A04/MF A01 


GRI-93/0266 
Natural Gas Applications for Hybrid Vehicles. Final Report, 


October 1992-July 1993. 
PB94-117108/GAR 415,849 PC A04/MF A01 


GRI-93/0268 
Modified Mixed Oxide Catalysts for the Selective Oxidation 
of Methane. Final Report, September 1, 1990-August 31, 


1993. 
PB94-116951/GAR 413,449 PC A03/MF A01 
GRI-93/0270 


Core Based Stress Measurements: i 8 Oly tat ee 
cation. Topical Report, July 1991-June 1993 





NTIS ORDER/REPORT NUMBER INDEX 


PB94-120854/GAR 
GRI-93/0314 


3-D Laser Anemometer Study of Compressible Flow 
through Orifice Plates. Final Report, September 1986-De- 


cember 1992. 
PB94-119898/GAR 415,219 PC A18/MF A04 
GRI-93/0323 


Low Temperature Electrochemical Oxidation of Methane. 
Final Report, May 1, 1992-May 1, 1993. 
PB94-121373/GAR 414,030 PC A0S/MF AO1 


GRI-93/0336 


Molecular Dynamics of Simulation of the Nucleation, 
Growth, Inhibition and Control of Gas Hydrates. Annual 


Report, March 1992-June 1993. 
PB94-121225/GAR 414,028 PC A03/MF A01 


GRI-93/0368.1 


Electric and Gas Rates for the Residential, Commercial and 
Industrial Sectors: 1993. Volume 1. Topica! Report. 
PB94-122074/GAR 414,084 PC A21/MF A04 


GRI-93/0368.2 


Electric and Gas Rates for the Residential, Commercial and 
Industrial Sectors: 1993. Volume 2. Topical Report. 
PB94-122082/GAR 414,085 PC A21/MF A04 


GRI-93/0370 


Metalioradical and Electrophilic Activation of Methane. 
Annual Report, - 1992-July 1993. 
PB94-117397/GA 413,472 PC A03/MF A01 


GRI-93/0391 
Home Automation: A Reality. Topical Report, September 


1993. 
PB94-118585/GAR 413,394 PC A03/MF A01 
GRI-93/0421 


Comparison of LNG, CNG, and Diese! Transit ae Econom- 
ics. Topical Report, July 1992-September 199: 
PB94-120888/GAR 414,026 Pe. A06/MF AO2 


GRI-93/0425 


GRI Energy and Economics Statistics Report. 
PB94-121241/GAR 414,082 PC A07/MF A02 


H-1883 


In-Flight ——— of a Rotating Cylinder-Based Struc- 
tural Excitation System for Flutter Testing. 
N94-15783/1/GAR PC A03/MF A01 


H-1910 


Flight-Determined Engine Exhaust Characteristics of an 
F404 Engine in an F-18 Airplane. 
N94-15141/2/GAR 413,113 PC A0Q3/MF A01 


H-1914 
Flight Validation of a Pulsed Smoke Fiow Visualization 


System. 
N94-14106/6/GAR 413,104 PC A03/MF A01 
H-1915 


Recent Flight-Test Results of Optical Airdata Techniques. 
N94-13791/6/GAR 413,129 PC A03/MF A01 


H-1920 


Performance Seeking Control: Program Overview and 
Future Directions. 
N94-14855/8/GAR 


H-1933 


Development and Flight Test of a Deployable Precision 
Landing System for Spacecraft Recovery 
N94-14853/3/GAR 415,577 PC A03/MF A01 


H-1934 


Flight Testing of Airbreathing ee Vehicles. 
N94-15753/4/GAR 415,616 PC A03/MF A01 


H-1945 
Simultaneous Measurement of Temperature and Strain 


Using Four Connecting Wires. 
N94-15754/2/GAR 414,346 PC A02/MF A01 
HCFA/DF/DK-93/019 


National Study of Resource-Based Relative Value Scales 
for Physician Services: MFS Refinement: Phase 4 (for 


Microcomputers). 
PB94-500634/GAR 414,339 CP DO2 


HEI/RR-57/93 


Determination of the Atherogenic Potential of Inhaled 
Carbon Monoxide. 
PB94-122090/GAR PC A03/MF A01 


HEI/RR-59/93-PT-1 


Noninvasive Methods for Measuring Ventilation in Mobile 
—_ Part 1. Measurements of Ventilation in Freely 
Subjects. Part 2. Assessment of Heart Rate as a 


Pe ‘or of Ventilation. 
PB94-122116/GAR 414,163 PC A05/MF A01 
HEI/RR-59/93-PT-2 
Noninvasive Methods for Measuring Ventilation in Mobile 
Subjects. Part 1. Measurements of Ventilation in Freely 
Ranging Subjects. Part 2. Assessment of Heart Rate as a 


Predictor of Ventilation. 
PB94-122116/GAR 414,163 PC AOS/MF A01 
HEI/RR-93/58 


Nitr Dioxide and Respiratory Iliness in Children. Part 1. 
— Part 2. Assessment of Exposure to Nitro- 
x! 5 
Bg94-122108/GAR 414,162 PC A05/MF A01 
HETA-92-273-2312 


Health Hazard Evaluation Paes $8 HETA 92-273-2312, St. 
Vincent Hospital, indianapolis, Indiana. 


414,871 PC A08/MF A02 


413,08 


413,130 PC A03/MF A01 


414,161 


PB94-118338/GAR 
HETA-93-0367-2321 
Health Hazard Evaluation Report HETA 93-0367-2321, Fair- 
= Fashion and Merchandising Group, New York, New 
PB94-117926/GAR 414,687 PC A03/MF A01 
Se 
pm wd It Ri 


414,690 PC A03/MF A01 


jecommendations for Developing User In- 
~~ a oe * 


Health Heolth Care (Training Manual). 
PB94-780095/GAR 413,373 PC$25.00/MF$11.25 
HIFAN-566 


et studies of space-charge-dominated beam trans- 


port in aperture ratio q' 
Beosore. 38/GAR PC A02/MF A01 
HIFAN-573 


aaa instability of an induction linac with accelera- 


DE9301 9249/GAR 415,458 PC A02/MF A01 
HIFAN-579 


ILSE Experimental Pr 
DE93019247/GAR 


HIFAN-581 


Low emittance 0.8A K(sup + ) ion source for the LBL In- 

duction Linac System Experiment (ILSE). 

DE93019237/GAR 415,450 PC A03/MF A01 
HIFAN-582 


Tranverse beam combiner for ILSE. 
DE93019239/GAR 415,452 PC A03/MF A01 


HIFAN-583 


Longitudinal instability in wade induction linac: 
DE93019242/GAR 415,454 PC A02/MF A01 


HIFAN-584 


Induction accelerator development for heavy ion fusion 
DE93019228/GAR 415,445 PC A03/MF A01 


aan 


h current —_ for heavy ion fusion 
D 93019241/ 415,453 PC A03/MF A01 


HSV-93-0003 
Small Scale Adaptive Optics Experiment Systems Engineer- 


ing. 
N94-14548/9/GAR 415,257 PC A03/MF A01 
HUPHY-89-1 
lsospin Flip as a Relativistic Effect: NN Interactions. 


415,451 


415,456 PC A03/MF A01 


N94-14552/1/GAR 415,509 


(Order as N94-14549/7/GAR, PC A04/MF A01) 
1AMI-90.1 


Robust Bayesian Analysis for a Simply Elicitable Class of 
Prior Distributions. 
PB94-124880/GAR PC A03/MF A01 


|AMI-90.6 


Concentration Function in a Robust Bayesian Framework. 
PB94-124161/GAR 414,620 PC A03/MF A01 


1AMI-90.15 


Concentration Comparisons between Probability Measures. 
PB94-124906/GAR 414,622 PC A03/MF A01 


|AMI-90.19 
Fixed-Point-Free Permutation Properties in Groups and Se- 


migroups. 
PB94-124971/GAR 414,598 PC A03/MF A01 
|AR-AN-75 
Flow-Field Interference Produced by an Asymmetrical Sup- 


port Strut. 

N94-14031/6/GAR 413,067 PC A03/MF A01 
1AR-AN-76 

Measurements of Wing and Fin Buffeting on the Standard 


Dynamics Model. 
N94-13859/1/GAR 413,095 PC A0S/MF A01 
ICAF-1866 


Computer Program to Calculate Growth Rates for Cracks at 
Notches in Regi of Residual Stress. 
N94-14818/6/GAR 415,391 PC A04/MF A01 


ICASE-93-34 


Canonical Forms of Multidimensional St 
N94-13722/1/GAR 415,128 


ICASE-93-42 
Preconditioning and the Limit to the Incompressible Flow 


Equations 
N94-13717/1/GAR 415,126 PC A03/MF A01 
ICASE-93-43 


Stability of Oscillatory Two Phase Couette Flow. 
N94-13817/9/GAR 415,195 PC A03/MF A01 


ICASE-93-45 


414,621 


inviscid Flows. 
A03/MF AO1 


ats ban te eS 
415,196 PC A03/MF A01 


Analytical Description o' 
N94-14849/1/GAR 
ICASE-93-46 

Secondary Instability of the Most Dangerous Goertler 


Vortex. 

N94-13785/8/GAR 
ICASE-93-47 

High Order Hybrid Numerical Simulations of Two Dimen- 

sional Detonation Waves. 

N94-13792/4/GAR 415,089 PC A03/MF A01 


ICASE-93-49 
Broken Symmetry in ideal Magnetohydrodynamic Turbu- 


415,133 PC A03/MF A01 


IITRI-D06200-3 


N94-15964/7/GAR 
ICASE-93-51 


415,318 PC A03/MF A01 


Development of a Recursion Rng-Based Turbulence Model. 
N94- \STIG/S/GAR 415,127 PC A03/MF A01 


ICASE-93-54 


inviscid Instability of Streamwise Corner Fi 
N94-15834/2/GAR 415,214 C A03/MF A01 


ICASE-93-56 


Evolution of Disturbances in Stagnation Point Flow 
N94-13724/7/GAR 415,129 PC A03/MF A01 


ICASE-93-57 


Flow of Air over Water on a Fiat Plate. 


Boundary La’ 
N94-15479/6/GAR 415,203 PC A03/MF A01 
ICASE-93-59 


Data Distributed Parallel Algorithm for Ray-Traced Volume 


Rendering. 
N94-13721/3/GAR 413,683 PC A03/MF A01 

ICASE-93-60 
+ eae Simulation of Three-Dimensional Self-Gravitating 
N94-15768/2/GAR 415,209 PC A03/MF A01 

ICASE-93-61 
Interaction Between the Shock Wave Attached to a Wedge 


and Freestream 
N94-15478/8/GAR PC A03/MF A01 
ICASE-93-62 


Clouding Tracing: Visualization of the Mixing of Fluid Ele- 
ments in Convection-Diffusion Systems. 
N94-15965/4/GAR 415,218 PC A03/MF A01 


ICASE-93-65 
Distributed Computing Feasibility in a Non-Dedicated Ho- 


mogeneous Distributed System. 
N94-15989/4/GAR 413,723 PC A03/MF A01 
ICOMP-93-28 


Linear Instabili 
N94-14729/5/GAR 


ICOMP-93-29 


Stability Analysis of Approximate Factorization Methods for 
3D Euler and Navier-Stokes Equations. 
N94-15818/5/GAR 415,212 PC A03/MF A01 


ICOMP-93-30 


Analysis, Approximation, and Computation of a Coupled 

Solid/Fluid Temperature Control Problem. 

N94-14731/1/GAR 415,174 PC A03/MF A01 
ICOMP-93-31 

Least-Squares Finite Element Solutions for Three-Dimen- 

sional Backward-Facing Step Flow. 

N94-14407/8/GAR 415,150 PC A03/MF A01 
ICOMP-93-32 

Numerical Study of Shock-Induced Combustion in Methane- 


Air Mixtures. 
N94-14722/0/GAR 413,515 PC A03/MF AOi 
ICOMP-93-34 


Development of an Explicit Multibiock/Multigrid Flow Solver 
for Viscous Flows in Complex Geometries. 
N94-14728/7/GAR 415,172 PC AQ3/MF A01 


ICOMP-93-35 
Parametric Resonant Triad Interactions in a Free Shear 


415,208 PC A03/MF A01 


415,202 


of Curved Free Shear Layers. 
415,173 PC A03/MF A01 


Layer. 
N94-15751/8/GAR 
IEACR/58 


FGD Performance and Experience on Coal-Fired Plants. 
UK/IEA-CR/58/GAR 414,153 PC$108.00 


1EACR/59 
Advanced Power Generation from Fuel Cells: implications 


for Coai. 
UK/IEA-CR/59/GAR 414,878 PC$108.00 
1EACR/60 


Organic Sulphur in Coal. 
UK/IEA-CR/60/GAR 


1EPA/WPC/93-144 


Water Pollution Control Revolving Fund (Revised Edition). 
PB94-120706/GAR 414,297 PC A03/MF A01 


IFA-93/40 


Generation of Artificial Helioseismic Time-Series. 
N94-15968/8/GAR 413,240 PC A02/MF A01 


— M-93/42 


Lyapunov Exponents for Some Quasi-Periodic Cocycles. 
PB94-124377/GAR 414,595 PC A03/MF A01 


IHES/M-93/46 


of Algebraic 
PB94-124369/GAR 


IHES/M-93/52 


Estimates for Cone Multipliers. 
PB94-124385/GAR 


IHES/M-93/53 
Poisson-Lie Group 
PB94-124393/GAR 

HTRI-D06200-3 
ELF Communications System Ecological Monitoring Pro- 
20.4272 507/5/GAR 414,170 PC A06/MF A02 


March 1,1994 OR-31 


414,879 PC$108.00 


414,594 PC A0S/MF A01 


414,596 PC A03/MF A01 


of Pseudodifferential Symbols. 
414,597 PC ‘A04/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


NTRI-D06205-2-VOL-1 
Compilation of 1992 Annual Reports of the Navy ELF Com- 
munications E Monitoring Program. 
Volume 1 of 3. Tabs A,B. 
PB94-122165/GAR 
WTRI-D06205-2-VOL-2 
Compilation of 1992 Annual Reports of the Navy ELF Com- 
munications E " Monitoring Program. 
Volume 2 of 3 Volumes. Tabs C-F. 
PB94-122173/GAR 414,705 PC A19/MF A04 
WTRI-D006205-2-VOL-3 
Compilation of 1992 Annual Reports of the Navy ELF Com- 
munications System —— Program. 
Volume 3 of 3 Volumes. Tabs 
PB94-122181/GAR 414,706 PC A20/MF A04 


414,704 PC A18/MF A04 


Flow States at Wing } Profiles in Free 
N94-14800/4/GAR 


IME-AMT-TR-001 


yp ty yp de a apy stp yt 
le Cible Canadien (Mcc) et le Materiel de Soutien 
y (Cta) to Airborne 


). 
A04/MF A01 


413.00 PC A03/MF A01 


Ly Assembly 
Support Equipment (Ase) Vibration Test 
N94-14195/9/GAR 413,547 
IME-CRE-TR-006 
Potential Flow in in-Line and Staggered Tube Banks. 
N94-13862/5/GAR 415,137 PC A04/MF A01 
IME-MET-TR-005 
Transcript of Workshop on 
N94-13847/6/GAR 
IME-MET-TR-006 


Machinery oe Activities in 
N94-14147/0/GAR 


IME-MET-TR-007 
Distributed, Visual Object System Using Aggregation Ob- 
jects with a Local . 
N94-13860/9/GAR 413,687 PC A03/MF A01 
IME-MET-TR-008 
eae 6 Tipe Seams Boat pew fade Gagan 


System Class Library for ). 

N94-14196/7/GAR 413,776 PC A03/MF A01 
INO-92-5102 

Study of Speckle Reduction when Using a CO2 Waveguide 

Laser Close to Its Threshoid State. 

N94-14067/0/GAR 415,250 PC A03 


INPE-5317-PRE/1714 


414,419 PC AQ4/MF A01 


Canadian industries. 
414,420 PC A03/MF A01 


Data and GIS Techniques for 
i Preservation Areas: A Case Study 
N94-14131/4/GAR 414,889 PC A03/MF A01 


INPE-5410-PRE/1757 
aad El Nino. Southern Oscillation and interannual Cli- 


Variability 
NO4-15186/7/GAR 415,042 PC A03/MF A01 
INPE-5449-TDi/495 


Tecnicas de Controle Auto-Sintonizado Para Sistemas Mul- 
tivariaveis (Self-Tuning Control Techniques for Multivariable 


Systems). 
N94-14084/5/GAR 414,921 PC A06/MF A02 
INPE-5463-PRE/1771 


Stability and Confinement Properties of Small-Aspect-Ra' 


Tokamak. 
N94-14024/1/GAR 415,316 PC A02/MF A01 
INPE-5465-PRE/1773 


Maximum oy ir Analysis of the ical Time 
Series of the isotope Record from Sea 
N94-13728/8/GAR 415,058 PC A03/MF AO1 


INPE-5466-PRE/ 1774 
ee oe CEE Seen a ey 


Nos 14062/8/GAR 413,762 PC A02/MF A01 
INPE-5479-PRE/1778 


Nonlinear Aspects of ae for Land-Cover Clas- 
sification in a Neural Network Environment. 
N94-13789/0/GAR 414,908 PC AQ3/MF A01 


INPE-5480-PRE/1778 
ee nee ons Crngpeee Bete tenten ty Nae 
Land-Cover Classification. 


Network in Automation 
N94-13729/6/GAR 414,907 PC A02/MF A01 
INPE-5495-PRE/ 1786 


Climatic Due to Land Surface Altera 
N94-13672/8/GAR 413,305 PC A03/MF AO1 


INRIA-RR-1719 
Stochastic Scheduling in 
N94-15695/7/GAR 

INRIA-RT-140 
CENTAUR Tutorial. 
N94-14978/8/GAR 

INRIA-RT-141 


in-Forest Networks. 
414,608 PC A03/MF A01 


413,710 PC A06/MF A02 


CAML Numbers . 
N94-14979/6/GAR 413,711 PC AO7/MF A02 
INRIA-RT-144 
Applicability of the Session and the Presentation Layers for 
the Support of High Speed Applications. 


OR-32 VOL. 94, No. 5 


N94-14980/4/GAR 413,712 PC A04/MF A01 
IPS93-0042 


Natural Resources Policy and Law: Trends and Directions. 
IPS93-0042 414,917 Not available NTIS 


Fire Ecology of Pacific Northwest Forests. 
IPS93-0044 414,793 Not available NTIS 


IR-CR-93070 
f assessment report for Grubbs/Kyle Trai 
Center, Seyeun/Rethertend Cou County Regional Airport, | a 
lation 47340, Smyrna, Tennessee. Installation Restoration 
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JPRS Report: Science and Technology. Central Eurasia: 


Materials Science. 

N94-14575/2/GAR 414,480 PC A03/MF AO1 
JPRS-UMS-93-006 

JPRS : Science and Technology. Central Eurasia: 


Materials . 
N94-14573/7/GAR 414,478 PC A03/MF A01 


OR-34 VOL. 94, No. 5 


Studies. 
PC A03/MF A01 


JTN-93-80450 
Tsuki Shuukai Kansoku Eisei No Shisutemu Kentou (Pre- 


Phase a Study of Lunar Polar Orbiter). 
N94-15000/0/' 415,552 PC A0S/MF A01 


JTN-93-80452 


waged, Ru $f *§ -p -~ 
Usho (Earth Observation Center Annual Report on Re- 
Fiscal Year 1992). 


search and 
N94-14091/0/GAR 414,918 PC A11/MF A03 

JTN-93-80453 
Ajia Taiheiyou Kokusai Uchuunen Kaigi (Asia-Pacific ISY 


Conference, Volume 1). 
N94-14098/5/GAR 415,540 PC A12/MF A03 
JTN-93-80454 
Ajia Taiheiyou Kokusai Uchuunen Kaigi (Asia-Pacific ISY 
Conference, Volume 2) 
N94-14209/8/GAR 415,715 PC A17/MF A04 


JTN-93-80467 
} amen, Roketto No Kenkyuu: Furaibakku Basuta No 
Gainen pong ~ yy — Eh 
A: Conceptual Study of 
415,588 FC A03/MF A01 
JTN-93-80470 


Heisei 3 Nendo Hope Gainen Sekkei (Concept Study of the 
Space Transportation HOPE in FY 1991). 
N94-14100/9/GAR 415,589 PC A06/MF A02 


JTN-93-80476 
Chikyuu Shigen Eisei 1 Gou (JERS-1) No Kaihatsu Oyobi 
Seika ( of Japanese Earth Resources 
Satellite-1 (JERS-1; Fuyo-1) and its Operational Results). 
N94-15001/8/GAR 415,689 PC A99/MF A06 
KCP-613-5111 
Cratering evaluations 
Dess04ts47/GAR 
KCP-6 13-5132 
So conscious manufacturing integrated dem- 
inal report. 
Dess0le774/GAR 414,228 PC A04/MF A01 


KSC-DL-522-REV-B 
Payload/GSE/Data System Interface: Users Guide for the 


VPF (Revised). 
N94-14148/8/GAR 415,620 PC AOS/MF A01 


413,886 PC A03/MF A01 


DE94702202/GAR _ 
L-16973 


Wall interference and Boundary Simulation in a Transonic 
Wind Tunnel with a Discretely Slotted Test Section. 
N94-15794/8/GAR 413,141 PC A04/MF A01 


L-17113 
Effects of Window Size and Shape on Accuracy of Subpixel 


414,347 PC A03/MF A01 


414,055 PC A06/MF A02 


Resonant Frequencies of irregularly Shaped Microstrip An- 

tennas Using Method L 

N94-15767/4/GAR 413,637 PC A03/MF A01 
L-17177 

Physical Properties of the Benchmark Models Program Su- 


percritical 7 

N94-15722/9. 413,118 PC A04/MF A01 
L-17191 

Wind Tunnel | i Three Axisymmetric Cowls of 

Different at Numbers from 0.60 to 0.92. 

N94-15681/7/GAR 413,075 PC A13/MF A03 
L-17200 


Research and T: 

N94-13962/3/GAR 
L-17202 

Open Environments to Seepns, Sretenn, Caguaning Toe! 

pa my Saas Cig ie Pe Coes 


Noa15406/1/ 413,717 PC A03/MF A01 


L-17203 
Room Temperature Seneee of  eOsOr-<8 Super- 
Environments. 
415,349 PC A03/MF A01 


Soetsawaaan 


L-17219 
Seta & tinemtty Celt: Lene ee eae Se 


lace Resistance. 
Nos-19016/9/GAR 413,814 PC A03/MF A01 
L-17231 


Se Dak ee te Gal ot ee i ee. 
N94-13714/8/GAR 414, PC A03/MF A01 


L-17238 


i 1992. 
413,143 PC A12/MF A03 


Vibrational Relaxation ic Flow Fields. 
N94-14733/7/GAR 415,176 PC A0Q3/MF A01 
L-17254 
Exposure Fluctuations of Due to Orientation. 
N94-15816/9/GAR 415,666 PC A04/MF A01 
LA-SUB-93-202 
Cost reduction study for the LANL KrF laser-driven LMF 
e98040525/GAR 414,928 PC AO5/MF A01 
LA-SUB-93-256 
Neptunium(V) sorption on quartz and albite in aqueous sus- 
pension. Annual progress report. 


DE93040587/GAR 414,202 PC A03/MF A01 


LA-SUB-93-264 
Hazardous waste treatment and environmental remediation 


research. 
DE93040571/GAR 414,235 PC A04/MF A01 
LA-SUB-93-270 


Upper-crustal structure from NTS to Carrizozo, N.M. from 


Rayleigh-wave data. Final report. 
DE93040556/GAR 414,782 PC A03/MF A01 


LA-SUB-93-277 
Needs analysis and project schedule for the Los Alamos 
National Laboratory (LANL) Health Physics Analysis Labo- 


ratory (HPAL) ade. 
DE93040565/GA\ 414,201 PC A04/MF A01 


LA-UR-90-3796 


wane ee ane (1989). 
93040388 / 414,155 PC A03/MF A01 


LA-UR-92-518 


Modelling and comparison of two tunnel ome at the 
Nevada Test Site. Los Alamos Source Ri Project. 
DE93040504/GAR 414,781 PC A03/MF A01 


LA-UR-92-3277 


Effects of rock properties on expiosive source modeling: 
results. Los Alamos Source R n Project. 
DE93040501/GAR 414,780 A06/MF A02 


LA-UR-93-1058 


Numerical modeling of the effect of surface topology on the 
saturated pool nucleate boiling curve. 
DE93010730/GAR 415,402 PC A03/MF A01 


LA-UR-93-1244 


Parallel hashed oct-tree N-body algorithm 
DE93012654/GAR 413,669 PC A03/MF A01 


LA-UR-93-1255 


Parametric variations of ion transport in TFTR. 
DE93012653/GAR 415,288 PC A03/MF A01 


LA-UR-93-1676 


One-dimensional TRAC calculations of a pump-trip scram 
for the PIUS 600 advanced reactor 
DE93014424/GAR 414,96: ‘PC AO3/MF A01 


LA-UR-93-1938 
Smooth particle hydrodynamics: The SPHINX and SPHC 


codes. 

0E93014358/GAR 415,084 PC A02/MF A01 
LA-UR-93-2024 

Failure of hierarchically structured materials: Statics and dy- 


namics. 
DE93018563/GAR 414,811 PC A03/MF A01 


LA-UR-93-2258 
Application of S(sub N) and Monte Carlo codes to the 
SHEBA critical assemblies. 
DE93016560/GAR 414,997 PC A02/MF A01 


LA-UR-93-2288 


ATW neutronics: A comparison of one-, two-, and three-di- 
mensional calculations. 
DE93018346/GAR 414,949 PC A02/MF A01 


LA-UR-93-2300 
Improved approximations applied to the S(sub N) even- 


parity equation 
DE93016467/GAR 415,407 PC A02/MF A01 


LA-UR-93-2301 


Asymptotic derivation of the modified time-dependent 
SP(sub 2) equations and numerical calculations. 
DE93016466/GAR 415,406 PC A02/MF A01 


LA-UR-93-2342 


New LANL gas-driven two-stage gun. 
DE93018341/GAR 415,092 


Contained high septs firing — (CHEFF). 
DE93018349/GA 5,086 PC A01/MF A01 


LA-UR-93-2401 


Plll-61 protection fuse for a 4.5 MJ capacitor bank. 
DE93018357/GAR 414,046 PC A01/MF A01 


LA-UR-93-2449 


Deo8018954/GA 


LA-UR-93-2469 


PC AO1/MF A01 


of a shock accelerated thin gas layer. 
415,119 PC A02/Me A01 


based on laser ablation. 


Efficient space propulsion 
DE93018359/GAR 413,543 PC A03/MF A01 
LA-UR-93-2505 

Group-invariant solutions of hydrodynamics and radiation 


hydrodynamics. 

DE93018373/GAR 415,120 PC A02/MF A01 
LA-UR-93-2538 

integrated safeguards and security for a highly automated 


process. 
DE93018370/GAR 415,015 PC A01/MF A01 
LA-UR-93-2545 
Multiport solid-state imager characterization at variable pixel 
rates. 
DE93018366/GAR 413,832 PC A03/MF A01 


LA-UR-93-2548 


on the prompt initiation of PBX 9502. 


Velocimetry studies 
DE93018364/GAR 415,087 PC A02/MF A01 
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LA-UR-93-2555 


Continuous flow from sample collection to data acceptabil- 
ity determination using an automated system. 
DE93018558/GAR 414,215 PC A03/MF A01 
LA-UR-93-2577 
Next generation Purex modeling by way of parallel process- 
with high performance computers. 
93018553/GAR 415, 000 PC A03/MF A01 


LA-UR-93-2601 


ionospheric a using the FORTE satellite. 
DE93018545/GAI 413,245 PC A01/MF AO1 


LA-UR-93-2603 
Acoustic resonance 
DE93018543/GAR 

LA-UR-93-2607 
Test results of a new detector system for gamma ray iso- 


topic measurements. 

DE93018541/GAR 414,938 PC A02/MF A01 
LA-UR-93-2611 

Rational design change methodology based on experimen- 


tal and analytical modal analysis. 
DE93018537/GAR 414,372 PC A03/MF A01 


LA-UR-93-2612 


Advanced in Macrostatistical Hydrodynai 
DE93018479/GAR 415,415 PC A03/MF A01 


LA-UR-93-2631 
Analysis of initial in-plant active neutron multiplicity meas- 


urements. 
DE93018475/GAR 414,937 PC A02/MF A01 
LA-UR-93-2637 


Calorimeter measurements of low wai 
DE93018473/GAR 414, 


LA-UR-93-2638 
Techniques for reducing error in the calorimetric measure- 


ment of low wattage items. 
DE93018472/GA\ 414,998 PC A01/MF A01 
LA-UR-93-2639 


Seasonal variations in calorimeter baselines. 
DE93018471/GAR 414,936 PC A01/MF A01 


LA-UR-93-2659 


Neutrino mass, a status report. 
DE93018467/GAR 


ge er 


na 9 and performance of a new high accuracy combined 
small sample neutron/gamma detector. 
DE93018463/GAR 414,935 PC AQ2/MF A01 


LA-UR-93-2683 


Radiation calculations using LAHET/MCNP/CINDER9O. 
DE93018298/GAR 415,412 PC A0Q2/MF A01 


LA-UR-93-2802 
Suan of dynamic material response with the PAGOSA 


ci 5 
DE93018285/GAR 415,371 PC A0Q1/MF A01 
LA-UR-93-2881 


Thermal behavior of natural zeolites. 
DE93040091/GAR 414,538 PC A03/MF A01 


LA-UR-93-2882 
Distribution and chemistry of fracture-lining zeolites at 


Yucca Mountain, Nevada. 
DE93040090/GAR 414,814 PC A03/MF A01 
LA-UR-93-2924 


Measurement and correction of magnetic fields in pulsed 
slotted-tube microwi . 
415,488 PC A02/MF A01 


in nuclear safeguards. 
415,016 PC A02/MF A01 


items. 
PC A01/MF A01 


415,414 PC A03/MF A01 


DE93040100/GAR 
LA-UR-93-2934 

Uranium speciation in Fernald soils. Progress report, Octo- 

ber 1, 1992--May 31, 1993: Revision 1. 

DE93040098/GAR 414,195 PC A03/MF A01 


LA-UR-93-2935 
Uranium speciation in Fernald soils. Progress report, Janu- 


ary 1--May 31, 1992. 
DE93040097/GAR 414,194 PC A03/MF A01 
LA-UR-93-2943 


Energy transfer between thulium and praseodymium ions in 


solids. 
DE93040093/GAR 413,454 PC A03/MF A01 
LA-UR-93-3025 
Non-fermi-liquid and multichannel Kondo phenomena in 
Y(1-x)U(x)Pd3 and related alloys. 
DE93040135/GAR 415,338 PC A03/MF A01 
LA-UR-93-3080 


Accelerator transmutation studies at Los Alamos with 
LAHET, MCNP, and CINDER’90. 
DE93040136/GAR 415,494 PC A03/MF A01 


LA-UR-93-3082 


Applying the INN model to the MaxClique problem. 
DE93040137/GAR 414,604 PC A03/MF A01 


LA-UR-93-3101 


Performance of the linac for the Advanced 
Free Electron Laser Initiative at Los Alamos. 
DE93040141/GAR 415,495 PC A03/MF A01 


LA-UR-93-3120 
National High M Field Laboratory, A user facility in 


support of resear m high 
DE93040145/GAR 413,906 PC A02/MF A01 
LA-UR-93-3173 


Fast data parallel polygon rendering. 


DE93040157/GAR 
LA-12369-MS 

Potential of investment casting for the production of near 

net shape uranium parts. 

DE93019686/GAR 415,003 PC A03/MF A01 
LA-12575-MS 

Investigation of So eee St ee Eee 

soils in National Monument, Tucson. 

DE 2/GAR 414,104 PC ‘n06/ MF A02 


LA-12595-PR 


413,678 PC A03/MF A01 


progress report, FY 1992. 


Accelerator T 
DE93019206/GAR 415,443 PC A07/MF A02 


LA-12618-PR 
Heat source technology program. Quarterly report, Janu- 


--March 1993. 

93019680/GAR 414,933 PC A02/MF A01 

LA-12622-T 
Localization from near-source quasi-static electromagnetic 
DE93040390/GAR 414,628 PC A07/MF A02 

LAAS-92435 
Transformation et ay A Graphes de Refus: Ana- 
de la Testabilite (Transformation and Composition of 

jefusal Graphs: Testability Analysis). 

N94-13995/3/GAR 413,691 PC A08/MF AO02 

LAAS-92484 


Simulateur Moleculaire: Un Outil de Base pour le Develop- 
pement des Procedes MOS Submicr ( 
Simulator: A Basic Tool for Submicron Processes De- 


velopment). 
N94-14697/4/GAR 413,892 PC A07/MF A02 


LAAS-92492 
Filiere T de Puissance Intelligente Haute Ten- 
Basee sur la Soudure Directe 
sur Suicam (High Voltage Dielectrically Isolated Smart 


Power a on Silicon Direct Bonding). 
N94-14698/2/GAR 413,865 PC A09/MF A02 
LAAS-92511 


a aia an , . 
aux Haute Tension en T: Resurf (Design and Op- 
imzaton of righ Voltage Lateral DMOS. Dewces. Using 


RESURF T 
N94-14711/3/GAR 413,893 PC A08/MF A02 
LAAS-92513 


Fema gl nage eer d’Aigorithmes de Commande 
Adaptative pour la Conduite de Provedes Fermentaires 
(Contribution to the Elaboration of Some Adaptive Control 


—. for Fermentation Processes Monitoring). 
-15643/7/GAR 414,626 PC A10/MF A03 


oblemes d’Optimisation 
Paralleles (Solution 


arallel . oy 
ia 708 A07/MF A02 
Methodoiogie de la oa 
cae of Hybrid Circuits: whee ind ). 

ai ey 
N94-14713/9/GAR 413,820 PC /MF A02 


Logiciels Critiques Par le Test Statistique 
(Verification of Critical Software by Statistical Testing). 
N94-14714/7/GAR 413,709 PC A09/MF A02 
LAAS-93032 
Methodes d’Execution et Machines Virtuelies Paralleles 
Distribuee du 


N94-14712/1/GAR 
LAAS-92515 


Implementation of the LCS Parailel 
413,655 PC A08/MF A02 


Machines for Di 
Progr l Language). 
N94-14716/2/GA 
LAAS-93042 

Bruit de Fond dans les Transistors a Effet de Champ et Bi- 


polaires pour Micro-Ondes (Electrical Noise in Microwave 
Field Effect and Transistors). 


N94-14717/0/GA 413,894 PC A10/MF A03 
LBL-33195 
Closed-loop photon beam control study for the Advanced 


Dee9019234/GAR 415,448 PC A01/MF A01 
LBL-33269 
Design of the ALS transverse coupled-bunch feedback 


system. 
DE93019255/GAR 415,461 PC A02/MF A01 
LBL-33270 
collective effects in the ALS. 


su , 
DE93019236/GAR 415,449 PC A02/MF A01 
LBL-33271 


Simulation of the ALS longitudinal multibunch feedback 


system. 

DE93019227/GAR 415,444 PC A02/MF A01 
LBL-33272 

See @ cagstn exteeive Ae is Hy Fane B- 


beeso4o1 17/GAR 415,493 PC A02/MF A01 
LBL-33278 

Measurement and computation of the higher order modes 

of the ALS 500 MHz accelerating cavities. 

DE93019256/GAR 415,462 PC A02/MF A01 


LBL-33279 
Impedance measurements of components for the ALS. 


LBL-34400 


DE93019253/GAR 
LBL-33280 

Automated 

dances of R-F cavity modes. 

DE93019980/GAR 


LBL-33282 
Simulation studies of space-charge-dominated beam trans- 


port in large aperture ratio \. 

DE93019238/GAR 415,451 PC AQ2/MF A01 
LBL-33288 

+ ~~ aes instability of an induction linac with accelera- 


DE53019249/GAR 415,458 PC A02/MF A01 
LBL-33303 
Electron quantum yields from a barium photocathode illumi- 
t. 


nated with 
415,447 PC A01/MF A01 


415,460 PC A02/MF A01 


system for measuring impe- 
415,486 PC A01/MF A01 


polariz 
DE93019232/GAR 
LBL-33308 
50 MeV Beam Test Facility at LBL. 
DE93019245/GAR 415,455 PC A01/MF A01 
LBL-33309 
Emittance measurement and modeling of the ALS 50 MeV 


linac to booster line. 

DE93040116/GAR 415,492 PC A02/MF A01 
LBL-33312 

Measurements of higher-order mode damping in the PEP-I! 


low-power test cavity. 
DE93040113/GAR PC A02/MF AO1 


LBL-33800 

ILSE Experimental Program 

DE93019247/GAR 
LBL-33801 

Heavy ion fusion injector experiments. 

DE93019188/GAR 415,442 PC A03/MF A01 
LBL-33802 

Low emittance 0.8A K(sup + ) ion source for the LBL In- 

duction Linac System Experiment (ILSE). 

DE93019237/GAR 415,450 PC A03/MF A01 
LBL-33803 

Tranverse beam combiner for ILSE. 

DE93019239/GAR 415,452 PC A0Q3/MF A01 
LBL-33804 

Longitudinal instability in heavy-ion-fusion induction linacs. 
DE93019242/GAR 415,454 PC A02/MF A01 


LBL-33805 


415,491 


415,456 PC A03/MF A01 


ion fusion. 
A03/MF A01 


Induction accelerator development for hea 
DE99019208/GAR 415,445 
ee 
current inj 
Dee 93019241/GAR 
LBL-33814 


protean for oxygen electrodes. Final report. 
DE93040446/GAR 413,462 PC A04/MF A01 


LBL-33867 


Energy use and conservation in ang B residential and 
commercial sectors: Patterns, ow ‘ospects. 
DE93040449/GAR 413,940 A06/MF A02 


LBL-34068 


Energy and luminosity limits of hadron supercolliders. 
DE93019248/GAR 415,457 PC A02/MF A01 


LBL-34069 
Challenges on the high luminosity frontier of e(sup + ) 


e(sup (minus)). 

DE93019231/GAR 415,446 PC A02/MF A01 
LBL-34277 

Production and polarization of beta-emitting projectile frag- 


ment (sup 43)Ti. 
DE93018529/GAR 415,416 PC A01/MF A01 


LBL-34294 


B production at DO 
93019250/GAR 

LBL-34309 
Synthesis and development of processes for the recovery 
of sulfur from acid gases. Part 1, it of a high- 
temperature process for removal of H(sub 2)S from coal 
gas limestone -- thermodynamic and kinetic consider- 
ations; Part 2, Development of a —— process 

for recovery of sulfur from acid gas stream: 

DE93019229/GAR 413,950 BC A12/MF A03 


LBL-34318 


for heavy ion fusion. 
415,452 PC AQ3/MF A01 


415,459 PC A01/MF A01 


Compton polarimeter at the SLC. 
DE93040292/GAR 415,500 PC A02/MF A01 


LBL-34353 


CIEE 1993 annual conference: Program. 
0DE93019135/GAR 414,064 PC AO5/MF A01 


LBL-34371 


600 MeV cyclotron for radioactive beam production 
DE93040298/GAR 415,501 PC A03/MF AO1 


LBL-34374 
Diffraction and holography of photoelectrons and fiuores- 


cent x-rays. 
DE93019240/GAR 415,333 PC A03/MF A01 
LBL-34400 


Metallization and charge-transfer gap closure of transition- 
metal iodides under pressure. 
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0DE93040301/GAR 413,461 PC A06/MF A02 
LM-AA-003 
Qualitative | 
Radio Controlled 
N94-13898/9/GAR 
LMI-IR317R1 
Peacetime Military Engagement: A Framework for Policy 
AD-A272 699/0/GAR 414,763 PC A0Q3/MF A01 
LMSC-HSV-TR-P037989 
ond —— Vises Sengegusigwatee System Re- 
NO4-15191/7/GAR ; 415,609 PC A15/MF A03 
LPI/TR-93-01 
Workshop on the Space Environment: The Effects on the 
’ : , Bodi 


Optical Properties of . 
N94-14298/1/GAR 413,173 PC A03/MF A01 
LPI-TR-93-02-PT-2 


Workshop on Advanced Technologies for Planetary instru- 
ments. 


N94-15797/1/GAR 415,578 PC A04/MF A01 
LR-681 


Seep o Gach Pee) Gaby Otek and Test Aosteaten 
to Crack Fi Phenomena in Stiffened Structur 
N94-13929/2/GAR 413,098 PC A08/ MF A02 


LR-693 
Seecteeres ont festedin of o Geena , Design- 
eaicton Method fr Wing Structures of 


PC A04/MF A01 


igation of a Generic Fighter Model in 
' 413,081 PC A03/MF A01 


ansport 
N94-13687/6/ 
LR-694 


413,091 


Copan Dating 4 Cone, Anisotropic Panels Stiff- 

ened in Two Directions. Part 1: Derivation of the Governing 

Equations 

N94-13931/8/GAR 413,099 PC A03/MF A01 
LR-696 

Fatigue Predictions 
N94-13933/4/GAR 
LR-697 


MSD in Fuselage 
traorvels for Tyercal 
Site 


Damage. 
N94-13986/2/GAR 
LR-698 


ter. 
415,378 PC A03/MF A01 


Joints: Requirements for Inspection 
uselage Lap Joint Panels with Multiple 


413,101 PC A08/MF A02 
Gate A’ it Using Linear hegennine 
N94-13989/0/GAR 415,829 A12/MF A03 

LR-699 


ALFIS: Astronomical Low Frequency Interferometry Satel- 


lites. A Feasibility S' 
N94-13988/8/GAR 415,681 PC A10/MF AOS 
LR-700 


of Level-1 and Level-2 Buckling and Postbuck- 


Noe-15154/5/GAR 415,392 PC A11/MF A03 
LR-701 
Computational Tools for the Analysis of through 


Cracks in Stiffened F : 
N94-13726/2/GAR 413,092 PC A03/MF A01 
LA-703 
Assumption and Discontinuity Conditions of 
N94-13787/4/GAR 415,373 PC AQ3/MF A01 
LR-704 
of inspection and Repair Methods for the C- 


17 Aft Cargo Door. 
N94-13904/5/GAR 413,097 PC A04/MF A01 
LR-705 
Numerical Simulation of the Collapse Process of Axially 
| gma Cylindrical Shells with Measured impertec- 
NOs. 13905/2/GAR 415,376 PC A02/MF A01 


—_ Torsionet titec Effects o — 


N94-13906/0/GAR 
LR-708 

Fatigue and Residual Characteristics of Fiber 

Metal ' Subject 


N94-13803/9/GAR 713,084, PC RO3/MF A01 


LR-712 
Cen SS Sees benty Saintly he tate Be 
en = 4. alan to Geometrically Non- 
PBod- 1208 13/GAR 

LR-715 


goo of Fibre-Metal Laminates, ARALL and 
G New Fati Resistant Matenals. 
PB94-126471/GA 413,123 PC A03/MF A01 


LA-716 
Formulae for the pnt Gay 


Panels of 

PB94-126547/ 
LTR-ST-1905 

Finite Element Geet Seesp teeny Factors for 


Thru-Thickness Cracks 
N94-14035/7/GAR 415,379 PC A03/MF A01 
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413,065 PC A03/MF A01 


415,399 PC A04/MF A01 


r= pe Corrugated 
or 4 rad Pea A03/MF A01 


LTR-ST-1909 
Experimental p sors memy into the Resistance and 


impact Strength of T800H/3900-2. 
N94- aan 413,100 PC A05/MF A01 
LTR-ST-1932 


Work, 1991-1993. 
PC A05/MF A01 


Review of Canadian Aeronautical Fati 
N94-13861/7/GAR 413, 
+ 


4. amalaaag in GLARE 3. 
Pubs. 12655 126554/ 413,125 PC A04/MF A01 


M-724-V-1 


Ultraviolet Spectrometer 
Observations. Volume 1: 
1980 - April 1985. 
N94-15023/2/GAR 


M-724-V-2 
Ultraviolet Spectrometer and Polarimeter (UVSP) Catalog of 
Observations. Volume 2: Experiments 30720-63057, April 


1985 - Fi 1988 
N94-15024/0/GAR 413,217 PC A99/MF E08 
M-731 


Results of an Electrical Power System Fault Study (CDDF). 
N94-15007/5/GAR 415,608 PC A03/MF A01 


M-732 


and Polarimeter beast Catalog of 
Experiments 1-30719, February 


413,216 PC A99/MF A06 


Prioritization lor Chemical Replacement 
N94-15723/7/GAR 414,135 PC A04/MF A01 
MA-PORT-830-94001 


Maritime System of Americas: River/Ocean Operation 
PB94-121407/GAR 415,840 PC A08/MF A02 


MBB-LME-211-S-PUB-507 
Simulation of Hypersonic, Ri 
Bodies: Comparisons of 
N94-14710/5/GAR 


Flow around Reentry 
and Experimental Re- 


415,675 PC A03/MF A01 


, Virtual Zone Navier-Stokes 


413,066 PC A03/MF A01 


Numerical Simulation of a Powered-Lift Landing, Tracking 
phe ayy Cy; Dt tle 
Lift Devices on a Fighter-Lift-and-Control 
No«.14322/9/GAR 419.008 F ‘A03/MF A01 


MCAT-93-19 
Development of a Quiet Supersonic Wind Tunnel with a 
N94-15117/2/GAR 414,167 PC A07/MF A02 
MEMO-INF-93-24 
of Finite Probabilistic Processes and Its Inter- 


P94 125291/GAR 413,786 PC AQ3/MF A01 
MEMO-INF-93-26 


Example of the EXPANSE 
PB94-125283/GAR 


MEMO-INF-93-27 


Recursive Bundie Event Structures. 
PB94-125275/GAR 413,785 PC A03/MF A01 


MEMO-INF-93-28 
Parsing Schemata: A Framework for Parallel and Sequential 


PB94.125267/GAR 413,734 PC A06/MF A02 
MEMO-INF-93-29 


Protocol. 
,624 PC A03/MF A01 


Modeling Systems by Probabilistic Process Algebra: An 
Event Structures Approach. 
PB94-125259/GAR 413,733 PC A03/MF A01 


MIRA TRANS-93/13 
Sean Four-Cylinder Two-Vaive Engines (Opti- 
enerung Cor GUW-Vierayinder- Zweiventilmotoren)--Transia- 
PB94-125101/GAR 413,542 PC$85.00 
MITT-81 
Bedeutung der Aerosole fuer den Ferntransport von Schad- 
cetee Oe Wanneaae ngemense of Some tr Leng 
Range Transport of Harmful Substances 
sphere). 
N94-14723/8/GAR 
MITT-82 


414,134 PC A08/MF A02 


Eichvertahren tuer Strahlungsbilanzradiometer und Sein 
Einfluss Auf die Interpretation der Messwerte (Calibration 
ee S Se Radiometers and Its !nflu- 


on Interpretation of Values). 
N94-14149/6/GAR 415,713 PC AO7/MF A02 


MML-TR-93-09 
eee Ceanenee See & 5 Cena 


Titanium Gas Turbine E 

AD-A272 998/6/GAR 413,528 PC A08/MF A02 
MMS/TR- 158 

Migration and Oil industry Employment of North Slope 

Alaska Natives. 

PB94-122843/GAR 413,361 PC A05/MF AO1 
MRL-TN-640 

Underwater Acoustic Generator Phase 2 Sea Trial, March 


1992. 
AD-A272 806/1/GAR 413,792 PC AQ3/MF A01 
MRL-TR-93-1 


Evaluation of Transmission Efficiency and Coupling Loss 
Factor of Structural Junctions. 


AD-A272 890/5/GAR 415,047 PC A03/MF A01 


MS-9651 
igh Data Rate Optical Crosslinks. 
AD-A272 562/0 413,557 Not available NTIS 
N-6-93-R 109 


Numerical wey me the effect of surface topology on the 
saturated pool nucleate boiling curve. 
DE93010730/GAR 415,402 PC A03/MF A0O1 


N94-13671/0/GAR 


Determining the Solar-Flare Photospheric Scale Height 
from SMM gamma-Ray Measurements. 
N94-13671/0/GAR 413,188 PC AQ1/MF A01 


N94-13672/8/GAR 


Climatic a Game Due to Land Surface Alterations. 
N94-13672/8/GAR 413,305 PC A03/MF AO1 


N94-13673/6/GAR 


Expert System for integrated Structural Analysis and 


Design Optimization for Aerospace Structures. 
N94-13673/6/GAR 415,581 PC A04/MF A01 


N94-13674/4/GAR 
Development of a Nonazeotropic Heat Pump for Crew Hy- 


Water Heating. 
94-13674/4/GAR 415,582 PC A0S/MF A02 
N94-13675/1/GAR 


Weather Forecasting Support for AASE-2. 
N94-13675/1/GAR 413,269 PC A01/MF AO1 


N94-13676/9/GAR 


Studies of Turbulent Shear Flows and Their Control. 
N94-13676/9/GAR 415,125 PC AQ1/MF A01 


N94-13677/7/GAR 


Stochastic Realization of Finite-Valued Processes and 
Primes in the Positive Matrices. 
N94-13677/7/GAR 414,612 PC A02/MF A01 


N94-13679/3/GAR 


Ultraviolet Observations of NGC 4395, the Least Luminous 
and Nearest Known Seyfert 1 Nucleus. 
N94-13679/3/GAR 413,189 PC A01/MF A01 


N94-13681/9/GAR 
Spectra of Late Type Dwarf Stars of Known Abundance for 


Stellar Population Models. 
N94-13681/9/GAR 413,190 PC A01/MF A01 


N94-13682/7/GAR 


High Speed Ail-Optical Networks. 
N94-13682/7/GAR 


N94-13684/3/GAR 
Effect of Stabilization on the Recycling of Polyolefins in 


Blow fl - 
N94-13684/3/GAR 414,569 PC A03/MF A01 
N94-13686/8/GAR 


Manual on the Global Data-' 

(Annex 4 to the WMO Regulations) 

Edition). 

N94-13686/8/GAR 
N94-13687/6/GAR 


Development and Application of a Comprehensive, Design- 
Sensitive Weight Prediction Method for Wing Structures of 


T Cat Aircraft. 
PC A04/MF A01 


413,650 PC AQ1/MF A01 


System. Volume 1: 
lobal Aspects (1992 


413,270 MF A02 


ransport 
N94-13687/6/GAI 
N94-13689/2/GAR 


8-Node Axisymmetric Acoustic Finite Element for Non-Axi- 
symmetric Fluid-Structure Interaction Analysis. 
N94-13689/2/GAR 415,110 PC AQ4/MF A01 


N94-13690/0/GAR 


Computational Methods for Reliable Fatigue and Damage 
Tolerance Dimensioning of Aircraft Structures. 
N94-13690/0/GAR 413,092 PC A03/MF A01 


N94-13692/6/GAR 
Problem of the Sonic Boom for Future High-Speed Trans- 


port Aircraft. 

N94-13692/6/GAR 415,828 PC A04/MF A01 
N94-13707/2/GAR 

ee Et Ch ee a 

—, tratosphere Using Aircraft Measurements of NOy, 


and Other Trace 
NOL: 13707/2/GAR 414,126 PC A01/MF A01 
N94-13708/0/GAR 


ADP Study of ma-ray Bursts. 
N94-13708/0/GAR 


N94-13709/8/GAR 


Develop Research Pian for Use of ATLAS Dai 
N94-13709/8/GAR 413,306 Pe A A01/MF A01 


N94-13710/6/GAR 


Functional Categories for Future Flight Deck 
N94-13710/6/GAR 413.128 BC Agg/MF A01 


N94-13711/4/GAR 


Testing and Analysis of Curved Frame Specimens Made 
from a Long Discontinuous Fiber (LDF) Material. 
N94-13711/4/GAR 414,464 PC A03/MF A01 


N94-13712/2/GAR 
owiehe Chamber Air Analysis of Wheat Study 
N94-13712/2/GAR 413,162 PC A04/MF A01 
N94-13713/0/GAR 


NASA Airborne Satellite Instrumentation Calibrator (NASIC) 
Technical Reference. 


413,091 


413,191 PC AO1/MF AO1 





NTIS ORDER/REPORT NUMBER INDEX 


N94-13713/0/GAR 
N94-13714/8/GAR 


Cellular Track Model for Study of po pw BEAMS. 
414,699 PC A03/MF A01 


415,679 PC A03/MF A01 


N94-13714/8/GAR 
N94-13715/5/GAR 
Microstructural Evolution of NARloy-Z at Elevated Tem- 


peratures. 
N94-13715/5/GAR 414,544 PC A03/MF A01 
N94-13716/3/GAR 


Distance to the Hi 
N94-13716/3/GAI 


N94-13717/1/GAR 
Preconditioning and the Limit to the incompressible Flow 


Equations. 
N94-13717/1/GAR 415,126 PC A03/MF A01 
N94-13718/9/GAR 


Devel it of a Recursion Rng-Based Turbulence Model. 
NO4-19718/9/GAR 415,127 PC A03/MF A01 


N94-13719/7/GAR 


Modis-N Airborne Simulator. 
N94-13719/7/GAR 


N94-13720/5/GAR 


Soctiarinn te a Groove in an Impedance 
N94-13720/5/GAR 415,319 PPC A03/MF A01 


N94-13721/3/GAR 
Data Distributed Parallel Algorithm for Ray-Traced Volume 


Rendering. 
N94-13721/3/GAR 413,683 PC A03/MF A01 
N94-13722/1/GAR 


Canonical Forms of Multidimensional St 
N94-13722/1/GAR 415,128 


N94-13723/9/GAR 
Coherent Doppler Lidar Signal Covariance Including Wind 
Shear and Wind Turbulence. 
N94-13723/9/GAR 413,260 PC A03/MF A01 


N94-13724/7/GAR 


Evolution of Disturbances in Stagnation Point Flow. 
N94-13724/7/GAR 415,129 PC A03/MF A01 


N94-13726/2/GAR 


Some Computational Tools for the Analysis of through 
Cracks in Stiffened Fu Shells. 
N94-13726/2/GAR 413,093 PC A03/MF A01 


N94-13728/8/GAR 
Maximum StSSt Analysis of the | Time 


Velocity Clouds of Neutral Hydr 
413,192 PC A03/M A01 


413,801 PC A03/MF A01 


inviscid Flows. 
A03/MF A01 


Series of the Isotope Record from Sea 


Cores. 
N94-13728/8/GAR 
N94-13729/6/GAR 
Satellite Imagery and Exogenous Data integration by Neural 
Network in Automation Land-Cover Classification. 
N94-13729/6/GAR 414,907 PC A02/MF A01 
N94-13732/0/GAR 
Spacelab J Experiment Descriptions. 
N94-13732/0/GAR 415,340 PC A11/MF A03 
N94-13733/8/GAR 
Growth Experiment of Narrow Band-Gap Semiconductor 
PbSnEe tals in Space (M-1). 
N94-13733/8/GAI 415,341 
(Order as N94-13732/0/GAR, PC A11/MF A03) 
N94-13734/6/GAR 
Growth of PbSnEe Si 
Method in Low Gravity (M-2). 
N94-13734/6/GAR 5,342 
(Order as N94-13732/0/GAR, PC AtMe ‘A03) 


N94-13735/3/GAR 


eee ot Soeieatetes Gunguens Cinge Cys We by 
loating Zone Method (M-3). 
Non 13735/3/GAR 
(Order as N94-13732/0/GAR, PC A1Me 503) 


N94-13736/1/GAR 


Casting of Superconducting Composite Materials =. 
N94-13736/1/GAR 4,545 
(Order as N94-13732/0/GAR, PC Ate 403) 


N94-13737/9/GAR 
Formation of Deoxidization Products in Iron ingot by the 
Addition of Al, Si, and/or Mn (M-5). 
N94-13737/9/GAR 
(Order as N94-13732/0/GAR, PC AtuMe 403) 
N94-13738/7/GAR 


Preparation of Particle-Dispersion Alloys (M-6). 
N94-13738/7/GAR 414,465 
(Order as N94-13732/0/GAR, PC A11/MF ‘A03) 
N94-13739/5/GAR 
Diffusion in Liquid State and Solidification of Binary System 
(M-7). 
N94-13739/5/GAR 4,546 
(Order as N94-13732/0/GAR, PC ane A03) 
N94-13740/3/GAR 


High Temperature Behavior of Glass (M-8). 
N94-13740/3/GAR 414,443 
(Order as N94-13732/0/GAR, PC A11/MF A03) 


N94-13741/1/GAR 
Growth of Si Spherical Crystals and the Surface Oxidation 


413,888 


415,058 PC A03/MF A01 


Crystal by Traveling-Zone 


(M-9). 
N94-13741/1/GAR 


(Order as N94-13732/0/GAR, PC A11/MF A03) 
N94-13742/9/GAR 
Study on Solidification of immisible Alloys (M-10). 
N94-13742/9/GAR 414,547 
(Order as N94-13732/0/GAR, PC A11/MF A03) 
N94-13743/7/GAR 
Fabrication of Very-Low-Density, High-Stiffness Carbon 
Fiber/Aluminum Hybridized Composite with Ultra-Low Den- 
sity and High Stiffness (M-11). 
N94-13743/7/GAR 
(Order as N94-13732/0/GAR, PC Ate soa) 


N94-13744/5/GAR 
Study on the Mecinanism of Liquid Phase Sintering (M-12). 
N94-13744/5/GAR 414,548 
(Order as N94-13732/0/GAR, PC A11/MF A03) 


N94-13745/2/GAR 


Fabrication of Si-As-Te Ternary 
in the Environment (M-13). 
N94-13745/ /GAR 
(Order as N94-13732/0/GAR, PC AME ‘x03) 
N94-13746/0/GAR 
Gas-Evaporation in Low-Gravity Field (Cogelation Mecha- 
nism of Metal Vapors) (M-14). 
N94-13746/0/GAR 414,549 
(Order as N94-13732/0/GAR, PC A11/MF A03) 


N94-13747/8/GAR 
Drop Dynamics in Space and Interference with Acoustic 
Field (M-15). 
N94-13747/8/GAR 415,130 
(Order as N94-13732/0/GAR, PC A11/MF A03) 
N94-13748/6/GAR 
Study of Bubble Behavior in Weightlessness (Effects of 
Thermal Gradient and heoustie Stationary Wave) — 


N94-13748/6/GAR 415,131 
(Order as N94-13732/0/GAR, PC A11/MF A03) 


N94-13749/4/GAR 
rep tion of Optical Materials Used in Non-Visible Region 
No4_15749/4/GAR 415,247 
(Order as N94-13732/0/GAR, PC A11/MF A03) 

N94-13750/2/GAR 
i Effect Induced in Material Process- 


Noe 13750/2/ “ar 415,192 


are as N94-13732/0/GAR, PC A11/MF A03) 
N94-13751/0/GAR 
Solidification of Eutectic System Alloys in Space oe. 
N94-13751/0/GAR 414,550 
(Order as N94-13732/0/GAR, PC A11/MF A03) 
N94-13752/8/GAR 
Growth of Samarskite Crystal under Microgravity Conditions 


(M-20). 
N94-13752/8/GAR 414,817 
(Order as N94-13732/0/GAR, PC A11/MF A03) 
N94-13753/6/GAR 
Growth Experiment of Organic Metal Crystal in Low Gravity 


(M-21). 
N94-13753/6/GAR 413,467 
(Order as N94-13732/0/GAR, PC A11/MF A03) 
NS ae 
Crystal Growth of Compound Semiconductors in 
Gravity Environment (inGaAs Crystals) (M-22). 
N94-13754/4/GAR 5,345 
(Order as N94-13732/0/GAR, PC A11/MF A03) 


N94-13755/1/GAR 
Microgravity Acceleration Measurement Environment Char- 
acterization. 
N94-13755/1/GAR 415,704 
(Order as N94-13732/0/GAR, PC A11/MF A03) 
N94-13756/9/GAR 
Protein Crystal Growth. 
N94-13756/9/GAR 414,634 
(Order as N94-13732/0/GAR, PC A11/MF A03) 


N94-13757/7/GAR 


a Low- 


duced 
N94-13757/7/GAR 414, 
(Order as N94-13732/0/GAR, PC A11/MF A03) 
N94-13758/5/GAR 
SASeeees GUS Reae Guages ae eee Oe 


1). 
N94-13758/5/GAR 
(Order as N94-13732/0/GAR, PC Ate 403) 
N94-13759/3/GAR 
Neurophysiological Study on Visuo-Vestibular Control of 
Posture and Movement in Fish during Adaptation to Weight- 


lessness. 
N94-13759/3/GAR 414,738 
(Order as N94-13732/0/GAR, PC A11/MF A03) 


N94-13760/1/GAR 
Separation of Biogenic Materials by Electrophoresis under 
Zero Gravity (L-3). 
N94-13760/1/GAR 
(Order as N94-13732/0/GAR, PC Aner ‘on 
N94-13761/9/GAR 
Comparative Measurement of Visual Stability in Earth and 
Cosmic Space (L-4). 


N94-13788/2/GAR 


N94-13761/9/GAR 414,709 
(Order as N94-13732/0/GAR, PC A11/MF A03) 
N94-13762/7/GAR 


Crystal Growth of Enzymes in Low Gravity (L-5). 
N94-13762/7/GAR 414,636 
(Order as N94-13732/0/GAR, PC A1 Me A03) 
N94-13763/5/GAR 
Studies on the Effects of Microgravity on the Ultrastructure 
and Functions of Cultured Mammalian Cells (L-6). 
N94-13763/5/GAR 14,637 
(Order as N94-13732/0/GAR, PC Ate A03) 
N94-13764/3/GAR 
Gravity, . and Organized Development in 
Aseptically Cultured Plant Cells. 
N94-13764/3/GAR 414,638 
(Order as N94-13732/0/GAR, PC A11/MF A03) 


N94-13765/0/GAR 
Effect of Low Gravity on Calcium Metabolism and Bone 
Formation (L-7). 
N94-13765/0/GAR 414,667 
(Order as N94-13732/0/GAR, PC A11/MF A03) 
N94-13766/8/GAR 
Genetic Effects of Hze and Cosmic Radiation (L-9). 
N94-13766/8/GAR 414,700 
(Order as N94-13732/0/GAR, PC A11/MF A03) 
N94-13767/6/GAR 
Manual Control! in Space Research on Perceptual-Motor 
Functions under Zero Gravity Conditions (L-10). 
N94-13767/6/GAR 414,710 
(Order as N94-13732/0/GAR, PC A11/MF A03) 
N94-13768/4/GAR 
Study on the Biological Effect of Cosmic Radiation and the 
of Radiation Protection Technology (L-11). 
N94-13768/4/GAR 414,701 
(Order as N94-13732/0/GAR, PC A11/MF A03) 
N94-13769/2/GAR 
Circadian Rhythm of Conidiation in Neurospora Crassa (L- 


12). 
N94-13769/2/GAR 652 
(Order as N94-13732/0/GAR, PC Ate “n03) 
N94-13770/0/GAR 


Amphibian Fertilization and Development in meee 
N94-13770/0/GAR 414,739 


(Order as N94-13732/0/GAR, PC A11/MF A03) 
N94-13771/8/GAR 
Magnetic Resonance Imaging after Exposure to Microgra- 
vity. 
N94-13771/8/GAR 414,711 
(Order as N94-13732/0/GAR, PC A11/MF A03) 
N94-13772/6/GAR 
Countermeasure for Reducing Post-Flight Orthostatic Intol- 
erance: Lower Body Negative Pressure (LBNP) Experiment 


E140. 
N94-13772/6/GAR 414,712 
( 


Order as N94-13732/0/GAR, PC A11/MF A03) 
N94-13773/4/GAR 
Bone Culture Research. 
N94-13773/4/GAR 414,639 
(Order as N94-13732/0/GAR, PC A11/MF A03) 
N94-13774/2/GAR 


Autogenic Feedback Trai Experiment: A Preventative 
Method for Space Motion ness. 
N94-13774/2/GAR 713 
(Order as N94-13732/0/GAR, PC ane 403) 
prec 


it Demonstration of the 
Maintenance Facility Fluid 


E05). 
N94-13775/9/GAR 413,372 
(Order as N94-13732/0/GAR, PC A11/MF A03) 
N94-13781/7/GAR 


Theoretical Molecular 
N94-13781/7/GAR 


es 


Station Freedom 
apy System (E300/ 


Studies of Astrophysical Interest. 
413,193 PC A03/MF A01 


—- of the Biomedical Prob- 


N94- Now.13782/5/GAR 414,674 PC A01/MF AO1 


N94-13784/1/GAR 
Event-Driven Simulation in SELMON: An Overview of 


EDSE. 

N94-13784/1/GAR 413,684 PC A03/MF A01 
N94-13785/8/GAR 

Secondary instability of the Most Dangerous Goertler 


Vortex. 

N94-13785/8/GAR 415,133 PC A03/MF A01 
N94-13786/6/GAR 
Operation of Hi 

N94-13786/6/GAR 
N94-13787/4/GAR 

Orthotropicity Assumption and Discontinuity Conditions of 

N94-13787/4/GAR 415,373 PC AQ3/MF A01 
N94-13788/2/GAR 

Space and Earth Sciences, Computer Systems, and Scien- 

tific Data Analysis Support, Volume 1. 


March 1, 1994 


Power Converters in Parallel 
413,818 PC A02/MF A01 


OR-37 





NTIS ORDER/REPORT NUMBER INDEX 


N94-13788/2/GAR 415,705 PC A99/MF A06 
N94-13789/0/GAR 


Renate of Date Ciagaten tes tantCuver Cae 
Network Environment. 


sification in a Neural 
N94- 13789/0/GAR 414,908 PC A03/MF A01 
N94-13790/8/GAR 


Dynamic Forms. Part 1: Functions. 
N94-13790/8/GAR 413,080 PC A0S/MF A01 


N94-13791/6/GAR 


Recent Flight-Test Results of Optical Airdata Techniques. 
N94-13791/6/GAR 413,129 PC A03/MF A01 


N94-13792/4/GAR 
Hybrid Numerical Simulations of Two Dimen- 
sional Detonation Waves. 
N94-13792/4/GAR 415,089 PC A03/MF A01 


N94-13793/2/GAR 
Stormtime Transport of Ring Current and Radiation Beit 


tons. 
N94-13793/2/GAR 413,246 PC A03/MF A01 
N94-13796/5/GAR 


Sequential R ¢ How it Works. 
N94-13796/5/ 415,618 PC A0Q3/MF A01 


N94-13797/3/GAR 


Simulator for Heterogeneous Dataflow Architectures. 
N94-13797/3/GAR 413,772 PC AQ4/MF A01 


N94-13798/1/GAR 


Application of Symbolic and Algebraic Manipulation Soft- 
ware in Solving Applied Mechanics Problems. 
N94-13798/1/GAR 414,360 PC A08/MF A02 


N94-13799/8/GAR 


Antenna Pattern Control 
N94-13799/9/GAR 


N94-13800/5/GAR 


Evaluation of the Shuttie Remote Manipulator 
N94-13800/5/GAR 415,536 PC A03/MF A01 


N94-13801/3/GAR 


Meteor Forward Scatter Studies. 
N94-13801/3/GAR 


N94-13802/1/GAR 


Scat of Reflectometer Signals from Ri 
N94-13802/1/GAR 415,306 


N94-13803/9/GAR 
Fatigue and Residual Str > Seats of Fiber 


Metal Laminates Subjected to , 
N94-13803/9/GAR /MF AO1 


N94-13804/7/GAR 
Characterization of Composite Materials for Aerospace 


Structures. 

N94-13804/7/GAR 414,467 PC A03/MF A01 
N94-13810/4/GAR 

Using a Focal-Plane Array to Estimate Antenna Pointing 


413,561 PC A0S/MF A01 


impedance Surfaces. 
413,812 PC A06/MF A02 


413,560 PC A03 


Surfaces. 
A03/MF AO1 


13.084 


Errors. 
N94-13810/4/GAR 
N94-13811/2/GAR 


Communications and Control for Electric Power Systems. 
N94-13811/2/GAR 413,928 PC A06/MF A02 


N94-13812/0/GAR 


Event Effects and Laser Simulation 
-13812/0/GAR 413,651 


N94-13813/8/GAR 
og Se and Microwave Spectral Line 


ee Sa 
13/8/GAR 415,504 PC A10/MF A03 
N94-13814/6/GAR 


Studies. 
PC A03/MF A01 


irom Computed Flow Fields. 


images Constructed f 
N94-13814/6/GAR 415,134 PC A03/MF A01 
N94-13815/3/GAR 


Development of an Automated Film-Reading System for 


Ballistic . 

N94-13815/3/GAR 415,095 PC A03/MF A01 
N94-13816/1/GAR 

Measurement of HO2 and Other Trace Gases in the Strato- 

sphere Using a High Resolution Far-infrared Spectrometer 


at 26 Km. 
N94-13816/1/GAR 413,307 PC A03/MF A01 
N94-13817/9/GAR 


Stability of Oscillatory Two Phase Couette Flow. 
N94-13817/9/GAR 415,195 PC A03/MF A01 


N94-13819/5/GAR 
Flammability of Clothing, Volume 2. 
N94-13819/5/GAR 

N94-13820/3/GAR 


414,516 PC A09 


intelligence Artificielle au Canada: conan Sapa Oy ioe 
Membres he Caia (Artificial | in Canada: A De- 
scription by the Members of the 

N94-1 /3/GAR 
N94-13821/1/GAR 


Estimation of the Concentration Versus the Time Profile of 
Zinc Chloride Particles in Smoke Clouds Generated by the 
Raufoss a/S Instantaneous Smoke RA-90 and DM-45 HC 


Generator. 
N94-13821/1/GAR 414,127 PC A03/MF A01 
N94-13823/7/GAR 


ae Physicai Performance by Chemical 
N94-1 /7/GAR mt 


Stimulation. 
414,664 PC A03 
OR-38 VOL. 94, No.5 


I). 
413,773 PC A11/MF AO3 


N94-13824/5/GAR 
Renal Function Alterations during Skeletal Muscle Disuse in 
Si - ity, 
N94-13824/5/GAR 414,714 PC AO1/MF AO1 
N94-13825/2/GAR 
Atomic Hydrogen and Nitrogen Distributions from Atmos- 


phere Explorer Measurements. 
N94-13825/2/GAR 413,247 PC A02/MF A01 


N94-13826/0/GAR 
Energetic Neutra! Atoms: Imaging the Magnetospheric Ring 
Current 


N94-13826/0/GAR 413,248 PC AO1/MF A01 
N94-13827/8/GAR 
Numerical Investigations in Three-Dimensional Internal 


Flows. 
N94-13827/8/GAR 415,136 PC A03/MF A01 
N94-13828/6/GAR 


poy beer Introduction and Motivation 
N94-13828/6/GAR 414,588 PC A A02/MF A01 


N94-13829/4/GAR 


Review of Robust Detection. 
N94-13829/4/GAR 


par sta 


Aeromagnetic Work in the Lincoin Sea: 1991 Survey 
N94-13830/2/GAR 414,818 oc A03 


N94-13831/0/GAR 
Acousto-Optical Post-Processor Time-integrating Correlator 


Updates. 
N94-13831/0/GAR 413,562 PC A03 
N94-13832/8/GAR 


MUSIC and Maximum Likelihood Using a Refined Propaga- 
es ee Se Ss ee ieee 


Tracking. 
N94-13832/8/GAR 413,807 PC A03/MF A01 
N94-13833/6/GAR 


Torsion Problem of Elastostatics: An 
lement Method and Relation with 


ication of Bounda- 

ve lormal ing. 
N94-13833/6/GAR 415.974 FC kes 
N94-13834/4/GAR 


Single Event Upset (SEU) Testing of Semiconductor Com- 
ponents at the Mcmaster Accelerator Laboratory. 
N94-13834/4/GAR 413,889 PC A03 


N94-13835/1/GAR 


Experiments on the Current Rampdown Phase in the 
STOR-M Tokamak for AC Operation 
N94-13835/1/GAR 415,307 PC A03/MF AO01 


N94-13836/9/GAR 
Small Scale Magnetic Islands in 
N94-13836/9/GAR 
N94-13837/7/GAR 


Dreo ELINT Browser Utility (DEBU) Reference Manual. 
N94-13837/7/GAR 413,685 PC A04/MF A01 


N94-13839/3/GAR 
Analysis of Helicopter Attrition Using a Low Level Combat 


tion. 
N94-13839/3/GAR 414,747 PC A04/MF A01 
N94-13840/1/GAR 
Microstructural Response of Near gamma-TiAl+ W to Heat 


Treatment. 
N94-13840/1/GAR 414,551 PC A01 
N94-13841/9/GAR 
Study of Meteor Scatter Communications. 
N94-13841/9/GAR 
N94-13842/7/GAR 
of a La and Vision Integrated System, 
ind Object ition Techniques for Spdm Applications. 
NO4- 13842/7/GAR 


414,411 PC A03 
N94-13843/5/GAR 


Portable Multipath Measurement System. 
N94-13843/5/GAR 


N94-13844/3/GAR 
Development of a Computer Vision System to Supplement 
the Active Tactile Sensing Capability in a Structured Envi- 
ronment. 
N94-13844/3/GAR 414,412 PC A03 
N94-13845/0/GAR 
ya yey of Manufacturing Techniques for Planar, 
Mode Waveguides on Lithium Niobate 
N94-13845/0/GAR 415,248 PC A04 
N94-13846/8/GAR 


Electrochemical Noise in Lithium 

N94-13846/8/GAR 
N94-13847/6/GAR 

Transcript of W 

N94-13847/6/GAR 
N94-13848/4/GAR 


ans ae ¢ SoS Se Kendall's 
the Grouping Estimate Method Based on 


414,613 PC A03/MF A01 


413,774 PC A03 


Collisioniess Plasmas. 
415,308 PC A02/MF A01 


"413,563 PC A03 


413,564 PC AOS 


413,917 PC A03/MF A01 


414,419 PC A04/MF A01 


Normal 

N94-13848/4/GAR 
N94-13849/2/GAR 

Cine Aeseenaeing Gatay Conte Weeaage fee GSS 


Not 19849/2/GAR 415,309 PC A03/MF A01 
N94-13850/0/GAR 
Energy Transport Equations for Turbulent Magnetized 


N94-13850/0/GAR 415,310 PC A03/MF A01 


N94-13851/8/GAR 
Semi-Local Kinetic Analysis of the Toroidal lon Tempera- 


ture Gradient Mode. 
N94-13851/8/GAR 415,311 PC A02/MF AO1 


N94-13852/6/GAR 
Anomalous Transport Due to the lon Acoustic instability in 


Tokamaks. 
N94-13852/6/GAR 415,312 PC A03/MF A01 
N94-13853/4/GAR 


Collisional Effects of Trapped Electrons on the Anomalous 
Particle and Thermal Pinches. 
N94-13853/4/GAR 415,313 PC A03/MF A01 


N94-13854/2/GAR 


Numerical Studies of Collisioniess Current Layers. 
N94-13854/2/GAR 415,314 A01/MF A01 


N94-13855/9/GAR 


Martian Sedimentary Deposits 
N94-13855/9/GAR 


N94-13856/7/GAR 


Program of Correlated Observations Using the EGRET In- 
strument on GRO and the IMB Neutrino Detector 
N94-13856/7/GAR 413,194 PC A02/MF AO1 


N94-13857/5/GAR 


Structural ay of a Damaged GRP/Foam Sand- 


wich Composite Using X ray Computed Tomography. 
N94-13857/5/GAR 415,049 PC A02/MF A01 


N94-13858/3/GAR 


VMEC30 Programming Library: Reference Manual. 
N94-13858/3/GAR 413,686 PC A04 


N94-13859/1/GAR 
Measurements of Wing and Fin Buffeting on the Standard 


413,095 PC A05S/MF A01 


413,172 PC A02/MF A01 


Dynamics Model. 

N94-13859/1/GAR 
N94-13860/9/GAR 

Distributed, Visual Object System Using Aggregation Ob- 


jects with a Local Nai 
N94-13860/9/GAR 413,687 PC A03/MF A01 
N94-13861/7/GAR 


Review of Canadian Aeronautical Fati 
N94-13861/7/GAR 413, 


N94-13862/5/GAR 


Potential Flow in in-Line and Staggered Tube Banks. 
N94-13862/5/GAR 415,137 PC A04/MF A01 


N94-13864/1/GAR 
Sites of Fine-Scale Electron Density Turbulence in the 


Interstellar Medium 
N94-13864/1/GAR 413,195 PC A02/MF A01 
N94-13865/8/GAR 
Selection of Behavioral Tasks and Development of Soft- 
ware for Evaluation of Rhesus Monkey Behavior during 


414,668 PC A02/MF A01 


Work, 1991-1993. 
PC A05/MF A01 


N94-13865/8/GAR 
N94-13866/6/GAR 


Modelisation de la Distribution de Temperature dans UN 
Rouleau de Cuivre pour la Conception d'UN Systeme de 
Rouleaux Refroidis Adapte a la Coulee en Bande Verticale 
(Modelling of the Temperature Distribution in a Copper Roll 
for the Design of a System of Cooled Rolls Adapted to Ver- 


tical Strip Casting). 
N94-13866/6/GAR 414,468 PC A03/MF A01 
N94-13867/4/GAR 


HELSCAM V2.0: Development and Application Guide. 
N94-13867/4/GAR 414,748 PC A07 


N94-13868/2/GAR 


Integrated Optics Technology Transfer. 
N94-13868/2/GAR 


N94-13869/0/GAR 
Adaptive | Processing Testbed. 
N94-13869/0/GAR 
N94-13870/8/GAR 
Adaptive Signal Processing Testbed: Software Design 


Specification 
N94-13870/8/GAR 413,566 PC A05/MF A01 


N94-13871/6/GAR 


Mongoose ASIC Microcontroller a, 
N94-13871/6/GAR 415,706 


N94-13872/4/GAR 


Theory of Post-Block 2 VLBI Observable Extr: 
N94-13872/4/GAR 413,244 PC AOT! A07/MF A02 


N94-13873/2/GAR 


Variational Approach to Probabilistic Finite Elements. 
N94-13873/2/GAR 415,375 PC A09/MF A02 


N94-13875/7/GAR 


Advanced Solid-State Array Spectroradiometer Data Collec- 


tion during HAPEX-2 Sahel 
N94-13875/7/GAR 413,271 PC A03/MF A01 


N94-13876/5/GAR 


T ‘phic Methods in Flow Diagnostics. 
N94-13876/5/GAR 415,138 PC A03/MF A01 


N94-13877/3/GAR 


MHD Mode Equations in Toroidai Plasmas. 
N94-13877/3/GAR 415,315 PC A03/MF A01 


413,836 PC A03 


413,565 PC A03 


Guide. 
A03/MF A01 
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N94-13878/1/GAR 


Phase Aligner for the Electronically Scanned Thinned Array 
Radiometer (ESTAR) instrument. 
N94-13878/1/GAR 415,707 PC A03/MF A01 


N94-13891/4/GAR 


Influence of a Microgravity Environment on the Dendritic 
yr x during Directional Solidification of Hypoeutectic 


loys. 
N94-13891/4/GAR 414,552 PC A02/MF A01 
N94-13894/8/GAR 


High Time Resolution Studies of o- X ray Pulsars. 
N94-13894/8/GAR 413,196 PC A01/MF A01 


N94-13897/1/GAR 
eee ee. Split-Stirling Cryocooler for 1 to 2K 


N94-13897/1/GA' 414,043 PC A06/MF A02 
N94-13898/9/GAR 


Qualitative investigation of a Generic Fighter Model in 


Radio Controlied Gliding Flight. 
N94-13898/9/GAR 413,081 PC A03/MF A01 


N94-13901/1/GAR 


Life Support and Habitability Manual, Volume 1. 
N94-13901/1/GAR 413,379 PC A24/MF A04 


N94-13902/9/GAR 


Life Support and Habitability Manual, Volume 
N94-13902/9/GAR 413,380 PC (A24/MF A04 


N94-13904/5/GAR 
Development of Inspection and Repair Methods for the C- 


17 Aft Cargo Door. 
N94-13904/5/GAR 413,097 PC A04/MF A01 
N94-13905/2/GAR 
Numerical Simulation of the Collapse Process of Axially 
Compressed Cylindrical Shells with Measured imperfec- 
tions. 
N94-13905/2/GAR 415,376 PC A02/MF A01 
N94-13906/0/GAR 


Investigation of an Aeroelastic Oscillator: ——- of One- 
ee-of-Freedom Galloping with Combined Translational 


and Torsional Effects. 
N94-13906/0/GAR 413,065 PC A03/MF A01 
N94-13909/4/GAR 


Trellis Coding with Continuous Phase Modulation (CPM) for 
Satellite Based Land-Mobile Communications. 
N94-13909/4/GAR 413,620 PC A13/MF A03 


N94-13916/9/GAR 
Analysis of Microstrip Patch Antennas with Nonzero Sur- 


face Resistance. 
N94-13916/9/GAR 413,814 PC A03/MF A01 
N94-13917/7/GAR 


interactions between 
N94-13917/7/GAR 


N94-13918/5/GAR 
SCAILET: An Intelligent Assistant for Satellite Ground Ter- 


minal Operations. 
N94-13918/5/GAR 415,619 PC A02/MF A01 
N94-13919/3/GAR 


Elastic-Plastic Mixed-lterative Finite Element Analysis: im- 
tation and Performance Assessment. 
415,377 PC AO3/MF A01 


tween Spacecraft and Their Environments. 
415,680 PC A03/MF A01 


plemen 
N94-13919/3/GAR 
N94-13920/1/GAR 


Thermal Shock Resistance of Ceramic Matrix Composites. 
N94-13920/1/GAR 414,469 PC A03/MF A01 


N94-13921/9/GAR 


Efficient, yoy Parallei apne Computation 
N94-13921/9/GAI 413,688 PC A03/MF A01 


N94-13922/7/GAR 


of Galerkin Methods for 


Superconver lor Hyperbolic Ibvp. 
N94-13922/7/GAR 414,589 PC A03/MF A01 
N94-13923/5/GAR 


Birds of Wallops Island, Virginia, j970 - 1992. 
N94-13923/5/GAR 4,648 PC A03/MF A01 


N94-13929/2/GAR 


Survey of Crack Path Stability Criteria and Their Application 
to Crack F in Stiffened Structures 
N94-13929/2/GAR 413,098 PC A08/MF A02 


N94-13931/8/GAR 
Compressive Buckling of Curved, Anisotropic Panels Stiff- 
ened in Two Directions. Part 1: Derivation of the Governing 


Equations. 
N94-13931/8/GAR 413,099 PC A03/MF A01 
N94-13932/6/GAR 


USRA/RIACS. 
N94-13932/6/GAR 


N94-13933/4/GAR 


415,708 PC A03/MF A01 


Fatigue Predictions and tter. 
N94-13933/4/GAR 415,378 PC A03/MF A01 
N94-13934/2/GAR 


STS-53 Shuttle Mission 
N94-13934/2/GAR 


N94-13935/9/GAR 


STS-54 Space Shuttle Mission Report. 
N94-13935/9/GAR 415,584 


N94-13936/7/GAR 
ance Mode! for the aa of Geomagnetically 


Noe 13936/7/GAR 413,249 PC A02/MF A01 


Report. 


415,583 PC A03/MF A01 


PC A03/MF A01 


N94-13938/3/GAR 


Optimization of the Processing Parameters of High Temper- 
ature Super Glass-Ceramics: Cone t Director's 


etionary Fund Final Ri 
N94-13938/3/GAR "415,346 PC A03/MF AO1 
N94-13939/1/GAR 
Advanced Communications ESM System (ACES) Testbed: 


integration Study. 
N94-13939/1/GAR 413,633 PC A04 


N94-13940/9/GAR 


Large Area Pulsed Solar Simulator (LAPSS). 
N94-13940/9/GAR 414,094 PC A03/MF A01 


N94-13942/5/GAR 


Review of Test Methods for Material Flammability. 
N94-13942/5/GAR 414,517 PC A0S 


N94-13943/3/GAR 
Test Report for Single Event Effects of the 80386DX Micro- 


processor 
N94-13943/3/GAR 413,890 PC A03/MF A01 
N94-13944/1/GAR 


VMEC30 Software Development: Tutorial Manual. 
N94-13944/1/GAR 413,689 PC A07 


N94-13945/8/GAR 


Experimental Investigation into the Da Resistance and 
Compression-after-impact Strength of T800H/3900-2. 
N94-13945/8/GAR 413,100 PC A0S/MF A01 


N94-13946/6/GAR 
Stochastic Performance Modeling and Evaluation of Obsta- 
cle Detectability with Imaging Range Sensors. 
N94-13946/6/GAR 414,922 PC A03/MF A01 
N94-13947/4/GAR 


Surfactant Studies for Bench-Scale Operation 
N94-13947/4/GAR 413,978 PC A03/MF A01 


N94-13948/2/GAR 


Communications and Control for Electric m4 Systems: 
Power Flow Classification for Static Assessment. 
N94-13948/2/GAR 413,929 PC A03/MF A01 


N94-13949/0/GAR 


Rocket-Borne Lidar for Studies of the Middle Atmosphere. 
N94-13949/0/GAR 413,301 PC A06/MF A02 


N94-13950/8/GAR 


Caracteristiques des Moyens de Trafic Radioamateur du 
Satellite Arsene (Characteristics of the Amateur Radio 
Means of the Arsene Satellite). 

N94-13950/8/GAR 413,567 PC A03/MF A01 


N94-13951/6/GAR 


Etude de |’intermariabilite des Connecteurs Subminiatures 
de Marques Cannon et Souriau (Study of the Intermateabi- 
lity of Cannon and Souriau Subminiature Connectors). 

N94-13951/6/GAR 413,827 PC A04/MF A01 


N94-13953/2/GAR 
Development of an Advanced Spacecraft Tandem Mass 


Spectrometer. 
N94-13953/2/GAR 415,537 PC A09/MF A03 
N94-13954/0/GAR 


Studies on Equatorial Shock Formation during Plasmas- 


pheric R —— 

N94-13954/0/GAR 413,250 PC A04/MF A01 
N94-13955/7/GAR 

} meen oo A. for Estimating Space Station Aerodynamic 


Characteris! 
N94- 13955/7/GAR 415,585 PC A05/MF A01 
N94-13956/5/GAR 
Wind Erosion in Semiarid Lai : Predictive Models 
and Remote Sensing Methods for the Influence of Vegeta- 


tion. 

N94-13956/5/GAR 414,914 PC A02/MF A01 
N94-13957/3/GAR 

Helicopter Precision Approach Capability Using the Global 


—_—e System. 
N94-1395 /3/GAR 413,082 PC A04/MF A01 
N94-13958/1/GAR 


Hard X ray/Microwave Spectroscopy of Solar Flares. 
N94-13958/1/GAR 413,197 PC A01/MF A01 


N94-13959/9/GAR 


—— Dynamics on Rotating Helium Dewar Tank. 
N94-13959/9/GAR 415,538 PC A04/MF A01 


N94-13960/7/GAR 


Simultaneous Solution for Core ee Field and Fluid 
Flow Beneath an Electrically Conducting Mantle. 
N94-13960/7/GAR 414,819 PC A03/MF A01 


N94-13961/5/GAR 
Evaluation of Noise and Its Effects on Shuttle Crewmem- 
bers ' 


STS-50/USML-1. 
N94-13961/5/GAR 414,715 PC A04/MF A01 
N94-13962/3/GAR 


Research and Technologhy or * 1992. 
N94-13962/3/GAR 413,143 PC A12/MF A03 


N94-13963/1/GAR 
Nimbus-7 Earth Radiation Budget Calibration History. Part 
1: The Solar Channels. 
N94-13963/1/GAR 413,198 PC A04/MF A01 
N94-13964/9/GAR 


' Fluorinated P. 
N94-13964/9/GAR 


N94-13965/6/GAR 
Cosmic and Solar gamma Ray and Neutron Experiments. 


413,475 PC A03/MF A01 


N94-14002/7/GAR 


N94-13965/6/GAR 
N94-13966/4/GAR 


Rocket and Laboratory 
N94-13966/4/GAR 


N94-13967/2/GAR 


Role of lonospheric Plasma 
N94-13967/2/GAR 


N94-13968/0/GAR 


Maaling AV Boelgepropagasjon for VHF/UHF Samt Sam- 
menligning Med Predikterte Verdier (Measurement of Wave 
Propagation for VHF/UHF and a Comparison between 
Measured and Predicted Values). 

N94-13968/0/GAR 413,568 PC A03/MF A01 


N94-13969/8/GAR 


Chemistry and Transport in a Multi-Dimensionai Model. 
N94-13969/8/GAR 413,308 PC A01/MF A01 


N94-13970/6/GAR 


Numerical Simulations of Nd:YAG Laser Amplifiers. 
N94-13970/6/GAR 415,249 PC A0Q3/MF A01 


N94-13971/4/GAR 
Open Boundary Conditions for incompletely Parabolic Sys- 


tems. 
N94-13971/4/GAR 415,111 PC A03/MF A01 
N94-13979/7/GAR 


Validated Environmental and Ph | Data from the 
Celss Breadboard Projects Biomass Production Chamber. 
BWT931 (Wheat Cv. ~ mead Rojo) (Revised). 

N94-13979/7/GAR 413,163 PC A02/MF A01 


N94-13982/1/GAR 
Selected Data on Academic Science and Engineering R 


and D Expenditures: Fiscal Year 1991. 
N94-13982/1/GAR 413,061 PC AQ3/MF A01 


N94-13984/7/GAR 


Generic Results of the Space Wyies Comme Sa 
N94-13984/7/GAR 413,200 PC A07/MF AO2 


N94-13986/2/GAR 
MSD in Fuselage Lap Joints: Requirements for Inspection 
intervals for Typical Fuselage Lap Joint Panels with Multiple 


Site Damage. 
N94-13986/2/GAR 413,101 PC A08/MF A02 
N94-13987/0/GAR 


Gate A: ment Using Linear wy 
N94-13987/0/GAR 


N94-13988/8/GAR 
ALFIS: Astronomical Low Frequency Interferometry Satel- 


lites. A Feasibility Study 
N94-13988/8/GAR PC A10/MF A03 


N94-13989/6/GAR 
Thermal Expert System (TEXSYS): Systems Autonomy 
Demonstration Project, Volume 2. Results. 
N94-13989/6/GAI 415,586 PC A06/MF A02 
N94-13990/4/GAR 
Demonstration and Acceptance Test Plan for Real-Time 
Excision Software on the Adaptive Signal Processing 


Testbed. 
N94-13990/4/GAR 413,690 PC A02 
N94-13994/6/GAR 
L'Evapotranspiration Potentielle en : Variabilite 
Spatiale et Temporeiie (Potential Evapotranspiration in Bel- 
m: Spatial and Temporal Variability). 
94. 13994/6/GAR 414,852 PC A03/MF A01 
N94-13995/3/GAR 
Transformation et de Graphes de Refus: Ana- 
de la Testabilite Sn ea and Composition of 


efusal Graphs: Testability Analysis). 
N94-13995/3/GAR 413,691 PC A08/MF A02 


N94-13996/1/GAR 


Aufbau und Test Einer Anordnung Zur Photonenstimulierten 
Felddesorption Mittels Excimeriaser und Flugzeitmassen- 
spektrometrie (Construction and Test of a Facility for 
Photon-Stimuiated Field Desorption Using Excimer Laser 


and Time of Flight). 
N94-13996/1/GAR 413,468 PC A06/MF A02 
N94-13997/9/GAR 


Numerische Simulation und Analyse der Elektrischen und 
Eigenschaften von AlxGa(1-x)As/GaAs-Solarzel- 
len (Numerical Simulation and Anal of Electrical and 
Optical Properties of Al(x)Ga(1- = aAs). 
N94-13997/9/GAR 4,095 PC A06/MF A02 
N94-13998/7/GAR 


Gegeninduktivataet Zwischen Teilweise Bewickeltem Ring- 
kern und Einer i (Mutual Inductance between 
Partially Wound Tori and a Bifilar Conductor). 

N94-13998/7/GAR 415,505 PC A07/MF A02 


N94-13999/5/GAR 


Some Results by Fuhrmann on Hankel Operators. 
N94-13999/5/GAR 413,744 PC A02/MF A01 


N94-14000/1/GAR 


Relations between Schmidt Pairs Arising in Robust Control. 
N94-14000/1/GAR 413,745 PC A03/MF A01 


N94-14001/9/GAR 
Schmidt Pairs of Multivariable Hankel Operators and 


Robust Control. 
N94-14001/9/GAR 413,746 PC A03/MF A01 
N94-14002/7/GAR 


Geometry of External Spectral Factors and the Riccati In- 
equality. 


413,243 PC A01/MF A01 


Studies in 


413,199 PC A02/MF A01 


in the M 


losphere. 
413,251 PC A02/MF A01 


$29 BC A12/MF A03 


415,681 
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N94-14002/7/GAR 414,590 PC A03/MF A01 
N94-14003/5/GAR 


7a Structure of Matrix-Valued Rational Inner Func- 


Nos. 14003/5/GAR 414,591 PC AQ3/MF A01 
N94-14004/3/GAR 

Three, Four, Five, Six or the Complexity of Scheduling with 

Communication . 

N94-14004/3/GAR 413,692 PC A03/MF A01 
N94-14005/0/GAR 

Stochastic Scheduling Games with Markov Decision Arrival 


Processes. 
N94-14005/0/GAR 414,605 PC A03/MF A01 
N94-14006/8/GAR 


Mathematical Optimization: A Tool for Aircraft Design. 
N94-14006/8/GAR 413,102 PC A03/MF AO1 
N94-14007/6/GAR 
Verfahren Zur Bewertung des Mechanischen Verhaltens 
von Randschichten ( Process for Evaluation of Mechanical 
Behavior of Surface Films). 
N94-14007/6/GAR 
N94-14008/4/GAR 
Jahresbericht ‘91 der Bundesanstalt fuer Flugsicherung 
es, © 2 SSS Sees ae 
fety (Germany)). 
N94-14008/4/GAR 415,863 PC AQ4/MF A01 
N94-14009/2/GAR 
Camera Infr: a Frequence | 
cations en Hypersonique ( 
mal imager for Wind T Applications). 
N94-14009/2/ 413,134 PC A09/MF A02 


N94-14010/0/GAR 


414,570 PC A05/MF A02 


Elevee pour 
Frame Rate 


Properties of Multiple 
Applications to Infrared 


Structures and Their Detectors. 
415,347 PC A05S/MF A01 


N94-14010/0/GAR 
N94-14014/2/GAR 


ASPT Software Source Code: Sun Driver —_ 
N94-14014/2/GAR 413, PC A04 


N94-14015/9/GAR 
Adaptive Signal Processing Testbed: VME-Based DSP 
Board Market Survey. 
N94-14015/9/GAR 413,569 PC A03 


N94-14016/7/GAR 
ASPT Software Source Code: Development System Pack- 


age. VME-C30 
-14016/7/GAR 413,694 PC A08 
N94-14017/5/GAR 


CMAPP User's Manual, Part 2. 
N94-14017/5/GAR 


N94-14018/3/GAR 


Tuning of Gaussian Stochastic Control Systems. 
N94-14018/3/GAR 413,747 PC A03/MF A01 


N94-14024/1/GAR 
Saey and Confinement Properties of Small-Aspect-Ratio 


Tokamak. 
N94-14024/1/GAR 415,316 PC A02/MF A01 
N94-14025/8/GAR 


Partial Analysis of LDEF Experiment A-0114. 
N94-14025/8/GAR 414,571 PC A0Q3/MF A01 


N94-14026/6/GAR 
Aluminum-Lithium Structures for 


Feasibility of Pr 
Cryogen Tarkage Applications by Laser Beam Welding. 
N94-14026/6/ 413,526 PC A04/MF A01 


N94-14027/4/GAR 
Thermal Conductance of Pressed Metallic Contacts Aug- 
mented with indium Foil or Apiezon-N (Tm) Grease at 
Liquid Helium ee. 
N94-14027/4/G. 414,553 PC A03/MF A01 
N94-14028/2/GAR 
Metabolic Rate Measurements Comparing Supine with Up- 


right Upper-Body Exercises. 
N94-14028/2/GAR 414,669 PC A03/MF A01 
N94-14029/0/GAR 


ees Saeee Sanes Gang tee Con Vel 


vision Applications 
N94-14029/0/GAR 413,570 PC A0S/MF A01 
N94-14030/8/GAR 


414,470 PC ADS 


unnel. 
N94-14030/8/GAR 
N94-14031/6/GAR 
Flow-Field interference Produced by an Asymmetrical Sup- 


port Strut. 

N94-14031/6/GAR 413,067 PC A03/MF A01 
N94-14032/4/GAR 

—— S Prediction of +. +. aaa on 

N94-14032/2/GAR 414, 67 cy ‘A03/MF A01 


N94-14033/2/GAR 
Envelope and Instantaneous Frequency Estimation of Nar- 
rowband ' 7 


Modulated 
N94-14033/2/GAR 413,571 PC A04/MF A01 
N94-14034/0/GAR 


413,066 PC A03/MF A01 


Study on the ibiliti Apply Spectrumindex. 
N94-14034/0/GAR 413,387 PC A03/MF A01 


OR-40 VOL. 94, No. 5 


N94-14035/7/GAR 
Finite Element Caiculation of Seespenenaty Factors for 
Thickness 


Thru- Cracks in den 

N94-14035/7/GAR 415,379 PC A03/MF A01 
N94-14036/5/GAR 

Noise Levels from a Mode! Turbofan Engine with Simulated 

Noise Control Measures 

N94-14036/5/GAR ‘413,103 PC A03/MF AO1 


N94-14037/3/GAR 
Adaptive ee Pe ~ ee Testbed Signal Excision Soft- 


ware: User's Manual. 

N94-14037/3/GAR 413,572 PC A03 
N94-14038/1/GAR 

Adaptive Signal Processing Testbed Application Software: 

User's Manual. 

N94-14038/1/GAR 413,573 PC A03 
N94-14039/9/GAR 

Bestemmeise AV Stive 2 Leyes Posisjon Orientering 

Ut Fra an ———— of ion and 

Orientation Bodies from image a 

N94-14039/9/GAR 413,761 A06/MF A02 
N94-14040/7/GAR 

Spectral Viscosity Method Applied to Simulation of Waves 

in a Stratified A\ 1 

N94-14040/7/GAR 415,139 PC A03/MF A01 
N94-14041/5/GAR 


are Cann Gihey of tet Conyers Soup 


NO4-14041/5/GAR 414,471 PC A03/MF AO1 
N94-14042/3/GAR 
Optimal Synthesis of Hot Composite Laminates with Inter- 


ones Layers. 
-14042/3/GAR 414,472 PC A03/MF A01 
N94-14043/1/GAR 
Zirkadiane Rhythmik bei der Simulation des D-2-Weltraum- 
é ai: elgg teuaammamnmacactcaga ge sid 
N94-14043/1/GAR 414,671 PC AO7/MF A02 
N94-14044/9/GAR 
Widget Based Operations Simulator for a Planetary 
Camera: A Modei for the High Resolution Stereo Camera 


on Mars 94. 
N94-14044/9/GAR 415,096 PC A06/MF A02 


N94-14045/6/GAR 
Turbulente Partikeidispersion in Eingeschlossenen Drail- 
(Turbulent Particle Dispersion in Confined 


3 
Wo 18045/6/GAR 413,529 PC A09/MF A02 


N94-14047/2/GAR 


Results of Experimental sade tone 
nal Tank Protuberance Loads Usi 
the Shuttle Launch Configuration ‘(Model 47-OTS) in 


the NASA/ARC Unitary Plan Wind Tunnel, Volume 2. 
N94-14047/2/GAR 415,587 PC A0S/MF A01 


N94-14049/8/GAR 
lonospheric Calibration for Single Frequency Altimeter 
Measurements. 
N94-14049/8/GAR 413,252 PC A03/MF A01 
N94-14050/6/GAR 
Graphite Fiber Textile Preform/ 
N94-14050/6/GAR 
N94-14051/4/GAR 
VMEC30 Sun Software Development Utilities: User's 
Manual 


N94-14051/4/GAR 413,695 PC A03 
N94-14052/2/GAR 


VMEC30 Sun Device Drivers: User's Manual. 
N94-14052/2/GAR 413,696 PC A03 


N94-14055/5/GAR 
heey of Building E Consumption Using Multi- 


413,388 PC A03/MF A01 
N94-14060/5/GAR 


History of the Defence Research Establishment, Ottawa. 
N94-14060/5/GAR 414,755 PC A08/MF A02 


N94-14062/1/GAR 
Testing Various Time-Frequency 
Nod-19062/1/GAR 
N94-14063/9/GAR 
qony 
N94-14063/9/GAR 
N94-14065/4/GAR 


Ewtest Excision Testbed: System Evaluation. 
N94-1 /4/GAR 413,775 PC A03 


N94-14066/2/GAR 
DSP Software Development Environments for the Adaptive 


NSe-140680/2/6M R 413,575 PC A03 


N94-14067/0/GAR 


Study of Speckle Reduction when Using a CO2 Waveguide 

Laser Close to its Threshold State. _ 

N94-14067/0/GAR 415,250 PC A03 
N94-14068/8/GAR 


Matrix Composites. 
414,473 PC A02/MF A01 


Distribution Techniques. 

413,808 PC A04/MF A01 
Differential Detection of DPSK with Fre- 
413,574 PC A03/MF A01 


N94-14068/8/GAR 14,787 PC A03/MF A01 
N94-14069/6/GAR 
Institut de Ti de l'information: Rapport Annuel 
a (Activities of Institute for Information Technolo- 
gy). 


N94-14069/6/GAR 413,697 PC A04/MF A01 
N94-14070/4/GAR 


Experimental Study on the Effect of die Geometry on Swell 
and in the Parison Extrusion Stage. 
N94-14070/4/GAR 414,394 PC A03/MF A01 


N94-14071/2/GAR 


Manual on the Global Data-Processing System. Volume 2: 


Regional Aspects (1992 Edition). 
N94-14071/2/GAR 413,272 MF A01 


N94-14072/0/GAR 
PSM: Datarmodelieren, in Het Kwadraat (PSM: A New Gen- 


eration of Data 
N94-14072/0/GAR 414,363 PC A03/MF A01 


N94-14073/8/GAR 
Beleidscommissie Remote Some Jaarversiag 1991 (Ac- 
tivities Report of the Netherlands Remote Sensing Board). 
N94-14073/8/GAR 413,273 PC A07/MF A02 
N94-14074/6/GAR 
Circulation and Rainfall Climatology of a 10-Year (1979 - 
1988) Integration with the Goddard Laboratory for Atmos- 
pheres General Circulation Model. 
N94-14074/6/GAR 413,274 PC A11/MF A03 
N94-14075/3/GAR 
Staubbildung in den Huelien von Kohienstoffsternen: R Cor- 
onae Borealis (Dust Production in the Envelopes of Carbon 
Stars: R Coronae Borealis). 
N94-14075/3/GAR 413,201 PC A09/MF AO03 


N94-14076/1/GAR 


Improved Approach for Flight Readiness Certification: 
oe for Failure Risk Assessment and Application 


Examples, Volume 1. 
N94-14076/1/GAR 415,682 PC A11/MF A03 
N94-14077/9/GAR 


improved Approach for Flight Readiness Certification: 
Me: for Failure Risk ee _and Application 
Examples. Volume 2: Software Documenta 

N94-14077/9/GAR 415,683 PC ‘A16/MF A03 


N94-14078/7/GAR 
Improved Approach for Flight Readiness Certification: 
for Failure Risk Assessment and Application 
Examples. Volume 3: Structure and Listing of Programs. 
N94-14078/7/GAR 415,684 PC A22/MF A04 


N94-14080/3/GAR 


Discovery Management Workshop. 
N94-14080/3/GAR 415,539 PC A03/MF A01 


N94-14081/1/GAR 


Optical Properties of CO2 ice and CO2 Snow in the Ultra- 
violet, Visible, and Infrared. 
N94-14081/1/GAR 415,251 PC A02/MF AO1 


N94-14082/9/GAR 
op Environment for Interpretation Tasks of Remotely 


Sensed | 

N94-14082/9/GAR 413,762 PC A02/MF A01 
N94-14084/5/GAR 

Tecnicas de Controle Auto-Sintonizado Para Sistemas Mul- 

—- (Self-Tuning Control Techniques for Multivariable 

ystems). 

N94-14084/5/GAR 414,921 PC A06/MF A02 
N94-14086/0/GAR 

Design and Evaluation of Single and Dual Flow Thrust 

Vector Nozzies with Post Exit Vanes. 

N94-14086/0/GAR 413,537 PC A03/MF A01 
N94-14088/6/GAR 


EVES: An Overview. 
N94-14088/6/GAR 


N94-14090/2/GAR 
Volume 14: The First SeaWifS intercalibration Round-Robin 


Experiment, SIRREX-1, July 1992. 
N94-14090/2/GAR 415,060 PC A04/MF A01 


N94-14091/0/GAR 


Heisei 4 Nendo Chikyuu Kansoku Senta Seika Houkok 
Usho (Earth Observation Center Annual Report on Re- 


search and it, Fiscal Year 1992). 
N94-14091/0/GAR 414,918 PC A11/MF A03 
N94-14092/8/GAR 


JERS-1 Deta Kousei to Naibu Kenshou Kekka (Calibration 
and in-House Validation Results of JERS-1 Data). 
N94-14092/8/GAR 709 
(Order as N94-14091/0/GAR, PC Aime 403) 
N94-14093/6/GAR 
Chikyuu Kansoku Jikken Deta Kaiseki (Earth Observation 
Experiment Data Analysis). 
N94-14093/6/GAR 415,710 
(Order as N94-14091/0/GAR, PC A11/MF A03) 
N94-14094/4/GAR 
ADEOS Purojekuto Ni Tsuite (ADEOS Project). 
N94-14094/4/GAR 415,711 
(Order as N94-14091/0/GAR, PC A11/MF A03) 
N94-14097/7/GAR 
~~ nee of Spirulina Biomass for CELSS Diet Po- 


Noa 14087/7/GAR 414,653 PC A03/MF A01 
N94-14098/5/GAR 
Ajia Taiheiyou Kokusai Uchuunen Kaigi (Asia-Pacific ISY 


Conference, Volume 1). 
N94-14098/5/GAR 415,540 PC A12/MF A03 


413,698 PC A03/MF A01 
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N94-14099/3/GAR 


Shouraigata Roketto No Kenkyuu: Furaibakku Basuta No 
Gainen Kentou (Conceptual Study on Future Space Trans- 
portation Systems. Part A: Conceptual Study of Flyback 


Booster). 
N94-14099/3/GAR 415,588 PC A03/MF A01 
N94-14100/9/GAR ’ 
Heisei 3 Nendo Hope Gainen Sekkei (Concept Study of the 
Space Transportation System HOPE in FY 1991). 
N94-14100/9/GAR 415,589 PC A06/MF A02 
N94-14101/7/GAR 
Enhanced NDE Systems. 
N94-14101/7/GAR 
N94-14102/5/GAR 
Computer Program for Thermal and Transport Properties of 
Parahydrogen from 20 to 10,000 K. 
N94-14102/5/GAR 413,554 PC A03/MF A01 


N94-14103/3/GAR 
Destruction of Problematic Airborne Contaminants by Hy- 
cage Reduction Using a Catalytically Active, Regenerable 


it (CARS). 
N94-14103/3/GAR 414,128 PC A04/MF A01 
N94-14104/1/GAR 


Trajectory Optimization for the National Aerospace Plane. 
N94-14104/1/GAR 415,668 PC AQ3/MF A01 


N94-14105/8/GAR 
Development of Software for Composite Materials Analysis, 


Phase 1, Part 1. 
N94-14105/8/GAR 414,474 PC A03 
N94-14106/6/GAR 


—_ Validation of a Pulsed Smoke Flow Visualization 


ystem. 
N94-14106/6/GAR 413,104 PC A03/MF A01 
N94-14107/4/GAR 


Laboratory Simulation of Spacecraft Charging in the Plasma 


Wake Region. 
N94-14107/4/GAR 415,685 PC A03/MF A01 
N94-14112/4/GAR 


Minutes of the Sixth CEOS Plenary Meeting. 
N94-14112/4/GAR 415,712 PC A03/MF A01 


N94-14118/1/GAR 


CCL Working Group on Climate Data and Its Rapporteurs. 
N94-14118/1/GAR 413,275 PC A0S/MF A01 


N94-14120/7/GAR 


BALLIST: A Computer Program to Empirically Predict the 
Bumper Thickness Required to Prevent Perforation of the 


Station by Orbital 
"415,590 PC A03/MF AO1 


414,404 PC A03/MF A01 


N94-14120/7/GAR 
N94-14123/1/GAR 
taineriess Processing of Undercooled Melts. 
N94-14123/1/GAR 414,554 PC A03/MF A01 
N94-14127/2/GAR 
Integration of Remotely Sensed Data and Cadastral Owner- 


ship Boundaries for Land Inventory Purposes. 
N94-14127/2/GAR 414,909 PC A03/MF A01 


N94-14128/0/GAR 
Surface-Located YopN Protein Is —— in Calcium Signal 
Transduction in Yersinia Pseudotuberculo: 
N94-14128/0/GAR 414,640 "PC A02/MF A01 


N94-14129/8/GAR 


Analysis of the V Antigen LcrGVH-Yopbd Operon of Yer- 
sinia pseudotuberculosis: Evidence for a Regulatory Role of 


LerH and LerV. 
N94-14129/8/GAR 414,651 PC A02/MF A01 
N94-14131/4/GAR 
Multisensor Remote Sensing Data and GIS Techniques for 
Monitoring Preservation Areas: A Case Study. 
N94-14131/4/GAR 414,889 PC A03/MF A01 


N94-14132/2/GAR 
Fluxes of Heat and Water Vapour in a Convective Mixed 


Layer during EFEDA. 

N94-14132/2/GAR PC AO5/MF A01 
N94-14133/0/GAR 

Liquid Metal Drop Ejection 

N94-14133/0/GAR 
N94-14134/8/GAR 


and Application of Electromechanical Actuators for 


Space Missions. 
N94-14134/8/GAR PC A04/MF A01 
N94-14135/5/GAR 
Aigorithmus Zur Nebelfernerkundung Aus Satellitendaten 
und Zusatzinformationen (Algorithm for the Remote Sens- 
ing of Fog Using Satellite-Data and Additional Information). 
N94-14135/5/GAR 413,276 PC AO5/MF A01 
N94-14136/3/GAR 
Performance Prediction Model for a Fault-Tolerant Comput- 


er during Recovery and Restoration. 
N94-14136/3/GA\ 413,652 PC A09/MF A02 


N94-14137/1/GAR 


European Space for Exclusively Peaceful re. 

N94-14137/1/GAR 415,542 A03/MF A01 
N94-14138/9/GAR 

Convertisseur Flyback a Sorties Multiples Avec Protection 

de Courant Ultra Rapide (Multi-Output Flyback Converter 

with Ultrafast Current Protection). 

N94-14138/9/GAR 413,907 PC A03/MF A01 
N94-14139/7/GAR 

Design Methodology for Portable Software on Parallel Com- 

puters. 


413,261 


414,555 PC A01/MF A01 


415,541 


N94-14139/7/GAR 
N94-14141/3/GAR 


DCIEM: The First Fifty Years, 1939-1989. 
N94-14141/3/GAR 


N94-14146/2/GAR 
X ray Observations of Late-Type Stars Using the ROSAT 


All-Sky 
413,202 PC A01/MF A01 


413,699 PC A04/MF A01 


414,716 PC A06 


Survey. 
N94-14146/2/GAR 
N94-14147/0/GAR 


Ctivities in Canadian Industries 


Machinery Dynamics A ies. 
N94-14147/0/GAR 414,420 PC A03/MF A01 
N94-14148/8/GAR 

Payload/GSE/Data System Interface: Users Guide for the 


VPF (Revised). 
N94-14148/8/GAR 415,620 PC A05/MF A01 
N94-14149/6/GAR 


Eichverfahren fuer Strahlungsbilanzradiometer und Sein 
Einfluss Auf die Interpretation der Messwerte (Calibration 
Procedure for Radiation Budget Radiometers and Its influ- 
ence on Interpretation of Measured Values). 

N94-14149/6/GAR 415,713 PC A07/MF A02 


N94-14150/4/GAR 
— Equation for Generalizations of Chariier Polyno- 


Nod- 1°14150/4/GAR 414,592 PC A03/MF A01 


N94-14153/8/GAR 


Methodology of pera Testing. 
N94-14153/8/GA\ 415,140 PC A15/MF A03 
N94-14154/6/GAR 


Hypersonic Overview. 
N94-14154/6/GAR 415,141 
(Order as N94-14153/8/GAR, PC A15/MF A03) 
N94-14155/3/GAR 


Hypersonic Flow 
N94-14155/3/GAR 415,142 
(Order as N94-14153/8/GAR, PC A15/MF A03) 
N94-14156/1/GAR 
Hypersonic Propulsion Characterization. 
N94-14156/1/GAR 413,545 
(Order as N94-14153/8/GAR, PC A15/MF A03) 
N94-14157/9/GAR 
ag of Flow Fields in Hypersonic Ground Test 


acilities. 
N94-14157/9/GAR 415,1 
(Order as N94-14153/8/GAR, PC A15/MF A03) 
N94-14158/7/GAR 
Aerodynamic and Aerothermal Facilities 1: Hypersonic Wind 
Tunnels. 
N94-14158/7/GAR 413,195 
(Order as N94-14153/8/GAR, PC A15/MF A03) 
N94-14159/5/GAR 


Aerodynamic and Aerothermail Facilities 2. Part 1: Short-Du- 

ration, Hi nthaipy Facilities. 

N94-14159/5/GAR 413,196 
(Order as N94-14153/8/GAR, PC A15/MF A03) 


N94-14160/3/GAR 
Aer mic and Aerothermal Facilities 2: Continuous Flow 
High Enthalpy Facilities. 
N94-14160/3/GAR 413,137 
(Order as N94-14153/8/GAR, PC A15/MF A03) 
N94-14161/1/GAR 
Aeropropulsion Facilities. 
N94-14161/1/GAR 413,546 
(Order as N94-14153/8/GAR, PC A1s/ME A03) 
N94-14162/9/GAR 


Computational Techniques and Capabilities. 
N94-14162/9/GAR 415,144 


(Order as N94-14153/8/GAR, PC A15/MF A03) 
N94-14163/7/GAR 
Test and Evaluation Methods. 
N94-14163/7/GAR 
(Order as N94-14153/8/GAR, PC A1S/ME 503) 
N94-14164/5/GAR 
Materials/Structures Testing. 
N94-14164/5/GAR 415,714 
(Order as N94-14153/8/GAR, PC A15/MF A03) 
N94-14165/2/GAR 
Aeropr Test and Evaluation Methods. 
N94-14165/2/GAR 415,669 
(Order as N94-14153/8/GAR, PC A15/MF A03) 
N94-14166/0/GAR 
Hypersonic Flow Field Measurements: Intrusive. 
N94-14166/0/GAR 415,145 
(Order as N94-14153/8/GAR, PC A15/MF A03) 
N94-14167/8/GAR 


Hypersonic Flow-Field Measurements: ee 
N94-14167/8/GAR 
(Order as N94-14153/8/GAR, PC A1s/ME 503) 


N94-14168/6/GAR 


Hypersonic Flight Test. Part 1: Propulsion Flight Tes' 
N94-14168/6/GAR 083 
(Order as N94-14153/8/GAR, PC A15/MF A03) 


N94-14169/4/GAR 
Hypersonic Flight Testing. Part 2: Aerothermal Flight Test- 
ing. 


N94-14202/3/GAR 


N94-14169/4/GAR 3,084 
(Order as N94-14153/8/GAR, PC Ats/Me ‘A03) 
N94-14170/2/GAR 
Extrapolation of Ground Test Data to Flight. 
N94-14170/2/GAR 413,085 
(Order as N94-14153/8/GAR, PC A15/MF A03) 
N94-14171/0/GAR 
Boundary-Layer Transition. 
N94-14171/0/GAR 415,670 
(Order as N94-14153/8/GAR, PC Ats/Me A03) 
N94-14172/8/GAR 
Shock/Boundary-Layer/Shock Interactions. 
N94-14172/8/GAR 415,147 
(Order as N94-14153/8/GAR, PC A15/MF A03) 
N94-14173/6/GAR 
E netic Wave Test. 
N94-14173/6/GAR 413,802 
(Order as N94-14153/8/GAR, PC A15/MF A03) 
N94-14174/4/GAR 
Propulsion integration. 
N94-14174/4/GAR 415,671 
(Order as N94-14153/8/GAR, PC A15/MF A03) 
N94-14186/8/GAR 


Wi Cabin Water Spray ater Tes! 
N94-14186/8/GAR 413,086 PC A03/MF A01 


pre es og, 

Volistaendige R der Ein- und Zweidimen- 
sionaien i Gleichungen ( (Full Riemann Solution of the 
One- and Two-Dimensional Euler Equations). 
Nos.14188/4/GAR 415,148 PC A07/MF A02 


N94-14189/2/GAR 


Wasserdampf, Gesamtwasser und Niederschlagsrate Aus 
Daten Passiver Mikrowellenradiometer ueber Dem Ozean 
(Water-Vapour, Total Water and Rainrate from Passive 
Microwave Satellite Data over Ocean). 

N94-14189/2/GAR 413,309 PC A07/MF A02 


N94-14190/0/GAR 


Guide to the Software nee be gh tin 
N94-14190/0/GAR 


N94-14191/8/GAR 
Guide to the Software Detailed Design and Production 


N94-14191/8/GAR 413,701 PC A05S/MF A02 
N94-14192/6/GAR 


ition Optique a Travers la Turbulence A 
tude Modale de |’Ani a Ey 
FOpique Adaptatve (Optical tion through Atmos- 
pheric Turbulence. ae Ut Aetengamaitin tnd 


tion to ). 
415,252 PC A10/MF A03 


PC A05/MF AO1 


Applica’ 
N94-14192/6/GAI 
N94-14193/4/GAR 


eee Physiques et Structurales d’Une Resistance 
Thermique en Zircone Yttriee Obtenue Par Pulverisation 


Cathodique (Physical and Structural Properties of a Sput- 
tered Zirconia-Yttria Layer Used as a Thermal Resistance). 
N94-14193/4/GAR 415,348 PC A10/MF A03 


N94-14194/2/GAR 


Modelisation et Simulation des Phenomenes de Transport 
et Combustion dans Une Couche de Melange Supersoni- 
que (Modeling and Simulation of Transport and Combustion 
Sronemena in a Supersonic Mixing Layer). 
N94-14194/2/GAR 413,514 PC A12/MF A03 


N94-14195/9/GAR 


Ri d’Essai de Vibration de |'Articulation a Rotule Entre 
le Cible Canadien (Mcc) et le Materiel de 
Aeroporte (Canadian Tai Assembly (Cta) to Airborne 
Equipment (Ase) weer Ay yoh y 
A04/MF A01 


Support 
N94-14195/9/GAR 
N94-14196/7/GAR 

Bibliotheque du Type Systeme Expert pour Audition (Expert 

System Class Library for Audition). 

N94-14196/7/GAR 413,776 PC A03/MF A01 
N94-14197/5/GAR 

ASPT Software Source Code: Host Development System 


Package. 
N94-14197/5/GAR 413,702 PC A06 
N94-14198/3/GAR 


Activities of institute for Microstructural Sciences. 
N94-14198/3/GAR 413,837 PC A05/MF A01 


N94-14199/1/GAR 
Institut de Sciences des Microstructures: Rapport Annuel 
1991/1992 (Activities of Institute for Microstructural Sci- 
ences). 
N94-14199/1/GAR 413,838 PC A05S/MF A02 
N94-14200/7/GAR 


Discrete Event Simulation Using Object-Oriented Program- 
ming: Application to Manufacturing. 
N94-14200/7/GAR 414,377 PC A03/MF A01 


N94-14201/5/GAR 


BIRIS Server: integration of a eee Range 
Sensor into a Harmony-Based Realtime Architectur: 
N94-14201/5/GAR 415,253 PC A03/ MF A01 


N94-14202/3/GAR 
Evaluation of ZIM and Entity-Relational Models in Managing 
Decision Si 


Databases for ystems 
N94-14202/3/GAR 413,703 PC A03/MF A01 
OR-41 
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N94-14203/1/GAR 
Quartz Crystal Microbalance of Lithium insertion and 
Removal into Evaporated Fane tn) (M = Mo, Fe, and 
Vv). 
N94-14203/1/GAR 413,469 PC A03 
N94-14204/9/GAR 
Bridging the Gap between the Rayleigh and Thomson 
Limits for Various Convex Bodies. 
N94-14204/9/GAR 415,254 PC A03 


N94-14206/4/GAR 


Anomalous Transport Due to Small Scale Electromagnetic 
and Scale Electrostatic Modes in Tokamaks. 
N94-14206/4/GAR 415,317 PC A03/MF A01 


N94-14207/2/GAR 


Ground Attack Profile Selector Program, _— 
N94-14207/2/GAR 


N94-14208/0/GAR 


ene ete Oe Sete Soewens Jee ty 
app eee cae 
rene 14200007 


413,105 A03/MF A01 
diciaanen 
Ajia Taiheiyou Kokusai Uchuunen Kaigi (Asia-Pacific ISY 


Conference, Volume 2). 
N94-14209/8/GAR 415,715 PC A17/MF A04 
N94-14210/6/GAR 


Results from ERS-1 and JERS-1 SAR Calibration Experi- 
ments and Data " 
N94-14210/6/GAR 415,716 
(Order as N94-14209/8/GAR, PC A17/MF A04) 
N94-14211/4/GAR 
Geologic Application of JERS-1 SAR Data. 
N94-14211/4/GAR 
(Order as N94-14209/8/GAR, PC are on) 
N94-14212/2/GAR 
Artificial Oil Pollution Detection and Wave Observation in 
the Sea Adjacent to Japan by ERS-1 SAR. 
Noe. 14212/2/GAR 414,282 
(Order as N94-14209/8/GAR, PC A17/MF A04) 
N94-14213/0/GAR 
Exact Processing Algorithm for Wide Beam Spaceborne 
SAR Data. 
N94-14213/0/GAR 415,717 
(Order as N94-14209/8/GAR, PC A17/MF A04) 
N94-14214/8/GAR 
High Performance Multi-Mode Radar Altimeter for Future 
+ 
N94-14214/8/GAR 415,718 
(Order as N94-14209/8/GAR, PC A17/MF A04) 
N94-14215/5/GAR 
Sensor Operation of Advanced Earth Observing Satellite 
(ADEOS). 
N94-14215/5/GAR 
(Order as N94-14209/8/GAR, PC At7/MF Koa) 
N94-14216/3/GAR 
Methods for Calibration/Validation of AVNIR. 
N94-14216/3/GAR 415,719 
(Order as N94-14209/8/GAR, PC A17/MF A04) 
N94-14217/1/GAR 
IMG: Interferometric Monitor for Greenhouse Gases. 
N94-14217/1/GAR 414,129 
(Order as N94-14209/8/GAR, PC A17/MF A04) 


ye rca 


3.0. 
414,769 PC AOS 


Method and Data Reduction Algorithm for 
Laser ith Absorption Measurements Using RIS. 
N94-1421 HOGA 413,310 
(Order as N94-14209/8/GAR, PC A17/MF A04) 


N94-14219/7/GAR 
Image and Analysis of Airborne POLDER Data. 
N94-14219/7/GAR 413,311 
(Order as N94-14209/8/GAR, PC A17/MF A04) 
N94-14220/5/GAR 


Overview of the ILAS Operational Data Processing 
N94-14220/5/GAR 


System. 
415,720 
(Order as N94-14209/8/GAR, PC A17/MF A04) 


N94-14221/3/GAR 


TRMM 
N94-14 


Overview and Status in the United States. 
1/3/GAR 413,277 
(Order as N94-14209/8/GAR, PC A17/MF A04) 
N94-14222/1/GAR 


Trmm Project in Japan: Overview and Status. 
N94-14222/1/GAR 


(Order as N94-14209/8/GAR, PC AI7/ME Koa) 
N94-14223/9/GAR 


Clouds and the Earth's Radiant Mission (AWM) 
the Tropical Rainfall Measuring Mission 
N94-14223/9/GAR 413,279 
(Order as N94-14209/8/GAR, PC A17/MF A04) 
N94-14224/7/GAR 


TRMM Precipitation Radar Algorithm. 
N94-14224/7/GAR 413,280 
(Order as N94-14209/8/GAR, PC A17/MF A04) 
N94-14225/4/GAR — 
Estimate of Errors of TRMM —S Observation 


by Radar- 
N94-14225/4/GAR 413,281 
(Order as N94-14209/8/GAR, PC A17/ME A04) 
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N94-14226/2/GAR 


ne avd Airborne Rain Radar Development for 
Validation and TRMM-Follow-on Study. 
N94-14226/2/GAR 
(Order as N94-14209/8/GAR, PC arzae on) 
N94-14227/0/GAR 


Space Measurements for Determining the Earth’s Energy 

and Water he 

N94-14227/0/GAR 413,312 
(Order as N94-14209/8/GAR, PC A17/MF A04) 


N94-14228/8/GAR 


Future TRMM Follow-on Mission. 
N94-14228/8/GAR 413,283 
(Order as N94-14209/8/GAR, PC A17/TAF A04) 


N94-14229/6/GAR 
Remote Sensing of Low Level Cloud Optical Characteris- 
tics. 
N94-14229/6/GAR 413,313 
(Order as N94-14209/8/GAR, PC A17/MF A04) 
N94-14230/4/GAR 
Effects of Aerosols on Optical Thickness 
and Particle Size of . Part 1: Retrieval eer 
N94-14230/4/GAR 
(Order as N94-14209/8/GAR, PC At7/Me “noe 


N94-14231/2/GAR 
Climate Products from NOAA Operational a. 
N94-14231/2/GAR 
(Order as N94-14209/8/GAR, PC At7/Me oa) 
N94-14232/0/GAR 
Seasonal Change of the Land-Surface Temperature over 
Asian Continent Derived from GAC Data on NOAA-11 
AVHRR. 
N94-14232/0/GAR 
(Order as N94-14209/8/GAR, PC At7/MF Soa 
N94-14233/8/GAR 
Earth Radiation Budget, Cloud, and Aerosol Parameters 
Derived from AVHRR and TOVS Measurements. 
N94-14233/8/GAR 413,314 
(Order as N94-14209/8/GAR, PC A17/MF A04) 
N94-14234/6/GAR 
Development and Implementation of an Interactive Retriev- 
al/Analysis/Forecast Algorithm. 
N94-14234/6/GAR 413,315 
(Order as N94-14209/8/GAR, PC A17/MF A04) 
N94-14235/3/GAR 
Remarkable Achievement of China Satellite Application. 
N94-14235/3/GAR 415,721 
(Order as N94-14209/8/GAR, PC A17/MF A04) 
N94-14236/1/GAR 
Satellite Technology for Environmental Monitoring in Devel- 
vem —, 
N94-14236/1/GAR 414,890 
(Order as N94-14209/8/GAR, PC A17/MF A04) 
N94-14237/9/GAR 
Spererah Ste mamas te Cae Ga 
NO4-14237/9/GAR 414,910 
(Order as N94-14209/8/GAR, PC A17/MF A04) 
N94-14238/7/GAR 
Application of Satellite Remote pee Technology in Dis- 
aster Mitigation: A Case Study of Bangladesh. - 
414,891 


N94-14238/7/GAR 
(Order as N94-14209/8/GAR, PC A17/MF A04) 


N94-14239/5/GAR 
ee eee oe aenanaten eenD 
Noa14290/5/ 413,158 
(Order as N94-14209/8/GAR, PC A17/MF A04) 
N94-14240/3/GAR 
5 See Gast Ske Nene Cage os OS 
Techniques. 
N94-14240/3/GAR 414,915 
(Order as N94-14209/8/GAR, PC A17/MF A04) 
N94-14241/1/GAR 
ep Seer Es Greene & Be 
o4-14261/1/GAR 4,892 
(Order as N94-14209/8/GAR, PC at7/Me A04) 
N94-14242/9/GAR 
Land Evaluation for 
Thailand Using 
mation. 
N94-14242/9/GAR 413,159 
(Order as N94-14209/8/GAR, PC A17/MF A04) 
N94-14243/7/GAR 


Effects of T) 
N94-14243. 


Productivity in North-East 
T TM Data and Geographic infor 


on TOMS Data. 

/GAR 
(Order as N94-14209/8/GAR, PC at7/ue Koa) 
N94-14244/5/GAR 

Satellite Remote Sensing for Disaster Mitigation. 

N94-14244/5/GAR 

(Order as N94-14209/8/GAR, PC atv/Me ‘hoa 

N94-14245/2/GAR 

bay for the World Environment and Disaster Observa- 


tion System. 
N94-14245/2/GAR 4,894 
(Order as N94-14209/8/GAR, PC atv/ue ‘A04) 


N94-14246/0/GAR 
Study of the of the Accident and 


Activity in the Republic Belarus Using Aero- 


oa 
N94-14246/0/GAR 
(Order as N94-14209/8/GAR, PC ANT/Me ‘oa 


N94-14247/8/GAR 
Tentative Plan on China and Asian-Pacific Satellite System 
for Disaster Reduction. 
N94-14247/8/GAR 4,895 
(Order as N94-14209/8/GAR, PC At7/Me A04) 


N94-14248/6/GAR 
Earth Observation from Low-inclination Orbit as a Neces- 
sary Complement to Polar Missions. 
N94-14248/6/GAR 
(Order as N94-14209/8/GAR, PC At7/MF on 
N94-14249/4/GAR 
Development of a Remote oan S Geographic information 
System for Land Cover and Assessment of Risk 
Due to Natural and Man Made Hazards Covering the Area 
of the Inner delta of the Yellow River. 
N94-14249/4/GAR 414,896 
(Order as N94-14209/8/GAR, PC A17/MF A04) 


N94-14250/2/GAR 
Role of the Dynamics for the Deviation of the Total Ozone 
from the Li Term Mean at the Edge of the Polar Vortex. 
N94-14250/2/GAR 414,131 
(Order as N94-14209/8/GAR, PC A17/MF A04) 


N94-14251/0/GAR 
European Arctic Ozone el An investigation of 
Northern Hemisphere Ozone Depletion 
N94-14251/0/GAR 414,132 
(Order as N94-14209/8/GAR, PC A17/MF A04) 


N94-14252/8/GAR 
Based Activities: SAM 2 and SAGE 2. 
N94-14252/8/GAR 413,316 
(Order as N94-14209/8/GAR, PC A17/MF A04) 


N94-14253/6/GAR 
New Evidences Supported the Wei Hypothesis About the 
Formation of the Antarctic Ozone Hole. 
N94-14253/6/GAR 414,133 
(Order as N94-14209/8/GAR, PC A17/MF A04) 
N94-14254/4/GAR 
Multi-Source National Forest inventory of Finland. 
N94-14254/4/GAR 
(Order as N94-14209/8/GAR, PC At7/MF ‘oa 
N94-14255/1/GAR 
Global Assessment of Human Activities. 
N94-14255/1/GAR 414,897 
(Order as N94-14209/8/GAR, PC A17/MF A04) 
N94-14256/9/GAR 
Swedish ISY Contribution. 
N94-14256/9/GAR 
(Order as N94-14209/8/GAR, PC At7/Me rd 
N94-14257/7/GAR 
Vv ition Mapping of Indo-China Peninsula Using MOS-1 
MESSR and NOAA AVHAR. 


N94-14257/7/GAR 4,898 
(Order as N94-14209/8/GAR, PC AI7/ME A04) 


N94-14258/5/GAR 
ees ee Se vee Sagne te Con 
the Indo-Chinese Region. 
N94-14258/5/GAR 415,672 
(Order as N94-14209/8/GAR, PC A17/MF A04) 
N94-14259/3/GAR 


Estimation of Vegetation Damage Due to Ash Fall in Mt. 

Pinatubo Area Using MOS-1 Data. 

N94-14259/3/GAR 414,899 
(Order as N94-14209/8/GAR, PC A17/MF A04) 


N94-14260/1/GAR 


Afforestation Monitoring Using Remote 
N94-14260/1/GAR 414, 
(Order as N94-14209/8/GAR, PC A17/MF A04) 


N94-14261/9/GAR 


Outline of ISY Sea Surface Temperature Data Sets. 
N94-14261/9/GAR 415,061 
(Order as N94-14209/8/GAR, PC A17/MF A04) 


get a 
ition of SST Data Sets pants MOS-1 Satellite Data: 
alidation and 
Not. 14262/7/GAR 415,062 
(Order as N94-14209/8/GAR, PC A17/MF A04) 
N94-14263/5/GAR 
emmy Validation of ATSR Sea Surface Tempera- 


va 14263/5/GAR 415,063 
(Order as N94-14209/8/GAR, PC A17/MF A04) 


N94-14264/3/GAR 

Accuracy Validation Test of Estimated Sea Surface Tem- 
ature by Satellite Data. 

94-14264/3/GAR 415,064 
(Order as N94-14209/8/GAR, PC A17/MF A04) 

N94-14265/0/GAR 
Sea Surface Effect on the Sea Surface Temperature Esti- 

mation by Satellite Data. 

N94-14265/0/GAR 415,065 
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(Order as N94-14209/8/GAR, PC A17/MF A04) 
N94-14266/8/GAR 
Sea Truth Data of the Kuroshio Meander and Cold Eddy 


Movement. 
N94-14266/8/GAR 415,038 
(Order as N94-14209/8/GAR, PC A17/MF A04) 
N94-14267/6/GAR 
Tracking of oon of a Warm-Core Ring Structure. 
N94-14267/6/GA 415,039 
(Order as N94-14209/8/GAR, PC A17/MF A04) 
N94-14268/4/GAR 
Outline of ISY Kuroshio Observation Experiment. 
N94-14268/4/GAR 415,040 
(Order as N94-14209/8/GAR, PC A17/MF A04) 
N94-14269/2/GAR 
Method for Estimation of Partial Cloud Cover within a Pixel 
and Its Effect. 
N94-142€9/2/GAR 413,317 
(Order as N94-14209/8/GAR, PC A17/MF A04) 
N94-14270/0/GAR 
Warm Streamers Extended from Warm Core Rings 
(WCR’'S) and Their Role on Fish Migration and Fishing 
Ground Formation. 
N94-14270/0/GAR 415,041 
(Order as N94-14209/8/GAR, PC A17/MF A04) 
N94-14271/8/GAR 
Atmospheric Correction for Sea Surface Temperature by 
—_ of Microwave Dual-Channel Technique to VT! 
ata. 
N94-14271/8/GAR 
(Order as N94-14209/8/GAR, PC At7/ME ror 
N94-14272/6/GAR 
-— Thoughts on the Space Programs in the Asia Pacific 


Now 14272/6/GAR 414,911 
(Order as N94-14209/8/GAR, PC A17/MF A04) 
N94-14273/4/GAR 
China's Devotion to Space Science and ee. 
N94-14273/4/GAR 415,543 
(Order as N94-14209/8/GAR, PC A17/MF A04) 
N94-14274/2/GAR 
Space Transportation Systems and Space Activities in the 
21ST Century. 
N94-14274/2/GAR 
(Order as N94-14209/8/GAR, PC At7/Me Koa) 
N94-14275/9/GAR 
Space Transportation Systems within ESA Programmes: 
Current Status and Perspectives. 
N94-14275/9/GAR 415,545 
(Order as N94-14209/8/GAR, PC A17/MF A04) 


N94-14276/7/GAR 
My Experiences in Manned Space Flight. 
N94-14276/7/GAR 


415,546 
(Order as N94-14209/8/GAR, PC A17/MF A04) 
N94-14277/5/GAR 


Research and Development of Space Transportation Sys- 
tems in ISAS. 
N94-14277/5/GAR 415,622 
(Order as N94-14209/8/GAR, PC A17/MF A04) 
N94-14278/3/GAR 


, ~ eam of Winged Re-Entry Vehicle to Space Activi- 


Nos-14278/3/GAR 415,591 
(Order as N94-14209/8/GAR, PC A17/MF A04) 
N94-14279/1/GAR 
Mission Scenario of HOPE. 
N94-14279/1/GAR 415,547 
(Order as N94-14209/8/GAR, PC A17/MF A04) 
N94-14280/9/GAR 
Status of the HOPE Concept Study. 
N94-14280/9/GAR 415,686 
(Order as N94-14209/8/GAR, PC A17/MF A04) 
N94-14281/7/GAR 
ine Program at NAL: System Concept and Related 


Technology Issues. 
N94-14281/7/GAR 415,592 
(Order as N94-14209/8/GAR, PC A17/MF A04) 


N94-14282/5/GAR 
Developments of Satellite Communications of China. 

N94-14282/5/GAR 413,576 
(Order as N94-14209/8/GAR, PC A17/MF A04) 

N94-14283/3/GAR 
Current Situation, Trends, International Cooperation of 
Communication Technological Development in the 

Republic of Korea. 
N94-14283/3/GAR 413,577 
(Order as N94-14209/8/GAR, PC A17/MF A04) 


N94-14284/1/GAR 


Joint its Using ETS-5. 
N94-14284/1/GAR 413,578 
(Order as N94-14209/8/GAR, PC A17/MF A04) 


N94-14285/8/GAR 


Space Communications Technology Research in CRL. 
N94-14285/8/GAR 413,579 
(Order as N94-14209/8/GAR, PC A17/MF A04) 


N94-14286/6/GAR 
NTT’s Activities in Satellite Communications Technology 
Development. 


N94-14286/6/GAR 
(Order as N94-14209/8/GAR, PC AIT/ME hoa) 
N94-14287/4/GAR 


Future Outlook on International Satellite Communications in 
Asia Pacific R 
N94-14287/4/ ‘AR 

(Order as N94-14209/8/GAR, PC At7/MF oa) 


N94-14288/2/GAR 
Technological Development for Broadcasting Satellites in 
NHK Laboratories. 

N94-14288/2/GAR 
(Order as N94-14209/8/GAR, PC At7/Me Oo 

N94-14298/1/GAR 

eS Se See See The Effects on the 
Airless Bodies. 


Optical Properties of 
N94-14298/1/GAR 413,173, PC A03/MF A01 
N94-14299/9/GAR 


Impact Melting and Vaporization in Planetary Ri 
N94-14299/9/GAR sar 174 
(Order as N94-14298/1/GAR, PC A03/MF A01) 


N94-14300/5/GAR 


N94-14300/5/GAR 413, 
(Order as N94-14298/1/GAR, PC A03/MF A01) 
N94-14301/3/GAR 
Laboratory Simulations of Lunar Darkening Processes. 
N94-14301/3/GAR 413,176 
(Order as N94-14298/1/GAR, PC A03/MF A01) 
N94-14302/1/GAR 
sae of Impact-Generated Vapors in the Lunar Rego- 
NO4- 14302/1/GAR 413,177 
(Order as N94-14298/1/GAR, PC A03/MF A01) 
N94-14303/9/GAR 
State of Fe in the Lunar Regolith oy he Its Relationship to 
the Spectral Reflectance Properties of the Moon. 
N94-14303/9/GAR 413,178 
(Order as N94-14298/1/GAR, PC A03/MF A01) 
N94-14305/4/GAR 


AXAF FITS Standard for Ray Trace Interchange. 
N94-14305/4/GAR 413,203 PC A03/MF A01 


N94-14306/2/GAR 
Determination of eg Motions Using Laser Ranging to 


Lageos-2 and 
N94-14306/2/GAR 414,821 PC A01/MF A01 
N94-14308/8/GAR 


Droplet-Turbulence Interactions in Sprays Exposed to Su- 
vironmental Conditions. 


percritical E 

N94-14308/8/GAR 413,555 PC A03/MF A01 
N94-14309/6/GAR 

identification and Interpretation of Patterns in Rocket 


Engine Data 

N94-14309/6/GAR 415,593 PC A03/MF A01 
N94-14310/4/GAR 

Integrated Knowledge System for the Space Shuttle Haz- 

ardous Gas Detection System. 

N94-14310/4/GAR 415,594 PC A03/MF A01 


N94-14321/1/GAR 
Eighth Annual NASA/Contractors Conference and 1991 
National S on Quality and Productivity: Extending 


the Boundaries of Total Quality ———s 
N94-14321/1/GAR 413, PC A13/MF A03 


N94-14322/9/GAR 


Numerical Simulation of a Powered-Lift Landing, Tr 
Flow Features Using Overset Grids, and Simulation of 


Lift Devices on a a ing. 
NO4- 14322/9/GAR 413, A03/MF A01 


N94-14323/7/GAR 
oe Avionics Technology Definition Studies. Subtask 
3-1A: Electrical Actuation (ELA) Systems. 
N94-14323/7/GAR 415,595 PC A09/MF A03 
N94-14324/5/GAR 
: Commercial Use of Space. 
413,828 PC A09/MF A03 


Superconductivity 

N94-14324/5/GAR 
N94-14325/2/GAR 

NASA Space Engineering Research Center for VLSI Sys- 


tems 5 
N94-14325/2/GAR PC AO0S/MF A01 


N94-14326/0/GAR 


413,891 


NOe 14326/0/GAR © rrr ‘49 PC A02/ME A01 
N94-14352/6/GAR 
ECS: Ei Year in Orbit 
N94-14352/6/GAR 
N94-14353/4/GAR 


ERS-1 System. 
N94-14353/4/GAR 


N94-14356/7/GAR 
Multigrid Solution of Internal Flows Using Unstructured So- 


lution Adaptive 

N94-14356/7/GAR 413,530 PC A03/MF A01 
N94-14357/5/GAR 

ROSAT Observations of the Binary Be-Star/Radio Pulsar 


PSR1259-63. 
N94-14357/5/GAR 413,204 PC A01/MF A01 


413,582 PC A03/MF A01 


415,548 PC A0S/MF A01 


N94-14384/9/GAR 


N94-14358/3/GAR 
anenaey and Spectroscopy in the Open Cluster alpha 
N94-14358/3/GAR 413,182 PC A03/MF A01 


N94-14359/1/GAR 


Capaciflector-Based Robotic System. 
N94-14359/1/GAR 415,549 PC A03/MF A01 


N94-14360/9/GAR 


Flatdan Beamformer Enhancements and Testi 
N94-14360/9/GAR 413, 


N94-14361/7/GAR 


Stochastic Bounds for a Polling 
N94-14361/7/GAR 


N94-14368/2/GAR 
—— Interface Slicing into Software Engineering Proc- 
NO4-14368/2/GAR 413,704 PC A02/MF A01 
N94-14369/0/GAR 


PC A03 


System. 
414,606 PC A03/MF A01 


Telecommunications wr ey 
N94-14369/0/GAR 415,623 A16/MF A03 
N94-14370/8/GAR 


Radio Metric Errors Due to Mismatch and Offset between a 
Se ee ee oe an EE 


bration Instrument. 
N94-14370/8/GAR 415,62. 
(Order as N94-14369/0/GAR, PC A16/MF 03) 
N94-14371/6/GAR 


ne Treatment of Global 
Parameters in Precise Orbit Determination 
N94-14371/6/GAR 415,896 
(Order as N94-14369/0/GAR, PC A16/MF A03) 


N94-14372/4/GAR 


Use of Global Positioning System Measurements to Deter- 
mine Geocentric Coordinates and Variations in Earth Orien- 


tation 
N94-14372/4/GAR 4,789 
(Order as N94-14369/0/GAR, PC ater A03) 
N94-14373/2/GAR 
Failure Modes of Reduced-Order Orbit Determination Filters 
and Their Remedies. 
N94-14373/2/GAR 673 
(Order as N94-14369/0/GAR, PC ater 505) 
N94-14374/0/GAR 
Cammatic: An Approach to Improve DSS 13 Antenna Gravi- 
ty-Loading Performance. 
N94-14374/0/GAR 
(Order as N94-14369/0/GAR, PC Ate/Me 503) 
N94-14375/7/GAR 
Cryogenic Seven-Element HEMT Front End for yes . 
N94-14375/7/GAR 
(Order as N94-14369/0/GAR, PC Ate/Me 503) 
N94-14376/5/GAR 
Insertion Loss and Noise-Temperature Contribution of High- 
Temperature Bandpass Filters Centered 
at 2.3 and 8.45 Gliz. 
N94-14376/5/GAR 413,635 
(Order as N94-14369/0/GAR, PC ater A03) 
N94-14377/3/GAR 
Dm Performance of the Probe-Orbiter-Earth Communi- 
ition Link. 


Nod. 14377/3/GAR 
(Order as N94-14369/0/GAR, PC A1e/Me 03) 


N94-14378/1/GAR 
ee bres Cannibalistic Traits of Reed-Solomon Cote. 
ae: /GAR 


Order as N94-14369/0/GAR, PC ate/Me Kos) 


eas 
Estimating the Size of Huffman Code Preambies. 
N94-14379/9/GAR 413,621 
(Order as N94-14369/0/GAR, PC A16/MF A03) 
N94-14380/7/GAR 


Enhanced Decoding for the Galileo S-Band Mission. 
N94-14380/7/GAR 


413,62. 
(Order as N94-14369/0/GAR, PC Ate/Me ry 


N94-14381/5/GAR 
Stability Measurements of the Radio Science System at the 
34-M High-E} Antennas. 
N94-14381/5/GAR 
(Order as N94-14369/0/GAR, PC ater 503) 
N94-14382/3/GAR 


Performance Results of a Digital Test Signal Generator. 
N94-14382/3/GAR 419,819 
(Order as N94-14369/0/GAR, PC A16/MF A03) 


N94-14383/1/GAR 
Formal Functional Test Designs with a Test Representation 


Lai 
N94-14383/1/GAR 3,653 
(Order as N94-14369/0/GAR, PC Ate/Me ‘A03) 


N94-14384/9/GAR 
PC4CAST: A Tool for DSN Load Forecasting and Capacity 


N94-1 /9/GAR 
(Order as N94-14369/0/GAR, PC A1e/Me N03) 
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N94-14385/6/GAR 
Asynchronous Transfer Mode 
Ground Networks. 
N94-14385/6/GAR 415,630 

(Order as N94-14369/0/GAR, PC A16/MF A03) 

N94-14386/4/GAR 
Overview of the Galileo Optical Experiment (GOPEX). 
N94-14386/4/GAR 415,631 

(Order as N94-14369/0/GAR, PC A16/MF A03) 

N94-14387/2/GAR 

Calibration of the Receiver Channel for the GOPEX Precur- 


sor Experiments. 
NO4.12987/2/GAR 415,632 
(Order as N94-14369/0/GAR, PC A16/MF A03) 
N94-14388/0/GAR 
Data Analysis for GOPEX Image Frames. 
N94-14388/0/GAR 415,633 
(Order as N94-14369/0/GAR, PC A16/MF A03) 
N94-14389/8/GAR 
Telescope for GOPEX. 
N94-14389/8/ 
(Order as N94-14369/0/GAR, PC ater Nos) 
N94-14390/6/GAR 
Galileo Optical Experiment (GOPEX) Optical Train: Design 
and Validation at the Table Mountain Facility. 
N94-14390/6/GAR 415,635 
(Order as N94-14369/0/GAR, PC A16/MF A03) 
N94-14391/4/GAR 
GOPEX Laser Transmission and Monitoring Systems. 
N94-14391/4/GAR 415,636 
(Order as N94-14369/0/GAR, PC A16/MF A03) 
N94-14392/2/GAR 
GOPEX at the Starfire Optical Range. 
N94-14392/2/GAR 415,637 
(Order as N94-14369/0/GAR, PC A16/MF A03) 


N94-14393/0/GAR 
Preliminary Design and impiementation of the Baseline Dig- 
ital Baseband Architecture for Advanced Deep Space Tran- 
sponders. 
N94-14393/0/GAR 415,638 
(Order as N94-14369/0/GAR, PC A16/MF A03) 
N94-14394/8/GAR 


Link Performance over 


Hardware Design for the Autonomous Visibility Monitoring 
(AVM) Observatory. 
N94-14394/8/ 
(Order as N94-14369/0/GAR, PC ater 5) 
N94-14395/5/GAR 
Layout and Cabling Considerations for a Large Communica- 
tions Antenna Array. 
N94-14395/5/ 415,640 
(Order as N94-14369/0/GAR, PC A16/MF A03) 
N94-14396/3/GAR 
Initial Study of Using the 34-M Antenna for Lunar Mission 


N94-14396/3/GAR 415,641 
(Order as N94-14369/0/GAR, PC A16/MF A03) 


N94-14397/1/GAR 


HRMS Sky Survey ene Feed System Design for OSS 

24 Beam W: 

N94-14397/1/ 415,642 
(Order as N94-14369/0/GAR, PC A16/MF AQ3) 


N94-14398/9/GAR 


Flight Performance of the Galileo Orbiter USO. 
N94-14398/9/GAR 415,643 
(Order as N94-14369/0/GAR, PC A16/MF A03) 


N94-14404/5/GAR 
a Space ~~ = Research Program: The 
the Quasar Continuum. 


413,205 PC A04/MF A01 


E 
NO4-14408/5/GAR 
N94-14405/2/GAR 
ROSAT Observations of Clusters with Wide-Angle Tailed 
lio Sources. 


Radio ‘ 
N94-14405/2/GAR 413,206 PC A03/MF A01 
N94-14406/0/GAR 


Soft X ray Transient Cen X-4 in 
N94-1 /0/GAR 


N94-14407/8/GAR 
Least-Squares Finite Element Solutions for Three-Dimen- 


sional Backward-Facing Step Flow 
N94-14407/8/GAR 415, 150 PC A03/MF A01 


N94-14408/6/GAR 
Probabilistic Micromechanics for High-Temperature Com- 


posites. 
N94-14408/6/GAR 414,475 PC A0Q3/MF A01 
N94-14409/4/GAR 


Room Temperature ap eye of gnece: -x) Super- 
conductors in V. Environments. 
N94-14409/4/ 415,349 PC A03/MF A01 


N94-14410/2/GAR 


Quiescence. 
413,207 PC AQ1/MF A01 


NASA and Calibration, 1993. 

N94-14410/2/ 413,908 PC A99/MF A06 

N94-14411/0/GAR 
Large Space Structures and Systems in the = Station 
Era: A Bibli with Indexes (Supplement 05) 
N94-14411/0/ 


415, ry PC A16 
a> ~ ate mall 


an tdaue teagionene a7 
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N94-14412/8/GAR 414,717 PC A06 
N94-14428/4/GAR 
Ueberwachte Klassifikation von Fernerk 


(Supervised tion of Remotely Sensed 
N94-14428/4/GAR 


413,763 PC Aton 

N94-14429/2/GAR 

Multi-Dimensional High Order E om ome 

Finite Difference Methods in Generalized 

N94-14429/2/GAR 415,151 PC Ao2/ MF A01 
N94-14430/0/GAR 

Experimental instrumentation System for the Phased od 

Mirror Extendible Large Aperture (PAMELA) Test Pr 

N94-14430/0/GAR 415,255 PC A03/ F AOt 


N94-14431/8/GAR 
JPRS Report: Science and Technology. Central Eurasia: 


Engineering and E 
N94-14431/8/GAR 415,152 PC A03/MF A01 
N94-14443/3/GAR 
Turbulente Diffusion in Einer Homogenen Scherstroemung 
MIT Stabiler Dicht ' (Turbulent Diffusion in Homo- 
Shear Flow with Density Stratification). 
-14443/3/GAR 415,153 PC A08/MF A02 
N94-14444/1/GAR 


Development of an HP-Version Finite Element Method for 
tional imal Control. 
413,748 PC A03/MF A01 


Mr A03 


Computa’ 

N94-14444/1/GAR 
N94-14445/8/GAR 

Computer Program for Analysis of High Speed, Single Row, 

Angular Contact, Spherical Roller Bearing, Sashbean. 

Volume 1: User's Guide. 

N94-14445/8/GAR 414,424 PC A04/MF A01 
N94-14446/6/GAR 

Comeuter Somgpere tes Aaseate 66 10h Soend, Single Row, 

— Contact, Spherical Ri _Sashbean. 

2: Mathematical Formuiahon. and 

N94-14446/6/GAR 414,425 PC ‘A03/MF A01 
N94-14447/4/GAR 

Two Color Holographic Interferometry for Microgravity Ap- 


plication. 
N94-14447/4/GAR 415,350 PC A03/MF A01 
N94-14448/2/GAR 


Three-Dimensional vw om Diesel Engine intake Flow, 
Combustion and Emissions- 
N94-14448/2/GAR 413,538 PC A04/MF A01 


N94-14449/0/GAR 
' leuning voor Materiaaiplanners (Decision 
Support Material t 
N94-14449/0/GAR 414,756 PC A07/MF A02 
N94-14462/3/GAR 
Onderwijsmodule voor Het Hoger Agrarisch Onderwijs. Deei 
2: ee ee eee An Educa- 
tional Approach to Water Quality (Educational 


i ). 

N94-14462/3/GAR 413,160 PC A03/MF A01 
N94-14463/1/GAR 

Problem of Traveling in Outer Space: The Rocket Motor. 

N94-14463/1/GAR 415,596 PC A10/MF A03 
yp ore 

Line Upgrade am Modules Using AdaPT. 

Noe. 14472 pone 413,705 A03/MF A01 
N94-14473/0/GAR 

Impact of Shorter W 
N94-14473/0/GAR 


N94-14479/7/GAR 


on Optical Quality for Laws. 
115.256 PC A03/MF A01 


Convection, Magnetic Fields and p- 
N94-14479/7/GAR 413,208 PC A01/MF A01 
N94-14480/5/GAR 


immiscible Phase Incorporation during Directional Solidifica- 


tion of Hypermonotectics. 
NOs 14480/5/GAR 414,476 PC A04/MF A0O1 
N94-14481/3/GAR 


Active Control of Fan-Generated Plane Wave Noise. 
N94-14481/3/GAR 413,106 PC A03/MF A01 


N94-14482/1/GAR 
Visualization Techniques to Aid in the Analysis of Multi- 
Spectral Astrophysical Data Sets. 
N94-14482/1/GAR 413,209 PC A06/MF A02 
N94-14484/7/GAR 
Earth Science and 
N94-14484/7/GAR 
N94-14485/4/GAR 
NASA/DOD Aerospace Knowledge Diffusion Research 
Project. Paper 34: Users and Uses of DOD Technical Re- 


A Report from the Field. 
415,723 PC A03/MF A01 


tion. 
414,919 PC A02/MF A01 


ports: 
N94-14485/4/GAR 
N94-14486/2/GAR 


NASA/DOD +4 ~~" Knowledge Di 
Project. Paper 36: ~ Boy Ay-yyt—--- 
pomp A ok. Aa Industry-Affiliated Aerospace Engi- 


NO4-14486/2/GAR 415,724 PC A02/MF A01 
N94-14487/0/GAR 


NASA/DOD Aerospace Knowledge Diffusion Research 
Project. Paper 39: The Role of Computer Networks in Aero- 
space Engineering. 


N94-14487/0/GAR 415,725 PC A03/MF A01 


N94-14488/8/GAR 


NASA/DOD Aerospace Knowledge Diffusion Research 
Project. Paper 37: The mn of Political Control on Tech- 
nical Communications: A Comparative Study of Russian 


and ond US Aerospace E and Scientists 
N94-14488/8/GAR ert 726 PC A03/MF A01 


N94-14489/6/GAR 


NASA/DOD Aerospace Knowledge Diffusion Research 
Project. Paper 38: Computer Mediated Communication 
(CMC) and the Communication of Technical information in 


Aerospace. 
N94-14489/6/GAR 415,727 PC A03/MF A01 


N94-14492/0/GAR 
Measurements of the Spatial Structure and Directivity of 
100 keV Photon Sources in Solar Flares Using PVO and 


ISEE-3 Spacecraft. 
N94-14492/0/GAR 413,210 PC A01/MF A01 
N94-14493/8/GAR 


Analysis of the IUE Spectra of the Strongly Interacting 


Binary beta Lyrae. 
N94-14493/8/GAR 413,211 PC A04/MF A01 


N94-14494/6/GAR 
Responses to Low-Gravity: Pilot Studies on Subor- 


Cellular 
bital Rockets and aft. 
N94-14494/6/GAR 414,718 PC A03/MF A01 


N94-14495/3/GAR 
Obstacle Detection by Recognizing Binary Expansion Pat- 


terns. 
N94-14495/3/GAR 413,764 PC A03/MF A01 


N94-14497/9/GAR 
Qualification Test of the Ross Double Planetary M 
N94-14497/9/GAR 413,548 PC ‘s03/ME A01 
N94-14498/7/GAR 
of the NOAA/NESDIS Workshop on Develop- 
ment of a Global Satellite/in aitu Environmental Database. 
N94-14498/7/GAR 413,287 PC A03/MF A01 
yy ye 


neers, and Technicians in Nonmanufacturing 
ee ‘ Detailed Statistical Tables. 
N94-14499/5/GAR 413,046 PC A05/MF A01 


N94-14500/0/GAR 
Integration of Space and In-situ Observations to Study At- 


mosphere, Ocean and Land Processes. 
N94-14500/0/GAR 413,318 PC A03/MF A01 
N94-14501/8/GAR 


Feasibility Study of a Synthesis Procedure for Array Feeds 
to a Radiation Performance of Large Distorted Re- 


flector Antennas. 

N94-14501/8/GAR 413,636 PC A03/MF A01 
N94-14538/0/GAR 

Guidance Law it for Aeroassisted Transfer Ve- 

hicles Using Matched Asymptotic Expansions 

N94-14538/0/GAR 415,674 PC A0S/MF A02 


N94-14539/8/GAR 


Infiltration Studies. 
N94-14539/8/GAR 


N94-14540/6/GAR 


Advanced Ballistic Range Technology. 
N94-14540/6/GAR 414,788 PC A03/MF A01 


N94-14541/4/GAR 


Experimental Study of a Turbulent Boundary Layer in the 
Trailing Edge Region of a Curculation-Control Airfoil. 
N94-14541/4/GAR 413,069 PC A02/MF A01 


N94-14542/2/GAR 


Transform Coding for Space Application: 
N94-14542/2/GAR 413,623 PC A03/MF A01 


N94-14543/0/GAR 
Processing and Testing of High Toughness Silicon Nitride 
Ceramics. 
N94-14543/0/GAR 414,444 PC A03/MF A01 


N94-14544/8/GAR 
Nationaal Remote Sensing Programma (NRSP-2 1991 - 
2000): Bers Jaarplan 1992 (National Remote Sensing Pro- 
(NRSP-2 1991 - 2000): The 1992 Annual Plan of the 
Remote Sensing Board). 
N94-14544/8/GAR 414,912 PC A03/MF A01 
N94-14545/5/GAR 


Verdelingspraken voor een Locatieparameter (Distributional 
inferences for a Location Parameter). 
N94-14545/5/GAR 414,614 PC A03/MF A01 


N94-14546/3/GAR 
Seen a nm Neue — Serie a Mono- 
2M Er 6, Heft 4: ta: Modena Oo Waermefiuesse 
M Erdboden MIT Beruecksichtigung von Vegetation (Me- 


Data, New Series a Mi aphs. Volume 6, 
No. 4: tion of Heat Fluxes at Earth Ground with 
Consideration 
N94- 14546/3/GAR 


of Vegetation). 
413,288 PC A13/MF A03 
N94-14548/9/GAR 


Small Scale Adaptive Optics Experiment Systems Engineer- 
N94-14548/9/GAR 415,257 PC A03/MF A01 
N94-14549/7/GAR 


Scattering Caiculations and Confining Interactions. 
N94-14549/7/GAR 415,506 PC A04/MF A01 


414,477 PC A03/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


N94-14550/5/GAR 
Relativistic Proton-Nucleus Scattering and One-Boson-Ex- 


change Models. 
N94-14550/5/GAR 415,507 
(Order as N94-14549/7/GAR, PC A04/MF A01) 
N94-14551/3/GAR 
oe Antideuteron-Nucleus Absorptive Cross Sec- 


Now. 14551/3/GAR 415,508 
(Order as N94-14549/7/GAR, PC A04/MF A01) 
N94-14552/1/GAR 
tsospin Flip as a Relativistic Effect: NN Interactions. 
N94-14552/1/GAR 415,509 
(Order as N94-14549/7/GAR, PC A04/MF A01) 
N94-14573/7/GAR 
JPRS Report: Science and Technology. Central Eurasia: 


Materials Science. 
N94-14573/7/GAR 414,478 PC A03/MF A01 
N94-14574/5/GAR 


JPRS ey Science and Technology. Central Eurasia: 


Materials Science. 
N94- 1aS74/S/GAR 414,479 PC A03/MF A01 
N94-14575/2/GAR 


JPRS Report: Science and Technology. Central Eurasia: 


Materials Science. 
N94-14575/2/GAR 414,480 PC A03/MF A01 
N94-14576/0/GAR 


Tetravalent Chromium (Cr(4+ )) as Laser-Active lon for 
Tunable Solid-State Lasers. 
N94-14576/0/GAR 415,258 PC A02/MF A01 


N94-14577/8/GAR 
Comparative Study of X ray and Microwave Emissions 


Solar Flares. 
N94-14577/8/GAR 413,212 PC A01/MF A01 
N94-14598/4/GAR 


Proceedings of the Fluid Dynamics Symposium in Honour 
of Professor R. Narasimha on His 60TH Birthday. 
N94-14598/4/GAR 415,154 PC Ai0/ME A03 


N94-14599/2/GAR 
Vertex- = SS Finite-Volume Algorithm for the Navier- 
Stokes Equai 
N94- 14500/2/GAR 415,155 
(Order as N94-14598/4/GAR, PC A10/MF A03) 
N94-14600/8/GAR 
Sovsepment of Full-Potential Codes in the Decade 1983- 


1993. 
N94- 14600/8/GAR 415,156 
(Order as N94-14598/4/GAR, PC A10/MF A03) 
N94-14601/6/GAR ; 
Structure of Laminar Flow in a Three-Dimensional Driven 
Cavi 


avity. 
N94-14601/6/GAR 415,157 
(Order as N94-14598/4/GAR, PC A10/MF A03) 
N94-14602/4/GAR 


Vortex Method for Viscous Unsteady Flows. 

N94-14602/4/GAR 415,1 
(Order as N94-14598/4/GAR, PC A10/MF ao) 

N94-14603/2/GAR 

Implicit Finite Volume Nodal Point Scheme for the Solution 

of Two-Dimensional Compressible Navier-Stokes Equations. 

N94-14603/2/GAR 415,159 
(Order as N94-14598/4/GAR, PC A10/MF A03) 


N94-14604/0/GAR 


Wall interference Studies: Revisited. 
N94-14604/0/GAR 415,160 
(Order as N94-14598/4/GAR, PC A10/MF A03) 
N94-14605/7/GAR 
Stability of Spatially Developing Boundary Layers. 
N94-14605/7/GA 415,161 


(Order as N94-14598/4/GAR, PC A10/MF A03) 


N94-14606/5/GAR 
Navier-Stokes Simulation of Transonic Vortex Flow over a 
delta Wing. 
N94-14606/5/GAR 415,1 
(Order as N94-14598/4/GAR, PC A10/MF a3) 
N94-14607/3/GAR 
Finite Volume Method for Computation of Viscous Flow in 
Complex Configurations. 
N94-14607/3/GAR 415,163 
(Order as N94-14598/4/GAR, PC A10/MF A03) 
N94-14608/1/GAR 
Grid Generation Package for High Aspect Ratio me 
N94-14608/1/GAR 
(Order as N94-14598/4/GAR, PC Ato/Me 503) 
N94-14609/9/GAR 
Phenomenon of Vortex Breakdown. 
N94-14609/9/GAR 415,165 
(Order as N94-14598/4/GAR, PC A10/MF A03) 


N94-14610/7/GAR 
mae of Nonequilibrium Flows Using PNS Equa- 
NOs14610/7/GAR 415,166 
(Order as N94-14598/4/GAR, PC A10/MF A03) 

N94-14611/5/GAR 


of Pc-Based Aeronautical Software 


Development 
(AEROWARE). 


N94-14611/5/GAR 413,107 
(Order as N94-14598/4/GAR, PC A10/MF A03) 


N94-14612/3/GAR 
Hypersonic Viscous Flow Computations. 
N94- 14612/3/GAR 415,167 


(Order as N94-14598/4/GAR, PC A10/MF A03) 
N94-14613/1/GAR 


Development of a General Purpose Multigrid Accelerated 
Navier-Stokes Solver. 
N94-14613/1/GAR 415,168 
(Order as N94-14598/4/GAR, PC A10/MF A03) 
N94-14614/9/GAR 


Development of Parallel Processing at NAL: A Retrospect. 
N94-14614/9/GAR 415,169 
(Order as N94-14598/4/GAR, PC A10/MF A03) 


N94-14615/6/GAR 
SRISTI: The NAL Method for the Design and Analysis of 
Natural Laminar Flow (NLF) Airfoils. 
N94-14615/6/GAR 413,108 
(Order as N94-14598/4/GAR, PC A10/MF A03) 
N94-14616/4/GAR 


VSAERO Analysis of a Piper Cub Aircraft. 
N94-14616/4/GAR 
(Order as N94-14598/4/GAR, PC A1o/ME 403) 


N94-14617/2/GAR 
Panel Codes for Aerodynamic Analysis at NAL. 
N94-14617/2/GAR 415,170 
(Order as N94-14598/4/GAR, PC A10/MF A03) 
N94-14618/0/GAR 
Pee eee of the Fifth NASA/NSF/DOD Workshop on 


Aerospace tional Control. 
N94-14618/0/GAR 415,728 PC A24/MF A04 
N94-14619/8/GAR 


Geometric Stiffening in Multibody Dynamics ewer 
N94-14619/8/GAR 


(Order as N94-14618/0/GAR, PC A2a/MF Koa) 
N94-14620/6/GAR 
Stress Stiffening and Approximate Equations in Flexible 


Multibody 
N94-14620/6/GAR > 415,381 
(Order as N94-14618/0/GAR, PC A24/MF A04) 
N94-14621/4/GAR 
— Experiences with Krylov Vectors and Lanczos Vec- 


Nod. 14621/4/GAR 5,382 
(Order as N94-14618/0/GAR, PC A2a/Me A04) 


N94-14622/2/GAR 


Component Modes Projection and Assembly Mode! Reduc- 
- | peammeemeed for Articulated, Multi-Flexible Body Struc- 


Now 14622/2/GAR 415,729 
(Order as N94-14618/0/GAR, PC A2a/Me A04) 
N94-14623/0/GAR 
Applications of Computer Algebra to Distributed Parameter 
Systems. 
N94-14623/0/GAR 415,383 
(Order as N94-14618/0/GAR, PC A24/MF A04) 
N94-14624/8/GAR 
Inverse Dynamics: Simultaneous Trajectory Tracking and 
Vibration Reduction with Distributed Actuators. 
N94-14624/8/GAR 414,413 
(Order as N94-14618/0/GAR, PC A24/MF A04) 
N94-14625/5/GAR 
Modelling Robotic Systems with DADS. 
N94-14625/5/GAR 413,706 
(Order as N94-14618/0/GAR, PC A24/MF A04) 
N94-14626/3/GAR 
a mama Controls Workstation: Algorithms and Hard- 


N94. 14626/3/GAR 415,597 
(Order as N94-14618/0/GAR, PC A24/MF A04) 
N94-14627/1/GAR 
Caesy: A Software Tool for Computer-Aided E: 
N94-14627/1/GAR 414, 374 
(Order as N94-14618/0/GAR, PC A24/MF A04) 
N94-14628/9/GAR 
ASTEC and MODEL: Controls Software Development at 
Goddard Space Flight Center. 
N94-14628/9/GAR 413,707 
(Order as N94-14618/0/GAR, PC A24/MF A04) 
N94-14629/7/GAR 
Animation of Multi-Flexible Body Systems and Its Use in 
Control System Design. 
N94-14629/7/GAR 413,749 
(Order as N94-14618/0/GAR, PC A24/MF A04) 
N94-14630/5/GAR 
Use of Linked Lists in the Simulation of Controller-Structure 
interaction. 
N94-14630/5/GAR 415,598 
(Order as N94-14618/0/GAR, PC A24/MF A04) 
N94-14631/3/GAR 
Spatial Operator Algebra for Flexible Multibody Dynamics. 
N94-14631/3/GAR 415,599 
(Order as N94-14618/0/GAR, PC A24/MF A04) 
N94-14632/1/GAR 


Nonrecursive Formulations of Multibody Dynamics and 
Concurrent Multiprocessing. 


N94-14651/1/GAR 


N94-14632/1/GAR 5,384 
(Order as N94-14618/0/GAR, PC A2a/Me ‘A04) 
N94-14633/9/GAR 
Non-Recursive Augmented Lagrangian Algorithms for 
Forward and Inverse Dynamics of Constrained Flexible Mur 


tibodies. 
N94-14633/9/GAR 415,385 
(Order as N94-14618/0/GAR, PC A24/MF A04) 
N94-14634/7/GAR 
Neural-Network Approach to Robotic Control. 
N94-14634/7/GAR 413,777 
(Order as N94-14618/0/GAR, PC A24/MF A04) 
N94-14635/4/GAR 
Computational S' 
strained Flexible Mi 
N94-14635/4/GAR 
(Order as N94-14618/0/GAR, PC A2a/Mr Koa) 


N94-14636/2/GAR 
rte Oe n) Algorithms for Open- and Closed-Chain 
Ful Multbody Systems Based on a New Mass Mat Fa 
Noa 1S0S0/S/GAR 415,387 
(Order as N94-14618/0/GAR, PC A24/MF A04) 
N94-14637/0/GAR 
Parallel Methods for Dynamic Simulation of Multiple Manip- 


ulator Systems. 
N94-14637/0/GAR 415,388 


(Order as N94-14618/0/GAR, PC A24/MF A04) 
N94-14638/8/GAR 
Real-Time ics Simulation of the Cassini Spacecraft 
Using DARTS. Part 1: Functional Capabilities and the Spa- 
tial Algebra Algorithm. 
N94-14638/8/GAR 
(Order as N94-14618/0/GAR, PC A2a/Me on 
N94-14639/6/GAR — 


Real-Time 
Using DARTS. Part 


in the Dynamic Simulation of Con- 


Simulation of the Cassini Spacecraft 
fart 2: Parallel/Vectorized Real-Time imple- 
mentation. 


N94-14639/6/GAR 415,731 
(Order as N94-14618/0/GAR, PC A24/MF A04) 
N94-14640/4/GAR 
Space Station Common Berthing Mechanism, a Multi-Body 
Simulation Application. 
N94-14640/4/GAR 
(Order as N94-14618/0/GAR, PC A2a/Mir vor 
N94-14641/2/GAR 
Simulation of Linear Mechanical Systems. 
N94-14641/2/GAR 415,389 
(Order as N94-14618/0/GAR, PC A24/MF A04) 
N94-14642/0/GAR 
Optimization-Based Controller Design for Rotorcraft. 
N94-14642/0/GAR 413,110 
(Order as N94-14618/0/GAR, PC A24/MF A04) 
N94-14643/8/GAR 
L(1): Optimal Decentralized Performance. 
N94-14643/8/GAR 413,750 
(Order as N94-14618/0/GAR, PC A24/MF A04) 
N94-14644/6/GAR 
Rational interpolation Method to Compute Frequency Re- 


sponse. 
N94-14644/6/GAR 
(Order as N94-14618/0/GAR, PC a2a/Me ‘Noa 
N94-14645/3/GAR 
IBCLSCL ExpenmentFecity 
LSCL E Facility 
N94-14645/3/GAR 
(Order as N94-14618/0/GAR, PC A2a/Mir N04) 
N94-14646/1/GAR 
= System Design for Flexible Structures Using Data 


N94- No! 14646/1/GAR 415,732 
(Order as N94-14618/0/GAR, PC A24/MF A04) 
N94-14647/9/GAR 
Computational Issues in Optimal Tuning and Placement of 
Passive Dampers. 
N94-14647/9/GAR 415,733 
(Order as N94-14618/0/GAR, PC A24/MF A04) 
N94-14648/7/GAR 
Computational Control Workstation: Users’ Perspectives. 
N94-14648/7/GAR 413,654 
(Order as N94-14618/0/GAR, PC A24/MF A04) 
N94-14649/5/GAR 
Control Structural Interaction Testbed: A Model for Multiple 
Flexible Body Verification. 
N94-14649/5/GAR 415,734 
(Order as N94-14618/0/GAR, PC A24/MF A04) 
N94-14650/3/GAR 
PACE: A Test Bed for the Dynamics and Control of Flexible 


M ystems. 
N94-14650/3/GAR 415,390 


(Order as N94-14618/0/GAR, PC A24/MF A04) 
N94-14651/1/GAR 


Design and Control of a Macro-Micro Robot for Precise 

Force tions. 

N94-14651/1/GAR 414,414 
(Order as N94-14618/0/GAR, PC A24/MF A04) 
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N94-14652/9/GAR 


for the of the Multibody Modeling, 

Verihcation, and Control Laboratory. 
N94-14652/9/GAR 415,602 
(Order as N94-14618/0/GAR, PC A24/MF A04) 


N94-14654/5/GAR 


of the Seventeenth Propagation Experi- 
martes Moetng NABER.) an he Avance Advanced Communi- 
cations T Satellite (ACTS) Propagation Studies 


N94-14654/5/GAR 413,583 PC A15/MF A03 
N94-14655/2/GAR 


ing Remarks: Current and Future Activities. 
-1 /2/GAR 413,584 
(Order as N94-14654/5/GAR, PC A1s/ME A03) 


yy me 


in Propagation Research in the =. 
Noe. 14656/0/GAR 413,585 
(Order as N94-14654/5/GAR, PC A15/MF A03) 


re 


for Propagation Data. 
Noe. 14087 /8/GAR 413,586 
(Order as N94-14654/5/GAR, PC A15/MF A03) 


N94-14658/6/GAR 
Statistical Results from the Vi 
Using the Olympus 1 2a 30 
N94-14658/6/GAR 413,587 
(Order as N94-14654/5/GAR, PC A15/MF A03) 
N94-14659/4/GAR 
Pp ded pny BS yy ee dE, 
30 GHz Using the Results from the Virginia Tech Olympus 
Receivers. 
N94-14659/4/GAR 413,588 
(Order as N94-14654/5/GAR, PC A15/MF A03) 
N94-14660/2/GAR 


ition Ex- 
Satellite 


Radiometric Observations of Atmospheric Attenuation at 
20.6 and 31.65 GHz: The Wave Propagation Laboratory 


N94-14660/2/GAR 413,648 
(Order as N94-14654/5/GAR, PC A15/MF A03) 
NS4-14661/0/GAR 


Duration ae? 60ane elena 
11-GHz Satellite Path. 
N94-14661/0/GAR 
(Order as N94-14654/5/GAR, PC A1s/ME 03) 


N94-14662/8/GAR 


lone Rainfall Diversity for ACTS. 
14662/8/GAR 
(Order as N94-14654/5/GAR, PC Ats/MF Koa) 


N94-14663/6/GAR 


Rain Rate Duration Statistics Derived from the Mid-Atlantic 
Coast Rain Network. 

N94-14663/6/ 413,290 
(Order as N94-14654/5/GAR, PC A15/MF A03) 


N94-14664/4/GAR 
Rain-Rate Data Base Development and Rain-Rate Climate 


Analysis. 
N94-14664/4/GAR 413,291 
(Order as N94-14654/5/GAR, PC A15/MF A03) 


N94-14665/1/GAR 


Database for Propagation Models. 
N94-14665/1/GAR 413,590 
(Order as N94-14654/5/GAR, PC A15/MF A03) 


N94-14666/9/GAR 
Contribution Towards a Draft Revision of 


(Order as N94-14654/5/GAR, PC ats ‘A03) 
N94-14667/7/GAR 
Propagation Issues for Emerging Mobile and Portable Com- 
munications: oa Perspective. 
N94-14667/7/ 413,592 
(Order as N94-14654/5/GAR, PC A15/MF A03) 
N94-14668/5/GAR 
Propagation Considerations in the American Mobile Satel- 


NO414668/5/G4R 


413,593 

(Order as N94-14654/5/GAR, PC A15/MF A03) 
N94-14669/3/GAR 

the ah ge Se py 

Experimental Data Channel 


Characterisation 
S-Bands: Narrowband 


N94-14669/3/GAR 


413,594 
(Order as N94-14654/5/GAR, PC A15/MF AQ3) 
N94-14670/1/GAR 
Results of Multiband (L, S, Ku Band) 
ments and Model for High Elevation 
Satellite Channel. 
N94-14670/1/GAR 
(Order as N94-14654/5/GAR, PC A1s/Me S03) 
N94-14671/9/GAR 
Effects of the Equatorial lonosphere on L-Band Earth- 
Space Transmissions. 
N94-14671/9/GAR 
(Order as N94-14654/5/GAR, PC A1s/ME x03) 
N94-14672/7/GAR 
Tree Attenuation at 20 GHz: Foliage Effects. 
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ion Measure- 
Land Mobile 


N94-14672/7/GAR 413,597 
(Order as N94-14654/5/GAR, PC A15/MF A03) 
N94-14673/5/GAR 
Advanced Communications Technology Satellite (ACTS) 
Program: ACTS Project Update. 
NOS 14673/S/GAR 413,598 
(Order as N94-14654/5/GAR, PC A15/MF A03) 
N94-14674/3/GAR 
ACTS tion Terminal Delivery and Support. 
N94-14674/3/GAR 415,644 
(Order as N94-14654/5/GAR, PC A15/MF A03) 
N94-14675/0/GAR 
Data Collection with the ACTS Propagation Terminal. 
N94-14675/0/GAR 413,599 
(Order as N94-14654/5/GAR, PC A15/MF A03) 
N94-14676/8/GAR 
Ae a Data Collected with the ACTS Propagation 
Noe 94.14676/8/GAR 413,600 
(Order as N94-14654/5/GAR, PC A15/MF A03) 
N94-14677/6/GAR 


ACTS Data Center. 
N94-14677/6/GAR 413,601 
(Order as N94-14654/5/GAR, PC A15/MF A03) 
N94-14678/4/GAR 
ACTS Propagation Experiment Discussion: Ka-Band Propa- 
gation Measurements Using the ACTS Propagation Termi- 
nal and the CSU-CHILL and Space Communications Tech- 
nology Center Florida Propagation Program. 
N94-14678/4/GAR 413,602 
(Order as N94-14654/5/GAR, PC A15/MF A03) 
N94-14682/6/GAR 
Investigation of the pray A of Optical Diagnostic Meas- 
urements at the Exit of the 
N94-14682/6/GAR 515,609 PC A03/MF A01 
N94-14683/4/GAR 


Surface Characterization of LDEF Materials. 
N94-14683/4/GAR 414,572 PC A11/MF A03 


N94-14684/2/GAR 
Vacuum Ultraviolet Instrumentation for Solar irradiance and 


Thermospheric ~ , ‘ 
N94-14684/2/GA\ 413,213 PC A03/MF A01 
N94-14685/9/GAR 


Was 49: Mirror for a Hidden 
N94-14685/9/GAR 


N94-14688/3/GAR 
y Observations of Unidentified High Energy 


Ray ’ 
-14688/3/GAR 413,215 PC A03/MF A01 
N94-14697/4/GAR 
Simulateur Moleculaire: Un Outil de Base pour le Develop- 
pement des Procedes MOS Submicroniques (Molecular 
Simulator: A Basic Tool for Submicron MOS Processes De- 
velopment). 
N94-14697/4/GAR 413,892 PC A07/MF A02 
N94-14698/2/GAR 


Filiere Ti 
sion a Isolation | 


Seyfert 1 Galaxy. 
413,214 PC A03/MF A01 


de Puissance Intelligente Haute Ten- 
Basee sur la Soudure Directe 
' tsolated Smart 


Bonding). 
NO4- 14696 /2/GAR 413,865 PC A09/MF A02 
N94-14701/4/GAR 


Optical Fibre ne Aca interferometers for Calorimetric 


Heat Transfer 
N94-14701/4/GAR 413,139 PC A03/MF A01 
N94-14703/0/GAR 


se Sheets ont Neste ie Sete 


sideration on ess). 
Not 14700/0/GAR a4 615 PC A09/MF A03 
N94-14704/8/GAR 


Herstellung und ne Integriert Optischer Wellen- 
leiterkomponenten in Silizium (Manufacturing and Examina- 
tion of Integrated Optical Waveguide Components in Sili- 


con). 
N94-14704/8/GAR 
N94-14705/ 5/GAR 


Jahn-Teller-Effekt: Berechnung des Feinstruk- 
turspektrums, der Isotopieverschiebung und des Zeeman- 
Verhaitens AM Tiefen Zentrum Ni2+ in CdS (Dynamic 
Jahn-Teller Effect: Calculation of Fine Structure Spectrum, 
Isotope Shift and Zeeman Behavior at Deep Center Ni2 + 


in CdS). 

N94-14705/5/GAR 415,351 PC A08/MF A02 
N94-14706/3/GAR 

Intra-Blade Quantitative Transonic Flow Measurements at 


the Dra Piston Facility Using PIV. 
Not 1a700/S/GAR 415,171 PC A0Q3/MF A01 
N94-14707/1/GAR 


413,839 PC A07/MF A02 


N94-14709/7/GAR 


ae of the Present-Day Climate with the ECHAM 
Model: |i of Model Physics and Resolution. 
N94-14709/7/GAR 413,293 PC A08/MF A02 


N94-14710/5/GAR 


faste of Hypersonic, Reacting Flow around Reentry 
Bodies: Comparisons of Numerical and Experimental Re- 


sults. 
N94-14710/5/GAR 415,675 PC A03/MF A01 
N94-14711/3/GAR 


Conception et Optimisation des Composants DMOS Later- 
aux Haute Tension en Tec! Resurf (Design and Op- 
timization of High Voltage Lateral DMOS Devices Using 


RESUAF T 
N94-14711/3/GAR 413,893 PC A08/MF A02 
N94-14712/1/GAR 


Contribution a la Resolution de Problemes d’Optimisation 
dans les Graphes Par des A\ Paralleles (Solution 
of a Class of Graph Problems by Parallel Algorithms). 

N94-14712/1/GAR 413,708 A07/MF A02 


N94-14713/9/GAR 


Methodologie de la Conception Thermique des Circuits 
Electroniques Hybrides et Problemes Connexes (Thermal 
Design of Hybrid Circuits: Tools and Methodology). 

N94-14713/9/GAR 413,820 PC A08/MF A02 


N94-14714/7/GAR 


Verification de Logiciels Critiques Par le Test Statistique 
(Verification of Critical Software by Statistical Testing). 
N94-14714/7/GAR 413,709 PC A0S/MF A02 


N94-14715/4/GAR 


Analysis of New Composite Architectures. 
N94-14715/4/GAR 414,481 


N94-14716/2/GAR 


Methodes d’Execution et Machines Virtuelles Paralieles 
pour |'impiantation Distribuee du Langage de Programma- 
tion Parallele LCS (Execution Methods, and Parallel Virtual 
Machines for Distributed Implementation of the LCS Parallel 


Programming La 
N94-14716/2/GA' 413,655 PC A08/MF A02 
N94-14717/0/GAR 


Bruit de Fond dans les Transistors a Effet de Champ et Bi- 
polaires pour Micro-Ondes (Electrical Noise in Microwave 
Field Effect and Bipolar Transistors). 

N94-14717/0/GAR 413,894 PC A10/MF A03 


N94-14718/8/GAR 
Retrieval Properties of Neural Networks with Infinitely Many 


Marked Patterns. 
N94-14718/8/GAR 413,765 PC A03/MF A01 
N94-14719/6/GAR 


Elastic-Plastic Finite Element Analyses of an Unidirectional, 
9 Vol Percent Tungsten Fiber Reinforced Copper Matrix 


Composite. 
N94-14719/6/GAR 414,482 PC A03/MF A01 
N94-14720/4/GAR 


Renormalized Band Structure of CuO2 Layers in Supercon- 
ducting Compounds: A Mean Field Approach. 
N94-14720/4/GAR 415,352 PC A03/MF A01 


N94-14721/2/GAR 
wen may | the Z(Sup 0) Mass and Inclusive Widths to the 


tandard Electroweak Theory 
N94-14721/2/GAR 415,510 PC A03/MF A01 
N94-14722/0/GAR 


Numerical Study of Shock-induced Combustion in Methane- 


Air Mixtures. 
N94-14722/0/GAR 413,515 PC A03/MF A01 
N94-14723/8/GAR 


Bedeutung der Aerosole fuer den Ferntransport von Schad- 
stoffen in der Troposphaere (importance of Sprays for Long 
Range Transport of Harmful Substances in the Tropo- 


PC A08/MF A02 


PC A04/MF A01 


sphere). 
N94-14723/8/GAR 
N94-14724/6/GAR 


414,134 


Sprecherunabhaengige Erkennung von Isoliert Gespro- 

chenen Ejinzelwoertern Unter Verwendung der Vektor- 

quantisierung und von Neuronalen Netzen (Speaker Inde- 

pendent Recognition of Isolated Words Using Vector Quan- 

tization and Neural Networks). 

N94-14724/6/GAR 413,645 PC A06/MF A02 
N94-14725/3/GAR 


Plasma Contactor Technology for Space Station Freedom. 
N94-14725/3/GAR 415,604 PC A03/MF A01 


N94-14726/1/GAR 


Derated lon Thruster Development Status. 
N94-14726/1/GAR 415,688 PC A03/MF A01 


N94-14727/9/GAR 


Hot Dynamic Seal Rig for Measuring Hypersonic Engine 
Seal Durability and Flow Performance. 
N94-14727/9/GAR 415,605 PC A03/MF A01 


N94-14728/7/GAR 
Development of an Explicit Multiblock/Multigrid Flow Solver 


for Viscous Flows in Complex tries. 
N94-14728/7/GAR 415,172 PC A03/MF A01 


N94-14729/5/GAR 


Linear Instability of Curved Free Shear Layers. 
N94-14729/5/GAR 415,173 PC A03/MF A01 


N94-14730/3/GAR 


Solar Radiation on Mars: Stationary Photovoltaic Array. 
N94-14730/3/GAR 413,183 PC A03/MF A01 
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N94-14731/1/GAR 


a Monee Computation of a Coupled 
Solid/Fi ture Control Problem. 
N94-14731/1/GAR 415, 174. PC A03/MF A01 


N94-14732/9/GAR 
Study of Thin Liquid Sheet Flows. 
N94-14732/9/GAR 415,175 PC A03/MF A01 
N94-14733/7/GAR 
Vibrational Relaxation in Hypersonic Flow Fields. 
N94-14733/7/GAR 415,176 PC A03/MF A01 
N94-14741/0/GAR 
Low Altitude Plume | 
N94-14741/0/GAR 
N94-14743/6/GAR 
H2s Data Reduction. 
N94-14743/6/GAR 
N94-14744/4/GAR 
Influence of ATC Message Length and Timing on Pilot 


Communication. 
N94-14744/4/GAR 415,830 PC A03/MF A01 
N94-14745/1/GAR 
Studying Turbulence Using Numerical Simulation Data- 
bases. 4: Proceedings of the 1992 Summer Program 
N94-14745/1/GAR 413,516 PC A18/MF A04 
N94-14746/9/GAR 
Smail-Scale Turbulence Model. 
N94-14746/9/GAR 415,177 
(Order as N94-14745/1/GAR, PC A18/MF A04) 
N94-14747/7/GAR 
Structure of Intense Vorticity in Homogeneous Isotropic 
Turbulence. 
N94-14747/7/GAR 415,178 
(Order as N94-14745/1/GAR, PC A18/MF A04) 
N94-14748/5/GAR 
Local Nature of the Energy Cascade. 
N94-14748/5/GAR 415,179 
(Order as N94-14745/1/GAR, PC A18/MF A04) 
N94-14749/3/GAR 
Search for Subgrid Scale Parameterization by Projection 
Pursuit Regression. 
N94-14749/3/GAR 180 
(Order as N94-14745/1/GAR, PC ater 04) 
N94-14750/1/GAR 
Triad Interactions in the Dissipation Range. 
N94-14750/1/GAR 415,181 
(Order as N94-14745/1/GAR, PC A18/MF A04) 
N94-14751/9/GAR 
Study of the Fine Scale Motions of incompressible Time- 
Dev Mixing Layers. 
N94-14751/9/GAR 
(Order as N94-14745/1/GAR, PC ats/Me od 
N94-14752/7/GAR 
lsotropy of Small Scale Turbulence. 
N94-14752/7/GAR 415,183 
(Order as N94-14745/1/GAR, PC A18/MF A04) 
N94-14753/5/GAR 
LES versus DNS: A Comparative Study. 
N94-14753/5/GAR 415,184 
(Order as N94-14745/1/GAR, PC A18/MF A04) 
N94-14754/3/GAR 
Behavior of Streamwise Rib Vortices in a Three-Dimension- 
al Mixing Layer. 
N94-14754/3/GAR 415,185 
(Order as N94-14745/1/GAR, PC A18/MF A04) 
N94-14755/0/GAR 
Direct Simulation of Polymer Drag Reduction in Free Shear 
Flows and Vortex Dipoles. 
N94-14755/0/GAR 
(Order as N94-14745/1/GAR, PC ater 0a) 
N94-14756/8/GAR 
Estimation of the Vortex Length Scale and Intensity from 
Two-Dimensional Sai 
N94-14756/8/GAR 413,539 
(Order as N94-14745/1/GAR, PC A18/MF A04) 
N94-14757/6/GAR 
Rapid Distortion Analysis and Direct Simulation of Com- 
Homogeneous Turbulence at Finite Mach 


N94-14757/6/GAR 415,187 
(Order as N94-14745/1/GAR, PC A18/MF A04) 
N94-14758/4/GAR 
Investigation of the Dilatational Dissipation in Compressible 
Homogeneous Shear Flow. 
N94-14758/4/GAR 415,188 
(Order as N94-14745/1/GAR, PC A18/MF A04) 


N94-14759/2/GAR 
eS OSgete Gaiay ayy © S Spe 
N94-14759/2/GAR 415,1 
(Order as N94-14745/1/GAR, PC A18/MF oa) 
N94-14760/0/GAR 
Vortex-induced Disturbance Field in a Compressible Shear 
Layer. 
N94-14760/0/GAR 415,190 
(Order as N94-14745/1/GAR, PC A18/MF A04) 
N94-14761/8/GAR 


Evolution of the Shock Front and Turbulence Structures in 
the Shock/Turbulence Interaction. 


it Handbook. 
413,549 PC A04/MF A01 


413,872 PC A02/MF A01 


N94-14761/8/GAR 415,191 
(Order as N94-14745/1/GAR, PC A18/MF A04) 
N94-14762/6/GAR 
Transport Equation for Eddy Viscosity. 
N94-14762/6/GAR 415,192 
(Order as N94-14745/1/GAR, PC A18/MF A04) 
N94-14763/4/GAR 
DNS and Modeling of the interaction Between Turbulent 
Premixed Flames and Walls. 
N94-14763/4/GAR 413,517 
(Order as N94-14745/1/GAR, PC A18/MF A04) 
N94-14764/2/GAR 
Evolution Equation for the Flame Surface Density in Turbu- 
lent Premixed Combustion. 
N94-14764/2/GAR 413,518 
(Order as N94-14745/1/GAR, PC A18/MF A04) 
N94-14765/9/GAR 
Numerical Simulations of Turbulent Premixed H2/O2/N2 
Flames with Complex Chemistry. 
N94-14765/9/GAR 413,519 
(Order as N94-14745/1/GAR, PC A18/MF A04) 
N94-14766/7/GAR 
Effect of Finite-Rate Chemistry and Unequal Schmidt Num- 
bers on Turbulent Non-Premixed Flames Modeled with 


Single-Step Chemistry. 
N94-14766/7/GAR 3,520 
(Order as N94-14745/1/GAR, PC ater ‘A04) 
N94-14767/5/GAR 
Structure of Turbulent Non-Premixed Flames Modeled with 
Two-Step Chemis: 
N94-14767/5/GAR" 
(Order as N94-14745/1/GAR, PC Ate/Mr rH 
N94-14768/3/GAR 
Stochastic Modeling of Turbulent Reacting Flows. 
N94-14768/3/GAR 413,522 
(Order as N94-14745/1/GAR, PC A18/MF A04) 
N94-14769/1/GAR 
Study of Fiber Volume Fraction Effects in Notched Unidir- 
ectional SCS-6/Ti-15V-3Cr-3AI-3Sn Composite. 
N94-14769/1/GAR 414,483 PC A11/MF A03 


N94-14771/7/GAR 
je me Coatings for Stirling Engine Heat Pipe Condenser 


N94-14771/7/GAR 415,735 PC A04/MF A01 
N94-14776/6/GAR 
Buckling Analysis of Laminated Thin Shells in a Hot Envi- 


ronment. 

N94-14776/6/GAR 414,484 PC A03/MF A01 
N94-14780/8/GAR 

Interaction of Two Glancing, Crossi 

Turbulent Boundary-Layer at Various 

N94-14780/8/GAR 415,193 
N94-14791/5/GAR 

1991 Research and Technology Report, Goddard Space 


it Center. 
N94-14791/5/GAR 413,144 PC A11/MF A03 
N94-14800/4/GAR 
Entwicklung Experimentelier Nachweisvertahren fuer Lam- 
inar-Turbulente Stroemungszustaende an Tragfluegelproli- 
fen im Freiflug. Abschlussbericht (Development of Experi- 
mental Demonstration Processes for ee 
Flow States at Wing Profiles in Free Fli ight) 
N94-14800/4/GAR 413,070 PC A03/MF A01 
N94-14807/9/GAR 
Anwendung der Methode der Randelemente Zur Extrahier- 
ung Frequenzabhaengiger Leitungsparameter von Verlust- 
behafteten intra-Chip-Verbindungsieitungen (Utilization of 
Boundary Element Method for Extraction of Fr De- 
pendent Conductivity Parameters of Lossy Intra-Chip Trans- 
mission Lines). 
N94-14807/9/GAR 413,866 PC A08/MF A02 
N94-14808/7/GAR 
Flexibiliteit en Kosten in Het Ont ‘oces: Een Besluit- 
per ee menenery  me Mode! (Flexibility and Costs in the 
Design Process: A Decision Model). 
N94-14808/7/GAR 413,389 PC A08/MF A02 
N94-14809/5/GAR 
Fg ae cm voor Het Hoger Agrarisch Onderwijs. Deel 
sclassificatie Aan de Hand van Satelhet- 
beeiden (Educational Module for the Higher Agricultural 
Education. Part 1: Land Use Classification Using Satellite 


Pictures). 
N94-14809/5/GAR 413,161 PC A0S/MF A01 
N94-14810/3/GAR 


Verkrijgen van oo Ruimtelijke Informatie Uit Luchtfoto's 
(Obtaining Digital Regional Planning Information from Aerial 


Pictures). 

N94-14810/3/GAR 414,900 PC A04/MF A01 
N94-14811/1/GAR 

Annuaire de |'Observatoire de ; 156EME Annee 

(Royal Belgium Observatory Calendar: 156TH Year). 

N94-14811/1/GAR 413,184 PC A11/MF A03 
N94-14812/9/GAR 

Istituto Elettrotecnico Nazionale Galileo Ferraris, Rapporto 

Annuale 1991 (Activities Report of the National Electrotech- 


nical Institute Galileo Ferraris). 
N94-14812/9/GAR 413,627 PC A10/MF A03 


N94-14813/7/GAR 


Algorithmes Robustes en Optimisation Non Convexe. 
Codes et Simulations Numeriques en Grande Dimension 


Shock Waves with a 
jach Numbers. 
PC A05/MF A02 


N94-14842/6/GAR 
(Robust Non Convex Optimization Algorithms: Codes and 
Numerical Simulation of Large Scale). 
N94-14813/7/GAR 414,607 PC A09/MF A02 
N94-14814/5/GAR 
Origines Microstructurales et Modelisation de Bswrey, 
des Fissures myo epee ys d’'UN eer ney, 
(Microstructural Origins and granular 
Initiation in an Al-Li-Cu-Mg-(Zr) rr tea 
N94-14814/5/GAR 414,556 PC A11/MF A03 
N94-14815/2/GAR 
Etude de |’Emission Acoustique Differee dans les Compos- 
ites Carbone-Epoxyde des Materiaux (Study of Deferred 
Acoustic Emission in Carbon Epoxy Composites). 
N94-14815/2/GAR 414,485 PC A08/MF A02 
N94-14816/0/GAR 
Beitraege Zur Numerischen L der Navier-Stokes- 
Gi in Zwei und Drei Raumdimensionen (Contribu- 
tions to Solution 4 Navier-Stokes Equations in 
Two and Three Dimensional Flows). 
N94-14816/0/GAR 415,194 PC A08/MF A02 
N94-14817/8/GAR 
pes Einer Teilband-Codierung fuer Hdtv MIT Bewe- 
er Dreidimensionaler age = oo 
gung (Ont ( i of a Subband aby ow | for High 
hree Dimensional Fre- 
pares A 
N94- NO4-14817/8/GAR 413,603 PC A06/MF A02 
N94-14818/6/GAR 
Computer Program to Calculate Growth Rates for Cracks at 
Notches in Regi of Residual Stress. 
N94-14818/6/GAR 415,391 PC AQ4/MF A01 
N94-14822/8/GAR 
Thermomechanical and !sothermal Lee aut Behavior of a 


(90)sub 8 Titanium Matrix 
N94-14822/8/GAR 414,486 PC A03/MF A01 


N94-14823/6/GAR 
Thermoelastic Response of Metal Matrix Cre ee 
Large-Diameter Fibers Subjected to Thermal Gr. 
N94-14823/6/GAR 414,487 PC AOS MF A01 
N94-14824/4/GAR 
Terrestrial Environment (Climatic) Criteria Guidelines for 
Use in Aer: Vehicle Development, 1993 Revision. 
N94-14824/4/GAR 415,645 PC A20/MF A04 
N94-14827/7/GAR 
3D Pneumatic and 2D Dynamic Probes: Their Development 
and Subsequent Use in a Transonic Fan. 
N94-14827/7/GAR 413,531 PC A03/MF A01 
N94-14830/1/GAR 
jong A Proceedings: Optical Systems Technology for 


a in inthe 21ST Century, Volume 3. 
Non. 14008 AR 415,736 PC A08/MF A02 
N94-14831/9/GAR 


Executive Summary (Astrptec) 21 Optical Systems Technol- 


ogy Workshop). 
N94-14831/9/GAR 415,259 
(Order as N94-14830/1/GAR, PC A08/MF A02) 


N94-14832/7/GAR 
Next Century Astrophysics Program. 
N94-14832/7/GAR 5,550 
(Order as N94-14830/1/GAR, PC aoe/MF ‘A02) 


N94-14833/5/GAR 


Wavefront oa Control, and Pointing. 
N94-14833/5/GAI 415,737 
(Order as N94-14830/1/GAR, PC A08/MF A02) 


N94-14834/3/GAR 


Fabrication. 
N94-14834/3/GAR 
(Order as N94-14830/1/GAR, PC aoe/Me Koz) 


N94-14835/0/GAR 


Materials and Structures. 
N94-14835/0/GAR 415,738 
(Order as N94-14830/1/GAR, PC A08/MF A02) 


N94-14836/8/GAR 


Optical Testing. 
N94-14836/8/GAR 415,739 
(Order as N94-14830/1/GAR, PC A08/MF A02) 


N94-14837/6/GAR 
Optical Systems Integrated Modeling. 
N94-14837/6/GAR 415,740 
(Order as N94-14830/1/GAR, PC A08/MF A02) 


N94-14838/4/GAR 
Advanced Optical Instruments Technology. 
N94-14838/4/GAR 415,741 
(Order as N94-14830/1/GAR, PC A08/MF A02) 


N94-14841/8/GAR 
Improved Approach for Flight Readiness Certification: Prob- 
abilistic Models for Flaw Propagation and — Blade 
Failure. Volume 1: Methodology and Application 
N94-14841/8/GAR 415,742 PC A09/MF A03 


N94-14842/6/GAR 
Improved Approach for Flight Readiness Certification: Prob- 
abilistic Models for Flaw ition = Turbine Blade 
Fature. Volume 2: Software Documenta! 
N94-14842/6/GAR 415,743 7 PC A22/MF A04 
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N94-14845/9/GAR 
Thermal History Effects on Electrical Relaxation and Con- 
ductivity for Potassium Silicate Glass with Low Alkali Con- 


centrations. 
N94-14845/9/GAR 414,445 PC A03/MF A01 
N94-14846/7/GAR 


Validity of FAA-Approved Color Vision Tests for Class 2 
and Class 3 Aeromedical 


Noe. 14846/7/GAR 415,744 PC A03/MF A01 
N94-14847/5/GAR 
New Lagrangian Method for Three-Dimensional Steady Su- 


Dee Flows. 
14847/5/GAR 415,195 PC A03/MF A01 
N94-14848/3/GAR 

ee a © CEES PEERS SO Cre een 


Noen4eae/or 413,532 PC A0S/MF A01 
N94-14849/1/GAR 


of the Breakup of Liquid Jets in Air. 


Analytical Description 
N94-14849/1/GAR 415,196 PC AQ3/MF A01 


Practices on the Properties of 
414,557 PC A04/MF A01 


Optimizing interpianetary Trajectories with Deep Space Ma- 


neuvers. 
N94-14851/7/GAR 415,551 PC A04/MF A01 
N94-14852/5/GAR 


eae + Carboxylesterases in Rat and Guinea 
a negate Se el i Selneaeien a gee 


N94-14852/5/ 414,641 PC A04/MF A01 
N94-14853/3/GAR 
Development and Flight Test of a Deployable Precision 


Landing for Spacecraft Recovery. 
N94-1 /3/GAR 415,577 PC AQ3/MF A01 


N94-14854/1/GAR 
ee Cees te Aeeeenen 


Color Vi 

N94-14854/1/GAR 414,672 PC A02/MF A01 
N94-14855/8/GAR 

Performance Seeking Control: Program Overview and 

Future Directions. 

N94-14855/8/GAR 413,130 PC AQ3/MF A01 
N94-14856/6/GAR 

Zweidimensionale und 

dern an Mikroobjektiven (Two 

and Evaluation of Point images at Mi 

N94-14856/6/GAR 415,261 
N94-14860/8/GAR 


Physical Countermeasures for Long-Term Manned Space 


Flights. 

N94-14860/8/GAR 414,719 PC A0S/MF A01 
N94-14862/4/GAR 

Seeg © Spaee, a Unique Opportunity for Behavioral Sci- 


N94-14862/4/GAR 414,740 PC A05/MF A02 
N94-14903/6/GAR 

investigation of Zerodur Material Pr: 

N94-14903/6/GAR 415,262 
N94-14904/4/GAR 

Laser Power Beaming Syst: 

N94-14904/4/GAR 
N94-14905/1/GAR 

Atomic Research. 

N94-14905/1/GAR 
N94-14906/9/GAR 

Simulation of Preburner Sprays, Volume 1. 

N94-14906/9/GAR 415,606 PC A01/MF A01 
N94-14907/7/GAR 

Technical Evaluation Motor No. 10 (TEM-10). 

N94-14907/7/GAR 415,607 PC A07/MF A02 


von Punktbil- 
Measurement 


Objectives). 
A08/MF A02 


A01/MF A01 


Analyses. 
415,263 PC A03/MF A01 


415,646 PC A03/MF A01 


de |'Aluminium Po- 


sonic Wave Coupling Technique - Low Frequency Re- 


straint). 

N94-14930/9/GAR 414,558 PC A12/MF A03 
N94-14978/8/GAR 

CENTAUR Tutorial. 

N94-14978/8/GAR 
N94-14979/6/GAR 


413,710 PC A06/MF A02 


CAML Numbers 
N94-14979/6/GAR 
N94-14960/4/GAR 
Applicability of the Session and Set a Presentation Layers for 


Speed Applica’ 
te Super of gh W971 712 PC A04/MF A01 
N94-14981/2/GAR 


Research Studies on 
ions for Optical Dé 
NO4-14981/2/GAR 
N94-14982/0/GAR 
fm pet Superiattice Thin Films: Fabrication, Struc- 


413,711 PC AQ7/MF A02 


Optical Module/Head De- 
Devices. 
415,099 PC A08/MF A02 
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N94-14982/0/GAR 415,353 
(Order as N94-14981/2/GAR, PC A08/MF A02) 
N94-14983/8/GAR 
Characterization Facility for Magneto-Optic Media and Sys- 
tems. 
N94-14983/8/GAR 415,354 
(Order as N94-14981/2/GAR, PC A08/MF A02) 
N94-14984/6/GAR 
MeV lon-Beam Analysis of Optical Data Storage Films. 
N94-14984/6/GAR 415,355 
(Order as N94-14981/2/GAR, PC A08/MF A02) 
N94-14985/3/GAR 


licati Holographic Optical Elements to Magneto- 
Optic Read/Write Heads. 
N94-14985/3/GAR 415,100 
(Order as N94-14981/2/GAR, PC A08/MF A02) 
N94-14986/1/GAR 
Dynamic Testbed Laboratory and Micro-Optics. 
N94-14986/1/GAR 415,101 
(Order as N94-14981/2/GAR, PC A08/MF A02) 
N94-14987/9/GAR 


Gratings and W: 
N94-14987/9/GAR 414,369 
(Order as N94-14981/2/GAR, PC A08/MF A02) 
N94-14988/7/GAR 
Compact Disk Error Measurements. 
N94-14988/7/GAR 415,102 
(Order as N94-14981/2/GAR, PC A08/MF A02) 
N94-14989/5/GAR 
og of Birefringence for Optical Recording Disk 
N94-14989/5/GAR 415,103 
(Order as N94-14981/2/GAR, PC A08/MF A02) 
N94-14990/3/GAR 
Ring Lens Focusing and Push-Pull Tracking Scheme for 
Optical Disk Systems. 
N94-14990/3/GAR 415,104 
(Order as N94-14981/2/GAR, PC A08/MF A02) 
N94-14991/1/GAR 
Magnetic and i Properties and Domain 
Structure of Co/Pd i \ 
N94-14991/1/GAR 415,356 
(Order as N94-14981/2/GAR, PC A08/MF A02) 
N94-14992/9/GAR 
Determination of Average Refractive index of Spin Coated 
DCG Films for HOE Fabrication. 
N94-14992/9/GAR 415,093 
(Order as N94-14981/2/GAR, PC A08/MF A02) 
N94-14993/7/GAR 
Effects of a Shading Band in the Data Path of an Optical 


N94-14993/7/GAR 415,105 
(Order as N94-14981/2/GAR, PC A08/MF A02) 
N94-14994/5/GAR 
gee of Merit for Laser Bearn Quality. 
-14994/5/GAR 415,264 
(Order as N94-14981/2/GAR, PC A08/MF A02) 
N94-14995/2/GAR 
Near-Field —— Optical Microscope for Analysis of 
N94-14995/2/GAR An 
(Order as N94-14981/2/GAR, PC aces on) 
N94-14996/0/GAR 
See Study of Differential Wax-Wane Focus Servo 


Now. 14996/0/GAR 415,106 
(Order as N94-14981/2/GAR, PC A08/MF A02) 
N94-14997/8/GAR 
Determining the Locations of the Various CIRC Recor 
Format information Blocks (User Data Blocks, C2 and C 
Words and EFM Frames) on a Recorded Compact Disc. 
N94-14997/8/GAR 415,107 
(Order as N94-14981/2/GAR, PC A08/MF A02) 
N94-15000/0/GAR 


Tsuki Shuukai Kansoku Eisei No Shisutemu Kentou (Pre- 
Phase a Study of Lunar Polar Orbiter). 
N94-15000/0/GA\ 415,552 PC A0S/MF A01 


N94-15001/8/GAR 
Chikyuu Shigen Eisei 1 Gou (JERS-1) No Kaihatsu 
Sono Seika ( of Japanese Earth Resources 
Satellite-1 (JERS-1; Fuyo-1) and its Operational Results). 
N94-15001/8/GAR 415,689 PC A99/MF A06 
en ee 


N94- No4-1500074/GA - 


N94-15004/2/GAR 


Simulation Studies for Surfaces and Materials Str 
N94-15004/2/GAR 414,496 PC A03/' 


N94-15005/9/GAR 


of Explorer Miss jon. 
Omnernics aes PC A01/MF A01 


F AO1 


Receptivity Problem for 0(1) W Goertler Vortices. 
N94-15005/9/GAR 415,197 PC A03/MF A01 
N94-15006/7/GAR 


Front Phenomena. 
415,553 PC A03/MF A01 


ization of Solidifi 
N94-15006/7/GAR 

N94-15007/5/GAR 
Results of an Electrical Power System Fault Study (CDDF). 


N94-15007/5/GAR 415,608 PC A03/MF A01 
N94-15009/1/GAR 
NASA's Online Machine Aided Indexing Sys' 
N94-15009/1/GAR 414,3, 
N94-15023/2/GAR 
Ultraviolet Spectrometer and Poiarimeter (UVSP) Catalog of 
Observations. Volume 1: Experiments 1-30719, February 


1980 - April 1985. 

N94-15023/2/GAR 413,216 PC A99/MF A06 
N94-15024/0/GAR 

Ultraviolet Spectrometer and Polarimeter (UVSP) Catalog of 

Observations. Volume 2: Experiments 30720-63057, April 


1985 - F 1 
N94-15024/0/GAR 413,217 PC A99/MF E08 
N94-15025/7/GAR 


te of an ESA wesmua on Photon Detectors 


lor Space Instrumentation. 
Noe 15025/7/GAR 415,745 PC A18/MF A04 
N94-15026/5/GAR 
Background Suppression Techniques in Germanium Detec- 
tors. 
N94-15026/5/GAR 415,067 
(Order as N94-15025/7/GAR, PC A18/MF A04) 
N94-15027/3/GAR 
X ray Microcalorimeters: Principles and Performance. 
N94-15027/3/GAR 415,511 
(Order as N94-15025/7/GAR, PC A18/MF A04) 
N94-15028/1/GAR 


New Approach to Optical Photon Detection. 
N94-15028/1/GAR 413,840 
(Order as N94-15025/7/GAR, PC A18/MF A04) 


N94-15029/9/GAR 


CdTe Array Detectors for High Energy Astronomy. 
N94-15029/9/GAR 413,218 
(Order as N94-15025/7/GAR, PC A18/MF A04) 


N94-15030/7/GAR 
jnaging Microstrip Proportional Counter: Features of a 
Practical 


N94-15030/7/GAR 413,219 
(Order as N94-15025/7/GAR, PC A18/MF A04) 


N94-15031/5/GAR 


"PC A04/MF A01 


Superconductive X ray Photon Detectors. 
N94-15031/5/GAR 415,512 
(Order as N94-15025/7/GAR, PC A18/MF A04) 


N94-15032/3/GAR 


Metastable Superconductors as Photon Detectors. 
N94-15032/3/GAR 415,513 
(Order as N94-15025/7/GAR, PC A18/MF A04) 


N94-15033/1/GAR 


Development of X ray CCDS. 
N94-15033/1/GAR 413,220 
(Order as N94-15025/7/GAR, PC A18/MF A04) 


N94-15034/9/GAR 


XMM Pn-CCD Detector System: First Results. 
N94-15034/9/GAR 415,746 
(Order as N94-15025/7/GAR, PC A18/MF A04) 


N94-15035/6/GAR 


Development of Back-illuminated CCD’s for XMM. 
N94-15035/6/GAR 415,747 
(Order as N94-15025/7/GAR, PC A18/MF A04) 


N94-15036/4/GAR 


Thinned, Backside Illuminated, Area CCD Imager for Elec- 

tron Detection. 

N94-15036/4/GAR 415,514 
(Order as N94-15025/7/GAR, PC A18/MF A04) 


N94-15037/2/GAR 


Microchannel Plate Imaging Detectors for the Ultraviolet. 
N94-15037/2/GAR 413,221 
(Order as N94-15025/7/GAR, PC A18/MF A04) 


N94-15038/0/GAR 
Microchannel Plate Detectors for Space Astronomy. 
N94-15038/0/GAR 413,222 
(Order as N94-15025/7/GAR, PC A18/MF A04) 
N94-15039/8/GAR 
MIC Photon Counting Detector. 
N94-15039/8/GAR 413,223 
(Order as N94-15025/7/GAR, PC A18/MF A04) 
N94-15040/6/GAR 
pon mae for High Pressure Imaging Gas Scintillation Drift 


N94- No4-18040/6/GAR 224 
(Order as N94-15025/7/GAR, PC ater Koa) 


N94-15041/4/GAR 
CCDs and Photon Counting Devices: Applications in Space 
and from the Ground. 
N94-15041/4/GAR 413,225 
(Order as N94-15025/7/GAR, PC A18/MF A04) 
N94-15042/2/GAR 
Future in Cryogenic Techniques for Space. 
N94-15042/2/GAR 413,226 
(Order as N94-15025/7/GAR, PC A18/MF A04) 
N94-15043/0/GAR 
Photon Counters for Astronomy. 


Visible Light 
N94-15043/0/GAR 415,748 
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(Order as N94-15025/7/GAR, PC A18/MF A04) 
N94-15044/8/GAR 


Large Scientific 2-D Arrays for the 1-5 Micron Region. 
N94-15044/8/GAR 413,227 
(Order as N94-15025/7/GAR, PC A18/MF A04) 


N94-15045/5/GAR 


Photoconductors and Arrays for the Far-infrared. 
N94-15045/5/GAR 3,228 
(Order as N94-15025/7/GAR, PC ate/ue A04) 


yg ren owe 


impurity Conduction Photoconductor Detectors. 
Noe 15046/3/GAR 
(Order as N94-15025/7/GAR, PC ater oa) 


N94-15047/1/GAR 


BIB Photodetectors Based on Antimony Doped Silicon. 
N94-15047/1/GAR 415,749 
(Order as N94-15025/7/GAR, PC A18/MF A04) 


N94-15048/9/GAR 


Optimisation of FIR Photoconductors for Atmospheric 


Spectroscopy. 
N94-15048/9/GAR 415,750 
(Order as N94-15025/7/GAR, PC A18/MF A04) 


N94-15049/7/GAR 
Nonstationary Behaviour of Low Background Photon Detec- 


tors. 
N94-15049/7/GAR 413,841 


(Order as N94-15025/7/GAR, PC A18/MF A04) 
N94-15050/5/GAR 


Schottky Barrier Focal Plane Arrays for SWIR and MWIR. 
N94-15050/5/GAR 413,842 
(Order as N94-15025/7/GAR, PC A18/MF A04) 


N94-15051/3/GAR 


Advanced High Performance CdHgTe Multiplexed Arrays. 
N94-15051/3/GAR 413,843 
(Order as N94-15025/7/GAR, PC A18/MF A04) 


N94-15052/1/GAR 


12.5 Micron Infrared Detector for Earth Observation. 
N94-15052/1/GAR 413,844 
(Order as N94-15025/7/GAR, PC Ats/Me A04) 


N94-15053/9/GAR 


Lead Chal Based IR Photosensitive Array Detec- 

tors with Coordinate Addressing. 

N94-15053/9/GAR 413,845 
(Order as N94-15025/7/GAR, PC A18/MF A04) 


N94-15054/7/GAR 


Submillimeterwave SIS Mixer Developments. 
N94-15054/7/GAR 
(Order as N94-15025/7/GAR, PC ater oa) 


N94-15055/4/GAR 


Hot Electron Mixers, the Potential Competition. 
N94-15055/4/GAR 413,230 
(Order as N94-15025/7/GAR, PC ater A04) 


N94-15056/2/GAR 


SUBMM/FIR Bolometers. 
N94-15056/2/GAR 847 
(Order as N94-15025/7/GAR, PC ate/Me Kos) 


N94-15057/0/GAR 


Outlook for Hard X ray and gamma ray Astronomy. 
N94-15057/0/GAR 413,231 
(Order as N94-15025/7/GAR, PC A18/MF A04) 


N94-15058/8/GAR 
ne in Extreme Ultraviolet and X ray Instrumen- 


Nod. 15058/8/GAR 415,515 
(Order as N94-15025/7/GAR, PC A18/MF A04) 


N94-15059/6/GAR 


infrared Detectors and Coolers for Space instrumentation: 

Summary and Concluding Remarks. 

N94-15059/6/GAR 415,751 
(Order as N94-15025/7/GAR, PC A18/MF A04) 


N94-15060/4/GAR 
Development of an Ultra Violet Auroral Imager for the Freja 


Project. 
N94-15060/4/GAR 
(Order as N94-15025/7/GAR, PC ate/ue Koa) 


N94-15061/2/GAR 
Gamma Large Area Silicon Telescope: Applying Si Strip 
Detector Technology to the Detection of gamma Rays in 


Space. 
N94- 15061/2/GAR 413,232 
(Order as N94-15025/7/GAR, PC A18/MF A04) 
N94-15062/0/GAR 
Test Facility to Se EUV Detectors. 
N94-15062/0/GAR 415,266 
(Order as N94-15025/7/GAR, PC A18/MF A04) 
N94-15063/8/GAR 
Grazing Incidence Detectors for the SOHO Coronal Diag- 
nostic ‘ometer. 
N94-15063/8/GAR 415,753 
(Order as N94-15025/7/GAR, PC A18/MF A04) 
N94-15064/6/GAR 
TAUVEX Experiment. 
N94-15064/6/GAR 415,754 
(Order as N94-15025/7/GAR, PC A18/MF A04) 
N94-15065/3/GAR 


Discrete CMT Infrared Detectors for Space Sense aieston, 
from ISSR to Second Generation Meteosat and MIPAS 


N94-15065/3/GAR 415,755 
(Order as N94-15025/7/GAR, PC A18/MF A04) 


N94-15066/1/GAR 
Performance Testing of Doped-Germanium Photoconduc- 


tors for the ISO tone Wavelength Spectrometer. 
N94-15066/1/GAR 415,756 
(Order as N94-15025/7/GAR, PC A18/MF A04) 


N94-15067/9/GAR 
Non-Linear Effects in Doped-Germanium Photoconductors 


for the ISO Long Wavelength Spectrometer. 
N94-15067/9/GAR 415,757 
(Order as N94-15025/7/GAR, PC A18/MF A04) 


N94-15068/7/GAR 


Nb-Based SJTJ for Nuclear Detection: Preliminary Results 

with alpha Radiation. 

N94-15068/7/GAR 415,516 
(Order as N94-15025/7/GAR, PC A18/MF A04) 


N94-15069/5/GAR 


STIS MAMA Status: Current Detector Performance. 

N94-15069/5/GAR 758 
(Order as N94-15025/7/GAR, PC Aree Non) 

N94-15070/3/GAR 

Adiabatic isation Refrigerator with a Mechanical 

Pre-Cooler for Space Applications. 

N94-15070/3/GAR 415,759 
(Order as N94-15025/7/GAR, PC A18/MF A04) 


N94-15071/1/GAR 
—— vg ae Ea of a CCD Technology through Process 


Noe SOn//GAR GAR 413,848 


(Order as N94-15025/7/GAR, PC A18/MF A04) 
N94-15072/9/GAR 
X-ray Spectroscopy with Silicon PIN and Avalanche Photo- 


diodes. 
N94-15072/9/GAR 517 
(Order as N94-15025/7/GAR, PC ater os) 


N94-15073/7/GAR 
Extrinsic Photoconductor Detectors for the Wavelength 
Range 2 Microns to 240 Microns. 
N94-15073/7/GAR 415,760 
(Order as N94-15025/7/GAR, PC A18/MF A04) 
N94-15074/5/GAR 
Detector Assemblies of ISOPHOT and the Spectrometers 
ISO-SWS and ISO-LWS. 
N94-15074/5/GAR 415,761 
(Order as N94-15025/7/GAR, PC A18/MF A04) 
N94-15075/2/GAR 
improved Optical Radiation Detectors and Their Calibration: 
200 nm - 30 Microns. 
N94-15075/2/GAR _ 267 
(Order as N94-15025/7/GAR, PC A1s/Me o4) 
N94-15076/0/GAR 


igh Pressure Gas Scintillation Proportional Counter for 
N94-15076/0/GAR 415,762 
(Order as N94-15025/7/GAR, PC A18/MF A04) 
N94-15077/8/GAR 
lonising Radiation-induced Effects in Doped Germanium 
FIR Photoconductors. 
415,763 


N94-15077/8/GAR R- 
(Order as N94-15025/7/GAR, PC A18/MF A04) 


N94-15078/6/GAR 


Preparation and Properties of Nb/AI SIS and SIN Junctions 
for Millimeter and Submillimeter Radioastronomical Receiv- 


ers. 
N94-15078/6/GAR 413,821 
(Order as N94-15025/7/GAR, PC A18/MF A04) 
N94-15079/4/GAR 
In Orbit Adiabatic tization eigunien for Bolo- 
metric and Microcaiorimetric Detectors. 
N94-15079/4/GAR 415,764 
(Order as N94-15025/7/GAR, PC A18/MF A04) 


N94-15080/2/GAR 
CCD's on —- Resistivity Bulk Silicon for X Ray Spectros- 


copy on XM! 
N94-15080/2/GAR 415,765 
(Order as N94-15025/7/GAR, PC A18/MF A04) 
N94-15081/0/GAR 


New Detector Concept for Energetic Auroral X ray wr ro 
N94-15081/0/GAR 
(Order as N94-15025/7/GAR, PC A18/MF A04) 


N94-15082/8/GAR 


Characterization of Detectors and Calibration of the |SO- 
PHOT Experiment. 

N94-15082/8/GAR 767 

(Order as N94-15025/7/GAR, PC ater od) 
N94-15083/6/GAR 


Substrate Effects in Superconducting Tunnel Junction De- 


tectors. 
N94-15083/6/GAR 415,518 
(Order as N94-15025/7/GAR, PC A18/MF A04) 


N94-15084/4/GAR 


Characteristics of the ISO Short Wavelength Spectrometer 
Detectors. 
N94-15084/4/GAR 
(Order as N94-15025/7/GAR, PC ater 08) 
N94-15085/1/GAR 


Absolute Radiometric Measurements in Space: ARMS. 


N94-15109/9/GAR 


N94-15085/1/GAR 415,769 
(Order as N94-15025/7/GAR, PC A18/MF A04) 
N94-15086/9/GAR 
Data Processing System for Flight Spectrometer. 
N94-15086/9/GAR 415,770 
(Order as N94-15025/7/GAR, PC A18/MF A04) 
N94-15087/7/GAR 
Silicon Gallium Doped Photoconductor Development for the 
AROME Balloon Borne Instrument. 
N94-15087/7/GAR 849 
(Order as N94-15025/7/GAR, PC avenue Son) 
N94-15088/5/GAR 


Laboratory Performance of the Short Wavelength Instru- 
ment for the Along Track Scanning Radiometer ATSR-2 
(Initial Results). 
N94-15088/5/GAR 415,771 
(Order as N94-15025/7/GAR, PC A18/MF A04) 
N94-15089/3/GAR 


Multilayered Approach to Superconducting Tunne! Junction 
X ray Detectors. 
N94-15089/3/GAR 415,519 
(Order as N94-15025/7/GAR, PC A18/MF A0Q4) 
N94-15090/1/GAR 


Applications for Large Area Silicon Drift Detectors on X ray 
and gamma ray Astronomy. 
N94-15090/1/GAR 413,233 
(Order as N94-15025/7/GAR, PC A18/MF A04) 
N94-15091/9/GAR 


IR Detectors and Subsystems for Space Applications. 
N94-15091/9/GAR 415,772 
(Order as N94-15025/7/GAR, PC A18/MF A04) 
N94-15092/7/GAR 
infrared Detector Annealing and Calibration with iR-Laser 
Diodes. 


N94-15092/7/GAR 415,773 

(Order as N94-15025/7/GAR, PC A18/MF A04) 
N94-15093/5/GAR 

ae aan on CCD-Detectors for Ground-Based Auroral 


N94 18093/5/GAR 413,254 
(Order as N94-15025/7/GAR, PC A18/MF A04) 
N94-15094/3/GAR 
Performance of the Position-Sensitive Proportional 
Counters of the Yohkoh Bragg Crystal Spectrometer 
N94-15094/3/GAR 415,774 
(Order as N94-15025/7/GAR, PC A18/MF A04) 
N94-15095/0/GAR 


Silicon Radiation Sensor Systems for gamma and X ray De- 
tection at Si. 
N94-15095/0/GAR 415,520 
(Order as N94-15025/7/GAR, PC A18/MF A04) 
N94-15096/8/GAR 
Rutherford Rin fs Laboratory Photon Counting ae. 
N94-15096/8/GAR 413,850 
(Order as N94-15025/7/GAR, PC A18/MF A04) 
N94-15097/6/GAR 


Assessment of TDi Operation of a Frame Transfer CCD for 
High Resolution imaging from a Fast Spinning Spacecraft. 
N94-15097/6/GAR 415,775 
(Order as N94-15025/7/GAR, PC A18/MF A04) 
N94-15098/4/GAR 
Linear Monolithic 4-6 on Silicon IR Detector Array. 
N94-15098/4/GAR 413,851 
(Order as N94-15025/7/GAR, PC A18/MF A04) 
N94-15099/2/GAR 
—— Readout Electronics for Astronomical Applica- 


NOs. 15099/2/GAR 413,234 
(Order as N94-15025/7/GAR, PC A18/MF A04) 
N94-15100/8/GAR 
Monolithic PbTeCCD Focal Plane Array for MWIR imaging. 
N94-15100/8/GAR 
(Order as N94-15025/7/GAR, PC ate/ue ‘A04) 
N94-15101/6/GAR 
iparti Trapping in Distributed Superconducting 
Three-Terminal Tunnel Junction Devices. 
N94-15101/6/GAR 415,357 
(Order as N94-15025/7/GAR, PC A18/MF A04) 
N94-15102/4/GAR 
NASA's Ultraviolet Astrophysics Branch: Present and 
Future Detector Program. 
N94-15102/4/GAR 415,776 
(Order as N94-15025/7/GAR, PC A18/MF A04) 
N94-15103/2/GAR 
Epitaxial Si X ray Bolometer an Alternative to lon implanted 
Devices. 
N94-15103/2/GAR 413,853 
(Order as N94-15025/7/GAR, PC A18/MF A04) 


N94-15106/5/GAR 


Inelastic Deformation of Metal Matrix Composites 
N94-15106/5/GAR 414,488 PC A06/MF A02 


N94-15109/9/GAR 
Coaxial Airblast Atomizers. 
N94-15109/9/GAR 
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N94-15112/3/GAR 


Alignment-Distribution 
N94-15112/3/GAR 413,713 PC A03/MF AO1 
N94-15113/1/GAR 


Mobile and Replicated Alignment of Arrays in Data-Parallel 


15113/1/GAR 413,714 PC A03/MF A01 
N94-15114/9/GAR 
Software Reliability through Fault-Avoidance and Fault-Tol- 


erance. 

N94-15114/9/GAR 413,715 PC A04/MF A01 
N94-15115/6/GAR 

Cruise Noise Measurements of a Scale Model Advanced 


Ducted Propulsor. 

N94-15115/6/GAR 413,111 PC AQ3/MF A01 
N94-15116/4/GAR 

Third Annual NASA Science Internet User Working Group 

Conference. 


N94-15116/4/GAR 414,364 PC A20/MF A04 
N94-15117/2/GAR 

Development of a Quiet Supersonic Wind Tunnel with a 

N94-95117/2/GAR "414,167 PC AO7T/MF A02 
N94-15118/0/GAR 

Space Exploration ee Fuels, Materials and Related 


Nuclear Propulsion Panel. 
N94-15118/0/GAR 415,777 PC A14/MF A03 
N94-15119/8/GAR 


pete Seesseee Sup tue Susie Ge Cities Chae 


(Advanced Methods for Cascade T ). 
N94-15119/8/GAR 413, PC A09/MF A03 


N94-15120/6/GAR 
Se Regent we Matatend & 6: Lpiass Gyepetn 
on the Future of Aeronautics in the Netherlands). 
N94-15120/6/GAR 413,145 PC A08/MF A02 
N94-15121/4/GAR 
beef ellen Een Terugblik (Fifty Years of the Nether- 
lands Association of Aeronautical Engineers). janes 
4 


N94-15121/4/GAR 
(Order as N94-15120/6/GAR, PC A08/MF A02) 


Pane 
en Werkelijke bane rey in de Verkeers- 
Herm aan (1961-1991) (Predicted and Real Development in 
the Aviation in the Period 1961-1991). 
N94-15122/2/GAR 413,147 
(Order as N94-15120/6/GAR, PC AG8/MF A02) 


N94-15123/0/GAR 
Toekomst van Schiphol: Groeien Binnen Grenzen (Future 
of Schiphol: Growth within Boundaries). 
N94-15123/0/GAR 415,831 
(Order as N94-15120/6/GAR, PC A08/MF A02) 


N94-15124/8/GAR 


Ontwikkelingen in de Europese Luchtverk 
(Developments in the European Air Traffic Control). 
N94-15124/8/GAR 415,832 

(Order as N94-15120/6/GAR, PC A08/MF A02) 


N94-15125/5/GAR 


Toekomstverwachting Rid, Luchtvaartinspectie (Aviation in- 
spection Prospects). 
N94-15125/5/GAR 415,864 
(Order as N94-15120/6/GAR, PC A08/MF A02) 
N94-15126/3/GAR 
De Luchtvaart en de Kim: Verieden en Toekomst (Aviation 
and the KLM: Past and Future). 
N94-15126/3/GAR 415,833 
(Order as N94-15120/6/GAR, PC A08/MF A02) 
N94-15127/1/GAR 
Toekomstverwachtingen Fokker for the 
Future of F . 
N94-15127/1/GAR 413,112 
(Order as N94-15120/6/GAR, PC A08/MF A02) 


N94-15128/9/GAR 


(Expectations 


Toekomstverwachtingen Militaire Luchtvaart (Expectations 
for the Future of Military Aviation). 
N94-15128/9/GAR 414,749 
(Order as N94-15120/6/GAR, PC A08/MF A02) 
N94-15129/7/GAR 
Toekomstverwachtingen Nationaal Lucht- en Ruimtevaartla- 
boratorium (Expectations for the Future of the National 


Aerospace 
N94-15129/7/GAR 413,140 
(Order as N94-15120/6/GAR, PC A08/MF A02) 
N94-15130/5/GAR 
Ontwikkelingen in Het Vliegtuigbouwkundig ~, ~ Tech- 
nisch Onderwijs (Developments in the Higher Technical 
Aerospace Education). 
N94-15130/5/GAR 413,148 
(Order as N94-15120/6/GAR, PC A08/MF A02) 
N94-15131/3/GAR 


T Faculteit der Luchtvaart- en Ruim- 


tevaarttechniek (Expectations for the Future of the 
Faculty of Aeronautics and Astronautics of the Technical 


University of Delft). 
N94-15131/3/GAR 413,149 
(Order as N94-15120/6/GAR, PC A08/MF A02) 
N94-15140/4/GAR 


Windshear Radar Calibration, 1992 Flights: Transmitter 
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N94-15140/4/GAR 413,302 PC A02/MF A01 
N94-15141/2/GAR 
-Determined —_ Exhaust Characteristics of an 
F Engine in an F-18 Airplane. 
N94-15141/2/GAR 413,113 PC AQ3/MF A01 
N94-15149/5/GAR 


de 
Singlet sur los Sutaces Motanges ( 


pea of — 
luminescence Induced eget ie ‘te 
N94-15149/5/GAR 414, PC Aor MAF A02 


N94-15154/5/GAR 
of Level-1 and Level-2 Buckling and Postbuck- 


Ne. 13154/5/GAR 415,392 PC A11/MF A03 
N94-15155/2/GAR 


von Mikrowellen an Rechteckigen Gebaeudefron- 
IT und nd Ohne von Bodenreflexionen 
(Fresnel-Kichhott: re (Diffraction of Microwaves at 
Rectangular Facades of Buildings with and Without Ground 
Reflections (Fresnel-Kirchhoff-Approximation nN 
N94-15155/2/GAR 415,320 A05/MF A02 
N94-15157/8/GAR 


Sounding Rocket Experiments in Fluid Science and Materi- 
als Sciences: TEXUS 25 to 27 and Maser 4, Volume 3. 
Nod. 15157/8/GAR 415,554 PC A07/MF A02 


N94-15158/6/GAR 


Measurements of Interfacial Tension: MITE. 
N94-15158/6/GAR 415,555 
(Order as N94-15157/8/GAR, PC A07/MF A02) 


N94-15159/4/GAR 
Benard Convection of Magnetic Colloids under Microgra 
N94-15159/4/GAR yi 3 556 


(Order as N94-15157/8/GAR, PC A07/ME A02) 
N94-15160/2/GAR 
Pool Boiling: Si Bubble Experiment. 
N94-15160/2/ 415,557 
(Order as N94-15157/8/GAR, PC A07/MF A02) 


N94-15161/0/GAR 
Ultrasound Absorption in Molten Salts. 
N94-15161/0/GAR 415,558 
(Order as N94-15157/8/GAR, PC A07/MF A02) 
N94-15162/8/GAR 
Orientation of DNA during Free-Solution aoe *’ 
N94-15162/8/GAR 4,642 
(Order as N94-15157/8/GAR, PC ao7/Me A02) 
N94-15163/6/GAR 
Electrophoresis Visualisation. 
N94-15163/6/GAR 415,559 
(Order as N94-15157/8/GAR, PC A07/MF A02) 
N94-15164/4/GAR 
Density and Temperature Relaxation Near the Critical Point 
of Carbon Dioxide under Reduced Gravity. 
N94-15164/4/GAR 415,560 
(Order as N94-15157/8/GAR, PC A07/MF A02) 
N94-15165/1/GAR 
Temperature A in Near-Critical Fluids Prior to and 


Nos site /GAR 415,561 
(Order as N94-15157/8/GAR, PC A07/MF A02) 
N94-15166/9/GAR 
Pressures of Supercritical Salt Solutions. 
N94-15166/9/GAR 415,562 
(Order as N94-15157/8/GAR, PC A07/MF A02) 
N94-15167/7/GAR 
Unidirectional Solidification of Liquid-Crystal se 
N94-15167/7/GAR 
(Order as N94-15157/8/GAR, PC ao7/MF x02) 
N94-15168/5/GAR 
Partial Melting Experiment of Y-Ba-Cu Oxide. 
N94-15168/5/GAR 
(Order as N94-15157/8/GAR, PC ao7/Me N02) 
pa tm 
Ri d ‘e-C-Si-Alloy in a Ceramic Mold Skin. 
N94-151 Ta/GAR 415,564 
(Order as N94-15157/8/GAR, PC A07/MF A02) 
N94-15170/1/GAR 
Separation Behaviour of Monotectic Alloys. 
N94-15170/1/GAR 
(Order as N94-15157/8/GAR, PC aor/uae ‘A02) 
N94-15171/9/GAR 
Liquid Phase Sintering of Tungsten Composites under Mi- 
crogravity. Effect of Matrix Composition. 
N94-15171/9/GAR 413,979 
(Order as N94-15157/8/GAR, PC A07/MF A02) 
N94-15172/7/GAR 
Heat Storage Module. 
N94-15172/7/GAR 415,566 
(Order as N94-15157/8/GAR, PC A07/MF A02) 


N94-15181/8/GAR 
Ground Truth and imagery of Eruption Clouds 
to Maximize Utility of Satellite | 
No4-15181/8/GAR 413,319 PC A03/MF A01 
N94-15182/6/GAR 


Global T ling Wave on Venus. 

NO4-15162/6/GAR 413,235 PC A0S/MF A01 
N94-15183/4/GAR 

Tolimien-Schlichting/Vortex Interactions in Compressible 

Boundary Layer Flows. 


N94-15183/4/GAR 415,198 PC A03/MF A01 
N94-15184/2/GAR 
Crack- ane e ingle Measurements and Crack Tunnel- 
under Stable Tearing in Thin Sheet 2024-T3 Aluminum 
N94-15184/2/GAR 
N94-15186/7/GAR 
\Al Topic: El Nino. Southern Oscillation and interannual Cli- 


mate Variability. 
N94-15186/7/GAR 415,042 PC A03/MF A01 


N94-15187/5/GAR 
Testing and Management of Flight Instruments and Their 


413,131 PC A01/MF AO1 


414,560 PC A03/MF A01 


Noa-15187/5/GAR 
N94-15188/3/GAR 

Molecular Processes in Comets. 

N94-15188/3/GAR 
N94-15189/1/GAR 

Browsing Tool for the Internet Logical Library of the HPCC 


Software Exchange. 
N94-15189/1/GAR 414,365 PC A03/MF A01 


N94-15190/9/GAR 
Physical interpretation and Development of Ultrasonic Non- 
destructive Evaluation Techniques Applied to the Quantita- 


tive Characterization of Textile Composite Materials. 
N94-15190/9/GAR 414,489 PC A03/MF A01 


N94-15191/7/GAR 
Space Station Thermal Snengegeeton System Re- 


search and Devel 
N94-15191/7/GAR 415,609 PC A15/MF A03 


oe 
Engine Performance Computer Program (RCEMPA 


Rotary 
and RCEMAPPC): User's Guide. 
N94-15192/5/GAR 413,114 PC A11/MF A03 


N94-15193/3/GAR 
Prelaunch Optical Characterization of the Laser Geodyna- 


mic Satellite (LAGEOS 2). 
N94-15193/3/GAR 415,690 PC A15/MF A03 


N94-15254/3/GAR 
Produktionstechnik fuer Bauteile Aus Nichtmetallischen Fa- 
stoffen (Production Technology for Compo- 
nents from Nonmetallic Fiber Reinforced Materials). 
N94-15254/3/GAR 414,490 PC A11/MF AOS 
N94-15255/0/GAR 
Aufbau, Pruefung, und Aufmachung der Harze und Fasern 
(Construction, Testing, and Representation of Resin and 
Fiber Reinforced Materials). 
N94-15255/0/GAR 414,491 
(Order as N94-15254/3/GAR, PC A11/MF A03) 


N94-15256/8/GAR 
Konstruktion und Berechnung (Construction and Calcula- 


tion). 
N94-15256/8/GAR 414,492 
(Order as N94-15254/3/GAR, PC A11/MF A03) 


N94-15257/6/GAR 


Fertigungsprozess (Production Process). 
N94-15257/6/GAR 414,493 
(Order as N94-15254/3/GAR, PC A11/MF A03) 


N94-15258/4/GAR 
Maschinenentwickiung (Machine Development). 
N94-15258/4/GAR 414,494 
(Order as N94-15254/3/GAR, PC A11/MF A03) 


N94-15259/2/GAR 


Jpn poe ey und Qualitaetssicherung (Component Test- 
ind Quality Assurance). 

N 315259/2)GAR 414,495 

(Order as N94-15254/3/GAR, PC A11/MF A03) 


N94-15260/0/GAR 


Erstellung Eines Rechnerunterstuetzten Instrumentariums 
Zur Wirtschaftlichen Planung und Bewertung von Produk- 
tionsaniagen fuer Bauteile Aus Faserverbundwerkststoff 
(Development of a Computer Supported Instrumentation for 
Economic Planning and Evaluation of Production Facilities 
for Fiber Reinforced Composites Elements). 
N94-15260/0/GAR 414,496 
(Order as N94-15254/3/GAR, PC A11/MF A03) 


N94-15275/8/GAR 
Polymer infiltration Studies. 
N94-15275/8/GAR 
N94-15276/6/GAR 


New NASA LARC Multi-Purpose Prepregging Unit. 
N94-15276/6/GAR 414,357 
(Order as N94-15275/8/GAR, PC A03/MF A01) 


N94-15277/4/GAR 
renny Properties and Applications of Composites 
Using Powder-Coated Epoxy Towpreg Technology. 
N94-15277/4/GAR 414,498 
(Order as N94-15275/8/GAR, PC A03/MF A01) 
N94-15291/5/GAR 


OSMC Simulations of Mach 20 Nitrogen Flows About a 70 
Biunted Cone and Its Wake. 
N94-15291/5/GAR 415,199 PC A0B/MF A02 


N94-15295/6/GAR 


Etude Par Microscopie Electronique des Parois d’A\ 
dans les Alliages Cu3pd et Fe3al a I'Approche de la Tr: 
tion Ordre-Desordre (Electron-Microscopy Stucy of ‘Ant 


413,236 PC A03/MF A01 


414,497 PC A03/MF A01 
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phase Boundaries in Cu3Od and Fe3Al Alloys Near the 
Order-Disorder Transition). 
N94-15295/6/GAR PC A10/MF A03 


N94-15298/0/GAR 


New Method for Generating Bayes Classifiers Assuming 
Mixtures of Gaussian Densities. 
N94-15298/0/GAR 414,616 PC A03/MF A01 


N94-15414/3/GAR 


NASA Directives Master List and Index. 
N94-15414/3/GAR 413,039 PC A05S/MF A01 


N94-15416/8/GAR 


Research in Robust Control for Hi 
N94-15416/8/GAR 


N94-15421/8/GAR 


Boundary Conditions for the Paleoenvironment: Chemical 
and Physical Processes in the Pre-Solar Nebula. 
N94-15421/8/GAR 413,237 PC A02/MF A01 


N94-15427/5/GAR 


Large Eddy Simulation and Direct Numerical Simulation of 
High Speed Turbulent Reacting Flows. 
N94-15427/5/GAR 415,200 PC A11/MF A03 


N94-15429/1/GAR 


Preliminary Analysis of University of North Dakota Aircraft 
Data from the FIRE Cirrus IFO-2. 
N94-15429/1/GAR 413,115 PC A02/MF A01 


N94-15433/3/GAR 
Formation of the Stable Auroral Arc That Intensifies at Sub- 


storm Onset. 
N94-15433/3/GAR 413,255 PC A02/MF A01 
N94-15439/0/GAR 


Next Generation Weather Radar (NEXRAD)/Air Route Sur- 
veillance Radar (ARSR) Operational Comparison. 
N94-15439/0/GAR 415,834 PC A05/MF A02 


N94-15443/2/GAR 


Formal Language for the Specification and Verification of 
Synchronous and Asynchronous Circuits. 
N94-15443/2/GAR 413,656 PC A05S/MF A01 


N94-15444/0/GAR 


Designing Clutter Rejection Filters with Complex Coeffi- 
cients for Airborne Pulsed Doppler Weather Radar. 
N94-15444/0/GAR 413,303 PC A05S/MF A01 


N94-15445/7/GAR 


Development of the Seeding System Used for Laser Velo- 
cimeter Surv os the NASA Low-Speed Centrifugal Com- 


pressor Flow 
Rios 1544877/GAR 414,421 PC A03/MF A01 
N94-15446/5/GAR 


Minimum Accommodation for Aerobrake Assembly. Phase 
2: Structural Concepts for a Lunar Transfer Vehicle Aero- 
brake Which Can Be Assembled on Orbit. 

N94-15446/5/GAR 415,611 PC A03/MF A01 


N94-15447/3/GAR 


Optische Koppelemente fuer den Kohaerent Optischen 
Mehrtorempfaenger (Optical Coupling Elements for Coher- 


ent Optical Multiport Receivers). 
N94-15447/3/GAR 413,854 PC A09/MF A02 


N94-15448/1/GAR 


Schaltungen und Steuerverfahren fuer die Kombination von 
Direktumrichter und Stromrichtermotor (Circuits and Control 
Processes for Combining Direct Converters and inverter 


Motors). 
N94-15448/1/GAR 413,829 PC A07/MF A02 
N94-15475/4/GAR 


Proteus Two-Dimensional Navier-Stokes Computer Code, 
Version 2.0. Volume 2: User's Guide. 
N94-15475/4/GAR 415,201 PC A07/MF A02 


N94-15476/2/GAR 


Convective Flow Effects on Protein Crystal Growth. 
N94-15476/2/GAR 414,625 PC ‘A03/MF A01 


N94-15477/0/GAR 
Heterodyne Efficiency for a Coherent Laser Radar with Dif- 


fuse or Aerosol Tari 
N94-15477/0/GAR 413,855 PC A03/MF A01 
N94-15478/8/GAR 


Interaction Between the Shock Wave Attached to a Wedge 
and Freestream Disturbances 
N94-15478/8/GAR 415,202 PC A03/MF A01 


N94-15479/6/GAR 


Boundary Lay eres Hr eve ee ane ee 
N94-15479/6/GAR 415,203 PC A03/MF A01 


N94-15480/4/GAR 


ATLAS-2 and UARS Correlative Measurement 
ties during Space Shuttle Mission on April 8-17, 1993. 
N94-15480/4/GAR 413,320 PC A04/MF A01 


N94-15481/2/GAR 


Total Solar Ecli 
N94-15481/2/GAR 


N94-15482/0/GAR 


SPDE/SPRE Final Su 
N94-15482/0/GAR 


N94-15483/8/GAR 
Parallel Spatial Direct Numerical Simulations on the intel 


iPSC/860 
413,716 PC A03/MF A01 


414,561 


' craft. 
415,610 po ‘A03/MF A01 


of 3 November 1994. 
413,185 PC A04/MF A01 


Report. 
415,778 PC A0S/MF A02 


Hypercube. 
N94-15483/8/GAR 
N94-15484/6/GAR 


Illustrated 
N94-15484/6/GAI 


of Textile Terms for 


414,518 (A03/MF A01 


N94-15485/3/GAR 
Proteus Two-Dimensional Navier-Stokes Computer Code, 


Version 2.0. Volume 1: Analysis Description. 
N94-15485/3/GAR 415,204 PC A04/MF A01 


N94-15486/1/GAR 


Open Environments to Support Systems 
integration: A Study Using the Portable ae a Tool Emr 


ronment (PCTE). 
N94-15486/1/GAR 413,717 PC A03/MF A01 
N94-15487/9/GAR 


Use of the Noncentral chi-Square Density Function for the 
Distribution of ler Spectral Estimates. 
N94-15487/9/GAR 413,116 PC A03/MF A01 


N94-15488/7/GAR 


Proteus Three-Dimensional Navier-Stokes Computer Code, 
Version 1.0. Volume 2: User's Guide. 
N94-15488/7/GAR 415,205 PC A05/MF A02 


N94-15489/5/GAR 


Multiphase Complete Exchange: A Theoretical Analysis. 
N94-15489/5/GAR 413,778 PC A03/MF A01 


N94-15529/8/GAR 


SeaWIFS Technical te Series. Volume 12, SeaWiFS 
Technical Report Series Cumulative Index: Volumes 1-11. 
N94-15529/8/GAR 415,068 PC A03/MF A01 


N94-15530/6/GAR 


Growth of New Materials for Solid State Laser Applications. 
The Growth of ZNGEP2 by the Vertical Bri Method. 
N94-15530/6/GAR 415,268 A03/MF A01 


N94-15531/4/GAR 
Expert bag tee Shell for ining Vegan Characteristics: 
ask 


Atmospheric ) 
N94-15531/4/GAR 414,913 PC A03/MF A01 
N94-15532/2/GAR 
Aerodynamic Flight Control to Increase Payload Capability 


of Future Launch Vehicles 
N94-15532/2/GAR 415,691 PC A05/MF A01 
N94-15533/0/GAR 


X ray Emission from Wolf-Rayet Stars with Recurrent Dust 


Formation. 
N94-15533/0/GAR 413,238 PC A02/MF A01 
N94-15534/8/GAR 


Assessment of Finite-Element ne Techniques for 
Thick-Solid/Thin-Shell Joints 
N94-15534/8/GAR 415.612 PC A03/MF A01 


N94-15535/5/GAR 
Statistical 
N94-15535/5/GAR 

N94-15536/3/GAR 
E Tutorial on Formal Specification and Verification 


Using PVS. 
N94-15536/3/GAR 415,835 PC A04/MF A01 
N94-15537/1/GAR 


Autogenic-Feedback Training (AFT) as a _ Preventive 
Method for Space Motion Sickness: Background and Exper- 


imental Design. 
N94-15537/1/GAR 414,720 PC A03/MF A01 
N94-15538/9/GAR 


Reactive System Verification Case Study: Fault-Tolerant 
tion. 


Transputer 
N94-15538/9/GAR 413,718 PC A03/MF A01 
N94-15545/4/GAR 


Space Station Facility Government a 
N94-15545/4/GAR 415,613 A03/MF A01 


N94-15546/2/GAR 
Estimating and Bidding for the Space Station Processing 


Facility. 

N94-15546/2/GAR 415,614 PC A03/MF A01 
N94-15547/0/GAR 

NASA Space Engineering Research Center for VLSI 


System " 
N94-15547/0/GAR 413,895 PC AOS/MF A01 
N94-15548/8/GAR 


Fault on for Data Systems. 
N94-15548/8/GAR 414,366 PC A03/MF A01 
N94-15549/6/GAR 


Call Sign intelligibility Improvement Using a Spatial Auditory 


Display. 

N94-15549/6/GAR 413,646 PC A03/MF A01 
N94-15550/4/GAR 

Altitude Deviations: Breakdowns of an Error-Tolerant 


N94-15550/4/GAR 415,865 PC A03/MF A01 
N94-15551/2/GAR 

— Investigations in Three-Dimensional internal 

N94-15551/2/GAR 415,206 PC A03/MF A01 
N94-15552/0/GAR 

ag International Workshop on Laser Ranging instrumen- 


tation. 
N94-15552/0/GAR 415,779 PC A99/MF A06 
N94-15553/8/GAR 
Laser Tracking for Vertical Control. 
N94-15553/8/GAR 415,780 
(Order as N94-15552/0/GAR, PC A99/MF A06) 
N94-15554/6/GAR 


Laser Ranging Network Performance and Routine Orbit De- 
termination at D-PAF. 


tion of Tolerance Limits. 
414,617 PC A03/MF A01 


N94-15574/4/GAR 


N94-15554/6/GAR 415,647 
(Order as N94-15552/0/GAR, PC A99/MF A06) 


pyrvitens ss nen 


ition to Ld. Transfer Using Geodetic 
Senemne and coy apt Space Programs. 
N94-15555/3/GAR 413,628 


(Order as N94-15552/0/GAR, PC A99/MF A06) 
N94-15556/1/GAR 
Applications of SLR. 
N94-15556/1/GAR 414,822 
(Order as N94-15552/0/GAR, PC A99/MF A06) 
N94-15557/9/GAR 
Satellite Signatures in SLR Observations. 
N94-15557/9/GAR 415,781 
(Order as N94-15552/0/GAR, PC A99/MF A06) 
N94-15558/7/GAR 
Work at Graz on Satellite Signatures. 
N94-15558/7/GAR 415,782 
(Order as N94-15552/0/GAR, PC A99/MF A06) 
N94-15559/5/GAR 
Precision of Today's Satellite Laser R. 
N94-15559/5/GAR ore , 783 
(Order as N94-15552/0/GAR, PC A99/MF A06) 
N94-15560/3/GAR 
SLR Data Screening; Location of Peak of Data — i 
N94-15560/3/GAR 
(Order as N94-15552/0/GAR, PC ASo/ME *08) 
N94-15561/1/GAR 
— Median Filtering for Preprocessing of Time Series 
Noe 15861/1/GAR 414,618 
(Order as N94-15552/0/GAR, PC A99/MF A06) 
N94-15562/9/GAR 


SATCOP Mission Planning Software Package. 
N94-15562/9/GAR 415,785 
(Order as N94-15552/0/GAR, PC A99/MF A06) 
N94-15563/7/GAR 
Nd:YLF Laser for Airborne/Spaceborne Laser Ranging. 
N94-15563/7/GAR 415,269 
(Order as N94-15552/0/GAR, PC A99/MF A06) 
N94-15564/5/GAR 
Alternative Wavelengths for Laser Ranging. 
N94-15564/5/GAR 415,786 
(Order as N94-15552/0/GAR, PC A99/MF A06) 
N94-15565/2/GAR 
New Methods of Generation of Ultrashort Laser Pulses for 


Ranging. 
N94°15565/2/GAR 415,270 
(Order as N94-15552/0/GAR, PC A99/MF A06) 
N94-15566/0/GAR 
i Compression of the Passively Mode-Locked 
Pulsewidth and Pulse Train. 
N94-15566/0/GAR 415,271 
(Order as N94-15552/0/GAR, PC A99/MF A06) 
N94-15567/8/GAR 
improved Light Source for Laser Ranging. 
N94-15567/8/GAR 415,272 
(Order as N94-15552/0/GAR, PC A99/MF A06) 
N94-15568/6/GAR 
Preliminary Results from the Portable Standard Satellite 
Laser Ranging intercomparison with MOBLAS-7. 
N94-15568/6/GAR 415,787 
(Order as N94-15552/0/GAR, PC A99/MF A06) 
N94-15569/4/GAR 


Performance on of Detector Electronics for Milli- 

meter Laser R. 

N94-15569/4/GAR 413,856 
(Order as N94-15552/0/GAR, PC A99/MF A06) 


ee 
—_— Capabilities of SPADS for Laser Ranging. 
Noe 15570/2/GAR 415,788 
(Order as N94-15552/0/GAR, PC A99/MF A06) 
N94-15571/0/GAR 
How to Squeeze Quantum Efficiency and High Time 


Resolution out of a SPAD. 
N94-15571/0/GAR 413,857 
(Order as N94-15552/0/GAR, PC A99/MF A06) 


N94-15572/8/GAR 
pee State Detector Technology for Picosecond Laser 


Nowe 15572/8/GAR 413,858 
(Order as N94-15552/0/GAR, PC A99/MF A06) 


N94-15573/6/GAR 
Streak Camera Based SLR Receiver for Two Color Atmos- 
i ts. 


pheric Measuremen' 
N94-15573/6/GAR 415,097 
(Order as N94-15552/0/GAR, PC A99/MF A06) 


N94-15574/4/GAR 
First pare Laser Echoes Recorded on the Streak 


N94-15574/4/GAR 415,789 
(Order as N94-15552/0/GAR, PC A99/MF A06) 
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N94-15575/1/GAR 
Experience and Results of the 1991 MTLRS-1 USSR Cam- 


Nos. 15575/1/GAR 415,790 
(Order as N94-15552/0/GAR, PC A99/MF A06) 


N94-15576/9/GAR 
ETALON-1,-2 Center of Mass Correction and Array Refiec- 


tivity. 
N94-15576/9/GAR 415,791 
(Order as N94-15552/0/GAR, PC A99/MF A06) 


N94-15577/7/GAR 
Test Results from LAGEOS-2 Optical Characterization 
Using Pulsed Lasers 
N94-15577/7/GAR 415,792 
(Order as N94-15552/0/GAR, PC A99/MF A06) 
N94-15578/5/GAR 
a of TOPEX Laser Retroreflector Array Characteris- 


NOd- 15578/5/GAR 415,793 
(Order as N94-15552/0/GAR, PC A99/MF A06) 


N94-15579/3/GAR 


Historical MOBLAS System Characterization. 
N94-15579/3/GAR 415,794 
(Order as N94-15552/0/GAR, PC A99/MF A06) 


N94-15580/1/GAR 


Optimum ae for Two Color Ranging. 
N94-15580/1/G. 415,795 
(Order as N94-15552/0/GAR, PC A99/MF A06) 


N94-15581/9/GAR 


Two Color Satellite Laser Ranging Upgrades at Goddard's 


1.2M Telescope F 
N94-15581/9/GAR 415,796 
(Order as N94-15552/0/GAR, PC A99/MF A06) 


N94-15582/7/GAR 
ee Canis ee ee ee 
No 15 VIGAR 415,797 
(Order as N94-15552/0/GAR, PC A99/MF A06) 
N94-15583/5/GAR 
Millimeter ope | Satellites for Two Color Ranging. 
N94-15583/5/GA 415,692 
(Order as N94-15552/0/GAR, PC A99/MF A06) 
N94-15584/3/GAR 


Two W: 
N94-15584 


Satellite Laser Ranging Using SPAD. 
/3/GAR 415,798 
(Order as N94-15552/0/GAR, PC A99/MF A06) 


N94-15585/0/GAR 


in Accuracy SLR with Second 
es. 


N94-15585/0/GAR 415,799 
(Order as N94-15552/0/GAR, PC A99/MF A06) 


N94-15586/8/GAR 
State-of-the-ART Satellite Laser Range Modeling for Geo- 
detic and ic Applications. 
N94-15586/8/GA 415,800 
(Order as N94-15552/0/GAR, PC A99/MF A06) 
N94-15587/6/GAR 
Geometric Analysis of Satellite Laser Ranging Data. 
N94-15587/6/GAR 415,801 
(Order as N94-15552/0/GAR, PC A99/MF A06) 
N94-15588/4/GAR 


improvement of SLR Accuracy, a Possible New Step. 
N94-15588/4/GAR 415,802 
(Order as N94-15552/0/GAR, PC A99/MF A06) 


N94-15589/2/GAR 


Accuracy of ERS-1 Orbit Predictions. 
N94-15589/2/GAR 415,676 
(Order as N94-15552/0/GAR, PC A99/MF A06) 


N94-15590/0/GAR 


Compensation for the Distortion in Satellite Laser Range 
Predictions Due to Varying Pulse Travel Times. 

No4-15800/0/GAR 415,803 
(Order as N94-15552/0/GAR, PC A99/MF A06) 


N94-15591/8/GAR 


Time bias Corrections to Predictions. 
N94-15591/8/GAR 415,804 
(Order as N94-15552/0/GAR, PC A99/MF A06) 


N94-15592/6/GAR 


Formation of on-Site Normal Points. 
N94-15592/6/GAR 415,805 
(Order as N94-15552/0/GAR, PC aso/Mir A06) 


N94-15593/4/GAR 


Laser Ranging Data. 
N94- No410500/4/GAR 
(Order as N94-15552/0/GAR, PC aso/me Noe) 


N94-15594/2/GAR 


Computer Networking at SLR Stations. 
N94-15594/2/GAR 413,604 


(Order as N94-15552/0/GAR, PC A99/MF A06) 
N94-15595/9/GAR 
Upgrading NASA/DOSE Laser Ranging System Control 
N94-15595/9/GAR 413,657 
(Order as N94-15552/0/GAR, PC A99/MF A06) 
N94-15596/7/GAR 
HP Upgrade Operational Streamlining. 
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N94-15596/7/GAR 
(Order as N94-15552/0/GAR, PC Ase/Me 50) 
N94-15597/5/GAR 
Application of the Robust Estimate in SLR Data Prepro- 
N94-15597/5/GAR 5,807 
(Order as N94-15552/0/GAR, PC aso/Me ‘A06) 
N94-15598/3/GAR 
aa, X-Y Offset Guiding Stage for the 
oe 95606/3/GAR 415,808 
(Order as N94-15552/0/GAR, PC A99/MF A06) 
N94-15599/1/GAR 


Lunar Laser Ranging Data Processing in a Unix/X Windows 
Environment. 
N94-15599/1/GAR 

(Order as N94-15552/0/GAR, PC Ages N08) 


N94-15600/7/GAR 


LLR: Activities in Wettzell. 
N94-15600/7/GAR 415,649 
(Order as N94-15552/0/GAR, PC A99/MF A06) 


N94-15601/5/GAR 


Matera Laser es Observatory (MLRO): An Overview. 
N94-15601/5/GAI 415,650 
(Order as N94-15552/0/GAR, PC A99/MF ‘A06) 


N94-15602/3/GAR 
Performance of the Upgraded Orroral Laser Ranging 


N94-15602/3/GAR 415,651 
(Order as N94-15552/0/GAR, PC A99/MF A06) 


N94-15603/1/GAR 
Sub-cm Ri = Other Improvements in Graz. 
N94-15603/1/ 415,809 


(Order ¢ as N94-15552/0/GAR, PC A99/MF A06) 
N94-15604/9/GAR 


Upgr of the Borowiec Laser Station. 
N94-1 /9/GAR 415,652 
(Order as N94-15552/0/GAR, PC A99/MF A06) 


N94-15605/6/GAR 


Development of Shanghai Satellite Laser Ranging 1. 
N94-15605/6/GAR 415,653 
(Order as N94-15552/0/GAR, PC A99/MF A06) 


N94-15606/4/GAR 


WLRSL Wettzell Laer Ranging System. 
N94-15606/4/GAR 
(Order as N94-15552/0/GAR, PC Aso/MF N08) 


N94-15607/2/GAR 


Ground Based Laser Ranging for Satellite Location. 

N94-15607/2/GAR 415,810 
(Order as N94-15552/0/GAR, PC A99/MF A06) 

N94-15608/0/GAR 

New Progress of Ranging Technology at Wuhan Satellite 

Laser Ranging Station. 

N94-15608/0/GAR 415,655 
(Order as N94-15552/0/GAR, PC A99/MF A06) 


N94-15609/8/GAR 


TLRS-3 System pate. 
N94-15609/8/GA\ 5,656 
(Order as N94-15552/0/GAR, PC Ase/Me A06) 


N94-15610/6/GAR 


Results of the MTLRS-1 Upgrade. 
N94-15610/6/GAR 415,657 
(Order as N94-15552/0/GAR, PC A99/MF A06) 


N94-15611/4/GAR 


New MTLRS-1 Receiving System. 
N94-15611/4/GAR 
(Order as N94-15552/0/GAR, PC ago/Me “K08) 


N94-15612/2/GAR 


New MTLAS Tri System. 
N94-15612/2/GAR 415,659 
(Order as N94-15552/0/GAR, PC A99/MF A06) 


N94-15613/0/GAR 
Transputer Based Control System for MTLRS. 
N94-15613/0/GAR 415,660 


(Order as N94-15552/0/GAR, PC A99/MF A06) 
N94-15614/8/GAR 
Airborne 2 Color Ranging Experiment. 
N94-15614/8/GAR 413,321 
(Order as N94-15552/0/GAR, PC A99/MF A06) 
N94-15615/5/GAR 
GLRS-R 2-Colour Retroreflector T: Design and Predict- 
ed Performance. -™ 
N94-15615/5/GAR 415,273 
(Order as N94-15552/0/GAR, PC A99/MF A06) 
N94-15616/3/GAR 
Effects of Turbulence on the Geodynamic Laser Ranging 
N94-15616/3/GAR 415,811 
(Order as N94-15552/0/GAR, PC A99/MF A06) 
N94-15617/1/GAR 
wo of the Mars Observer Laser Altimeter 
N94-15617/1/GAR 415,812 
(Order as N94-15552/0/GAR, PC A99/MF A06) 
N94-15618/9/GAR 
Bench Checkout Equipment for Spaceborne Laser Altimeter 
Systems. 


N94-15618/9/GAR 415,813 

(Order as N94-15552/0/GAR, PC A99/MF A06) 
N94-15619/7/GAR 

Mars Laser Altimeter Based on a Single Photon Ranging 


Technique. 
N94-15619/7/GAR 415,814 


(Order as N94-15552/0/GAR, PC A99/MF A06) 
N94-15620/5/GAR 
Multi-Beam Laser Altimeter. 
N94-15620/5/GAR 415,815 
(Order as N94-15552/0/GAR, PC A99/MF A06) 
N94-15621/3/GAR 
Satellite Laser Station Helwan Status 1992. 
N94-15621/3/GAR 415,661 
(Order as N94-15552/0/GAR, PC A99/MF A06) 
N94-15622/1/GAR 
Optical Attenuation Mechanism Upgrades, MOBLAS, and 
TLRS Systems. 
N94-15622/1/GAR 415,816 
(Order as N94-15552/0/GAR, PC A99/MF A06) 
N94-15623/9/GAR 
Third Generation SLR Station Potsdam No. 7836. 
N94-15623/9/GAR 415,662 
(Order as N94-15552/0/GAR, PC A99/MF A06) 
N94-15624/7/GAR 
Performance Comparison of High Speed Microchannel 
Plate Photomultiplier Tubes. 
N94-15624/7/GAR 413,859 
(Order as N94-15552/0/GAR, PC A99/MF A06) 
N94-15625/4/GAR 
Station Report on the Goddard Space Flight Center (GSFC) 
1.2 Meter Telescope Facility. 
N94-15625/4/GAR 
(Order as N94-15552/0/GAR, PC Ago/Me 4.08) 
N94-15639/5/GAR 
Investigate Wave-Mean Flow Interaction and Transport in 
the Extratropical Winter Stratosphere. 
N94-15639/5/GAR 413,262 PC A01/MF A01 
N94-15640/3/GAR 
Fault Handling Schemes in Electronic Systems with ean 
ic Application to Radiation Tolerance and VLSI 
Noa 15640/3/GAR 413,659 PC A06 NF A02 
N94-15641/1/GAR 
Statistical Analysis of Trigonometric Parallaxes. 
N94-15641/1/GAR 413,187 PC A01/MF A01 
N94-15642/9/GAR 


Eine Systematik fuer Elastische-Plastische Stoffgleichungen 

bei Grossen Verformungen Auf der Basis des Cosserat- 
Kontinuumsmodells (Systematology for Elastic-Plastic Mate- 

rial Equations by Large Deformations on the Basis of the 

Cosserat-Continuum Model). 

N94-15642/9/GAR 415,393 PC A13/MF A03 


N94-15643/7/GAR 
Contribution a |’Elaboration yu de Commande 
_—— pour la Conduite de Procedes Fermentaires 
(Contribution to the Elaboration of Some Adaptive Control 
A s for Fermentation Processes Monitoring). 
N94-15643/7/GAR 414,626 PC A10/MF A03 
N94-15644/5/GAR 
ECS: Ninth Year in Orbit. 
N94-15644/5/GAR 
N94-15645/2/GAR 


Experimental Study of ASTOVL Related Jet Flows to 
Produce CFD Code Validation Data. Phase 3: Results of 


Experiments. 
N94-15645/2/GAR 413,071 PC A04/MF A01 
N94-15646/0/GAR 

Develop Advanced Nonlinear Signal Analysis Topographical 


M. System. 
N94 15846/0/GAR 413,551 PC A03/MF A01 
N94-15647/8/GAR 


Optical Fiber Spectroscopy: A Study of the Luminescent 
Properties of the Europium lon for Thermal Sensors 
N94-15647/8/GAR 415,274 PC A03/MF A01 


N94-15648/6/GAR 
Bandwidth Characteristics of Multimedia Data Traffic on a 


Local Area Network. 

N94-15648/6/GAR 415,817 PC A03/MF A01 
N94-15654/4/GAR 

Evaporation from a Meniscus within a Capillary Tube in Mi- 

crogravity. 

N94-15654/4/GAR 415,207 PC A03/MF A01 
N94-15655/1/GAR 


Aerodynamic Control of Type Vehicles Through 
Vortex Manipulation. Volume 1: Static Water Tunnel Tests. 
N94-15655/1/GAR 413,072 PC A0S/MF A01 


N94-15656/9/GAR 
Verification of a Two-Dimensional Infiltration Model for the 


Resin Transfer b 
N94-15656/9/GAR 414,519 PC A05/MF A02 
N94-15657/7/GAR 


ession of Dynamic Stall with a Leading-Edge Silat on 
413,073 PC A04/MF A01 


415,693 PC A03/MF A01 


a 7 Airfoil. 
N94- 15657/7/GAR 
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N94-15658/5/GAR 
Toxic Substances Registry System: Index of Material Safety 


Data Sheets. 
N94-15658/5/GAR 414,683 PC A99/MF E08 
N94-15677/5/GAR 
Aerodynamic Control of Nasp-Type Vehicles through Vortex 
Manipulation. Volume 2: Static Wind Tunnel Tests 
N94-15677/5/GAR 413,074 PC A07/MF A02 


N94-15678/3/GAR 
Particle Kinetic Simulation of High Altitude Hyperveiocity 


Flight. 
N94-15678/3/GAR 415,677 PC A04/MF A01 
N94-15679/1/GAR 


Theory of QSO ga Line Systems and Their Rela- 


tionship to the Galaxies. 
N94-15679/1/GAR 413,239 PC A01/MF A01 
N94-15680/9/GAR 


Exploring the Southern Ocean Response to Climate 


Cha 

N94. 15680/9/GAR 415,069 PC A01/MF A01 

N94-15681/7/GAR 
Wind Tunnel pe 
Different Lengths at 
N94-15681/7/GAR 

N94-15695/7/GAR 
Stochastic Scheduling in in- ae Networks. 
N94-15695/7/GAR 414,608 PC A03/MF A01 

N94-15696/5/GAR 
Heat Transfer and Aerodynamics of a 3D Nozzle 
Guide Vane Tested in the Pyestock Isentropic Light Piston 


Facility. 

N94-15696/5/GAR 413,534 PC A03/MF A01 
N94-15700/5/GAR 

Engineering Design of sub-Micron Topographies for Simul- 

ey Adherent and Reflective Metal-Polymer inter- 


fac 
N94-15700/5/GAR 414,562 PC A04/MF A01 
N94-15701/3/GAR 
Sea ice Motions in the Central Arctic ice Central Arctic 
Pack Ice as Inferred from AVHAR | " 
N94-15701/3/GAR 415,070 PC A02/MF A01 


N94-15702/1/GAR 
Free Decay of Coupled Heave and Pitch Motions of a 


Mode! Fri ' 
N94-15702/1/GAR 415,050 PC A03/MF A01 


N94-15703/9 


Linear Encoding Device. 
PAT-APPL-8-037 876/GAR 414,348 
PC NO3/MF A04 


tion of Three Axisymmetric Cowls of 
jach Numbers from 0.60 to 0.92. 
413,075 PC A13/MF A03 


N94-15704/7 


Steering Capaciflector Sensor. 
PAT-APPL-7-979 987/GAR 


413,909 
PC NO3/MF A04 


N94-15705/4 


Rotary Encodi 


ing Device. 
PAT-APPL-7-971 035/GAR 413,860 


PC NO3/MF A04 
N94-15706/2 
Method of Detecting and Locating Electrical Current imbal- 


ances. 
PAT-APPL-8-006 413/GAR 413,861 
PC NO3/MF A04 
N94-15707/0 


Connector Systems for Structures. 


PAT-APPL-8-066 271/GAR 414,389 


PC NO3/MF A04 
N94-15708/8/GAR 
Prediction of Stable Tearing of 2024-T3 Aluminum Alloy 


Using the Crack-Tip Opening Ai 
N94-15708/8/GAR me4eee PC PC A03/MF A01 


N94-15709/6/GAR 
Preliminary Analysis and Design Optimization of the Short 
Spacer Truss of Space Station Freedom. 
N94-15709/6/GAR 415,615 PC A03/MF A01 
N94-15710/4/GAR 
Simplistic Look at Limit Stresses from Random Loading. 
N94-15710/4/GAR 415,394 PC A03/MF A01 
N94-15711/2/GAR 
Reliability of Autonomic Responses and Malaise Across 
Multiple Motion Sickness Stimulation Tests. 
N94-15711/2/GAR 414,721 PC A02/MF A01 
N94-15712/0/GAR 
Satellite Situation Report 
N94-15712/0/GAR 
N94-15713/8/GAR 
Mechanisms of Combustion Limits in Premixed Gas Flames 


at Microgravity. 
N94-15713/8/GAR 415,567 PC A03/MF A01 


N94-15714/6/GAR 
Bruk AV e Ordens Statistikk | Shee 
[ tatistics in Signal 
413,779 A03/MF A01 


, Volume 33, No. 3. 
415,694 PC A05/MF A02 


(Higher Order 
N94-15714/6/GAR 
N94-15715/3/GAR 


to ing from Space Radiations 
N94-15715/3/GAR 
N94-15716/1/GAR 


Use of Photostress and Strain Gages to Analyze Behavior 
of Weidments and Use of Photostress and Strain Gages to 
Analyze Behavior of an AFT Skirt Test Specimen. 


414,945 PC A0S/MF A01 


N94-15716/1/GAR 
N94-15717/9/GAR 
Investigation of the Effects of Extravehicular Activity (EVA) 


Gloves on Performance. 
N94-15717/9/GAR 415,568 PC A03/MF A01 
N94-15718/7/GAR 


Lift-Fan Powered-Lift Aircraft Concept: Lessons Learned. 
N94-15718/7/GAR 413,117 PC AOS/MF A01 


N94-15719/5/GAR 


Representation in Incremental Learning. 
N94-15719/5/GAR 413,780 PC A01/MF A0O1 


N94-15720/3/GAR 
Aerodynamic Control of NASP-Type Vehicles through 
l i lolume 4 


Vortex Manipulation, ' 

N94-15720/3/GAR 413,076 PC A08/MF A02 
N94-15721/1/GAR 

eo ede oy Arey os blll ageae 


NOs 18701/1/GAR 414,920 PC A03/MF A01 
N94-15722/9/GAR 
Physical Properties of the Benchmark Models Program Su- 


percritical Wing. 
N94-15722/9/GAR 413,118 PC A04/MF A01 
N94-15723/7/GAR 


414,387 PC A03/MF A01 


Prioritization M lor Chemical Replacement. 
N94-15723/7/GAR 414,135 PC A04/MF A01 
yen reed 


arallel| Adaptive Mesh Refinement Aig 
Nos 18724/5/GAR 413, 


N94-15751/8/GAR 
Parametric Resonant Triad Interactions in a Free Shear 


N94-15751/8/GAR 415,208 PC A03/MF A01 
N94-15752/6/GAR 

Study of Multi-Dimensional Radiative Energy Transfer in 

Molecular Gases. 

N94-15752/6/GAR 415,521 PC A04/MF A01 
N94-15753/4/GAR 


Flight Testing of Airbreathing Hypersonic V: 
N94-15753/4/GAR 415,616 By A03/MF A01 
N94-15754/2/GAR 


Simultaneous Measurement of Temperature and Strain 
es. 


Using Four Connecting Wir 
N94-15754/2/GAR 414,346 PC A02/MF A01 
N94-15765/8/GAR 


PC A03/MF A01 


Cryogenic Measurements of Aerojet GaAs n-JFETS. 
N94-15765/8/GAR 413,896 PC A04/MF A01 


N94-15766/6/GAR 
Analytical and Experimental Investigation of the Feasibility 
of Accelerated Lifetime Testing of Materials Exposed to an 


Atomic 
N94-15766/6/GAR 414,533 PC A03/MF A01 


N94-15767/4/GAR 
Resonant Frequencies of irregularly Shaped Microstrip An- 
Moments 


tennas Using Method of 
N94-15767/4/GAR 413,637 PC A03/MF A01 
N94-15768/2/GAR 


Numerical Simulation of Three-Dimensional Self-Gravitating 


Flow. 

N94-15768/2/GAR 415,209 PC A03/MF A01 
N94-15769/0/GAR 

Friction and Wear of Ceramic/Ceramic and Ceramic/Metal 


Combinations in Sliding Contact. 

N94-15769/0/GAR 414,534 PC A03/MF A01 
N94-15780/7/GAR 

Aerodynamic Control of Nasp-Type Vehicles through Vortex 

Manipulation. Voiume 3: Wing Rock Experiments. 

N94-15780/7/GAR 413,077 PC A07/MF A02 


N94-15781/5/GAR 
Directory of Research Projects: Planetary Materials and 


Geochemistry. 

N94-15781/5/GAR 413,179 PC A06/MF A02 
N94-15782/3/GAR 

NASA Trend some 

N94-15782/3/GA\ 
N94-15783/1/GAR 

In-Flight | igation of a Rotating Serer Genes Struc- 


tural Excitation item for Flutter T: 
N94-15783/1/GAR 413,087 PC A03/MF A01 


N94-15784/9/GAR 
User's Manual for the HYPGEN Hyperbolic Grid Generator 


and the HGU! Gri User Intertace. 
N94-15784/9/GA\ 413,720 PC A03/MF A01 


N94-15793/0/GAR 
Fidelity Assessment of a UH-60A Simulation on the NASA 


Ames Vertical Motion Simulator. 
N94-15793/0/GAR 413,119 PC A14/MF A03 


N94-15794/8/GAR 


Wall Interference and Boundary Simulation in a Transonic 
Wind Tunnel with a Discretely Slotted Test Section. 
N94-15794/8/GAR 413,141 PC A04/MF AO1 


N94-15795/5/GAR 
I tion of Radiative Interaction in Laminar Flows 


Using ie Cario Simulation 
N94-15795/5/GAR 415,522 PC A03/MF A01 
N94-15796/3/GAR 
Generating Local Addresses and Communication Sets for 
Data-P: Programs. 


415,569 PC A04/MF A01 


N94-15817/7/GAR 


N94-15796/3/GAR 
N94-15797/1/GAR 
Workshop on Advanced Technologies for Planetary Instru- 


ments. 

N94-15797/1/GAR 415,578 PC A04/MF A01 
N94-15798/9/GAR 

NAS Technical Summaries: Ni 

tion Program, March 1991 oa 

N94-15798/9/GAR 
N94-15799/7/GAR 

= Element Method for Potential Flow in Non-Uniform 


os Closed Form Analysis with CFD. 
N94-15799/7/GAR 415,211 PC A03/MF A01 
N94-15800/3/GAR 


Papers + gee at the Eleventh International Symposium 


on Earth Ti 
N94-15800/3/GAR 414,823 PC A09/MF A02 


N94-15801/1/GAR 


Report of the International Center for Earth Tides for the 
Period 1985-1989. 
N94-15801/1/GAR 414,824 

(Order as N94-15800/3/GAR, PC A09/MF A02) 


N94-15802/9/GAR 
New Feedback System for Instruments Equipped with a Ca- 
Transducer. 
N94-15802/9/GAR 
(Order as N94-15800/3/GAR, PC A0o/MF ‘Koz 
N94-15803/7/GAR 
Long Baseline Watertubes. 
N94-15803/7/GAR 
(Order as N94-15800/3/GAR, PC A0o/ME ‘Koay 
N94-15804/5/GAR 
Temperature Measurements. 
N94-15804/5/GAR 414,827 
(Order as N94-15800/3/GAR, PC A09/MF A02) 
N94-15805/2/GAR 
Calibration Platforms for Gravimeters. 


N94-15805/2/GAR 4,828 
(Order as N94-15800/3/GAR, PC Aoo/Me A02) 


N94-15806/0/GAR 
Cooperative Projects in Geodynamical Instrumentation be- 
tween the State Seismological Bureau (China) and the 


Royal Observatory of Belgium. 
N94-15806/0/GAR 414,829 
(Order as N94-15800/3/GAR, PC A09/MF A02) 


N94-15807/8/GAR 


Tidal Parameters at Brussels Fundamental Station. 
N94-15807/8/GAR 414,830 
(Order as N94-15800/3/GAR, PC A09/MF A02) 


N94-15808/6/GAR 

fonaen Gravity Changes Observed with a Superconduct- 
Gravimeter. 

-15808/6/GAR 4,831 
(Order as N94-15800/3/GAR, PC A0e/Me A02) 

N94-15809/4/GAR 
Earth Tides Results Obtained with Gravimeters, Clinom- 
eters, and Strainmeters in Belgium and in Grand Duchy of 


Luxem| 
N94-15809/4/GAR 414,832 


(Order as N94-15800/3/GAR, PC A09/MF A02) 
N94-15810/2/GAR 
Results of Tidal Gravity Observations with a Conical Pendu- 


lum. 
N94-15810/2/GAR 414,833 
(Order as N94-15800/3/GAR, PC A09/MF A02) 


N94-15811/0/GAR 


What We Can Learn About Ocean Tides from Tide Gauge 

and Gravity Loading Measurements. 

N94-15811/0/GAR 414,834 
(Order as N94-15800/3/GAR, PC A09/MF A02) 


N94-15812/8/GAR 


Water-Levels Fluctuations in a Borehole at the R 

servatory of jum: Effects on Local Gravity, E Tidal, 

and Barometric . 

N94-15812/8/GAR 414,895 
(Order as N94-15800/3/GAR, PC A09/MF A02) 


eee ea 
Study of the Observed Tidal Residue Vectors B Versus 
Oceanic dal Load Vectors L. 
N94-15813/6/GAR 4,836 
(Order as N94-15800/3/GAR, PC A0o/MF A02) 
N94-15814/4/GAR 
Tidal Gravity Anomalies and Tectonics. 
N94-15814/4/GAR 414,837 
(Order as N94-15800/3/GAR, PC A09/MF A02) 
N94-15815/1/GAR 
Report of the Working Group on Theoretical Tidal Model. 
N94-15815/1/GAR 414,838 
(Order as N94-15800/3/GAR, PC A09/MF A02) 
N94-15816/9/GAR 


Exposure Fluctuations of Astronauts Due to Orientation. 
N94-15816/9/GAR 415,666 PC A04/MF ‘A01 


N94-15817/7/GAR 
Explosive Boiling at Very Low Heat Fluxes: A Microgravity 
Phenomenon. 


413,721 PC A03/MF A01 


naan rae Simula- 
nO PoC A12/MF A03 


‘al Ob- 
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N94-15817/7/GAR 415,570 PC A02/MF A01 
N94-15818/5/GAR 

Stability Analysis of Approximate Factorization Methods for 

3D Euler and Navier-Stokes Equations. 

N94-15818/5/GAR 415,212 PC A03/MF A01 
N94-15819/3/GAR 


NASA Lewis 9- by 15-Foot Low-Speed Wind Tunnei User 


Manual. 

N94-15819/3/GAR 413,142 PC A03/MF A01 
N94-15831/8/GAR 

Space Transfer Concepts and Analyses for Exploration Mis- 


sions, Phase 4. 
N94-15831/8/GAR 415,579 PC A07/MF A02 
N94-15832/6/GAR 


Corrosion Protection of Metals by lon Vapor Deposited Alu- 


minum. 
N94-15832/6/GAR 414,456 PC A03/MF A01 
N94-15833/4/GAR 
Adaptive Wavelet Collocation Methods for initial Value 


Boundary Problems of Nonlinear PDE's. 
N94-15833/4/GAR 415,219 PC A04/MF A01 
yet ne et 


inviscid Instability of Streamwise Corner F' 
Noe. 15834/2/GAR 415,214 ‘36 A03/MF A01 


N94-15838/3/GAR 


NASA/DOD Aerospace Knowledge Diffusion Research 

Project. Paper 32: A New Era in International Technical 

Communication: American-Russian Collaboration 

N94-15838/3/GAR 415,818 PC A02/MF A01 
N94-15839/1/GAR 


and US 

N94-15839/1/GAR 

N94-15864/9/GAR 
Feasibility of a Microgravity Enhancement System for 


Station Freedom. 
N94-15864/9/GAR 415,617 PC A06/MF A02 
N94-15865/6/GAR 


Proteus Three-Dimensional Navier-Stokes Computer Code, 
Version 1.0. Volume 3: Programmer's Reference. 
N94-15865/6/GAR 415,215 PC A13/MF A03 


N94-15866/4/GAR 
Effect of Wind Tunnel Acoustic Modes on Linear Oscillating 


N94-15866/4/GAR 415,216 PC A03/MF A01 
N94-15867/2/GAR 


Proteus Two-Dimensional Navier-Stokes Computer Code, 
Version 2.0. Volume 3: Programmer's Reference. 
N94-15867/2/GAR 415,217 PC A12/MF A03 


N94-15868/0/GAR 
Filters for the international Solar Terrestrial Physics (ISTP) 


Mission Far Ultraviolet | 
N94-15868/0/GAR 415,275 PC A03/MF A01 
N94-15869/8/GAR 


Thin Film Design for Far Ultraviolet Polarizers 
and Absorption Technique. 
415,276 PC A03/MF A01 


415,819 PC A02/MF A01 


Phase and Amplitude Detection 


and Apparatus. 
PAT-APPL-8-110 255/GAR 413,913 
PC NO3/MF A04 


N94-15871/4 


Spline Screw Payload Fastening System. 
PAT-APPL-7-947 612/GAR 415,580 


PC NO3/MF A04 


N94-15872/2 

Capaciflector Camera. 

PAT-APPL-8-090 230/GAR 414,350 
PC NO3/MF A04 
N94-15873/0 

improved Patch for Radiative Coolers. 
PAT-APPL-8-008 427/GAR 415,698 
PC NO3/MF A04 
N94-15874/8 

Forback DC-to-DC Converter. 

PAT-APPL-8-038 746/GAR 413,822 
PC NO3/MF A04 


N94-15875/5 


Material and Magnetic Field for Damping 
Damping ~ Instru- 


and Levitation Support and 
ments. 
PAT-APPL-8-077 470/GAR 


of Cryogenic 
413,912 
PC NO3/MF A04 
N94-15876/3 


Grid for lon Engines. 


Carbon-Carbon 
PAT-APPL-8-089 064/GAR 413,525 


PC NO3/MF A04 
N94-15877/1 
improvements to Pulsed Phase Locked Loop Strain Moni- 
tor. 
PAT-APPL-8-105 161/GAR 414,951 
PC NO3/MF A04 
N94-15878/9 
Method and Be woe Ay Non-Destructive Evaluation of 
Composite Materials with Cloth Surface impressions. 
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414,500 
PC NO3/MF A04 


PAT-APPL-8-110 278/GAR 


N94-15879/7 
yrs 4 Meta-Biphenylenedioxy Moieties 


and 
PAT-APPL-8-062 861/ 82 861/GAR 413,477 
PC NO3/MF A04 


N94-15880/5 


Structures from Low Dielectric Polyimides. 


PAT-APPL-7-954 108/GAR 413,476 


PC NO3/MF A04 
N94-15881/3 


Nonaqueous Slip Cusine of High Temperature Ceramic Su- 
perconductors Using an Investment Casting Technique. 
PAT-APPL-8-096 498/GAR 414,446 


N94-15882/1 


Welding Nozzie Position Manipulator. 
PAT-APPL-8-114 043/GAR 


N94-15883/9 


Inflatable Rescue Device. 
PAT-APPL-8-066 274/GAR 


N94-15884/7 


Remote Tire Pressure ing Technique. 

PAT-APPL-8-111 321/GAR , 
PC NO3/MF A04 

N94-15886/2/GAR 


Proceedings of the Third Spaceborne Imaging Radar Sym- 


posium. 
N94-15886/2/GAR 415,820 PC A19/MF A04 
N94-15887/0/GAR 
Magellan: Principal Venus Science Findings. 
N94-15887/0/GAR 413,180 
(Order as N94-15886/2/GAR, PC A19/MF A04) 
N94-15888/8/GAR 
ERS-1: 18 Months in Orbit 
N94-15888/8/GAR 415,571 
(Order as N94-15886/2/GAR, PC A19/MF A04) 
N94-15889/6/GAR 
ALMAZ. 
N94-15889/6/GAR 415,695 
(Order as N94-15886/2/GAR, PC A19/MF A04) 
N94-15890/4/GAR 


Spaceborne maging Radar-C instrument. 
N94-15890/4/GAR 415,821 
(Order as N94-15886/2/GAR, PC A19/MF A04) 
N94-15891/2/GAR 
X-SAR: The X-Band Synthetic Aperture Radar on Board the 


Space 
N94-15891/2/GAR 415,822 
(Order as N94-15886/2/GAR, PC A19/MF A04) 
N94-15892/0/GAR 
Envisat ASAR. 
N94-15892/0/GAR 415,823 
(Order as N94-15886/2/GAR, PC A19/MF A04) 
N94-15893/8/GAR 
RADARSAT ‘am. 
N94-15893/8/GAR 
(Order as N94-15886/2/GAR, PC Ate/Me on) 
N94-15894/6/GAR 
TRMM Radar. 
N94-15894/6/GAR 413,294 
(Order as N94-15886/2/GAR, PC A19/MF A04) 
N94-15895/3/GAR 
Recent Scientific Advances in the Use of Radar in Scientific 


Hydrology. 
N94-15895/3/GAR 414,853 
(Order as N94-15886/2/GAR, PC A19/MF A04) 
N94-15896/1/GAR 
Terrestrial Ecosystem Models from Space. 
96/1/GAR 414,743 
(Order as N94-15886/2/GAR, PC A19/MF A04) 
N94-15897/9/GAR 
Recent Advances in Radar Remote Sensing of ve. 
N94-15897/9/GAR 4,797 
(Order as N94-15886/2/GAR, PC Ato/ME A04) 
N94-15898/7/GAR 
Radar Response of Vegetation: An Overview. 
N94-15898/7/GAR 414,901 
(Order as N94-15886/2/GAR, PC A19/MF A04) 
N94-15899/5/GAR 


Radar Studies of Polar Ice. 
99/5/GAR 415,071 
(Order as N94-15886/2/GAR, PC A19/MF A04) 


N94-15900/1/GAR 
ic Remote Sensing with Radar. 
N94-15900/1/GAR 414,839 
(Order as N94-15886/2/GAR, PC A19/MF A04) 


N94-15901/9/GAR 
—— of o> T 


N94-15901 NOs 15901/9/GRR 


(Order as N94-15886/2/GAR, PC A1o/Me ‘hoa) 


N94-1 


Seeepaetan Hae te 


N94-15902/7/GAR 
Multifrequency Observations. 
N94-15902/7/GAR 414,790 
(Order as N94-15886/2/GAR, PC A19/MF A04) 
N94-15903/5/GAR 


SIR-C/X-SAR Free Flyer Concept. 
N94-15903/5/GAR 415,572 
(Order as N94-15886/2/GAR, PC A19/MF A04) 
N94-15904/3/GAR 
EOS SAR: A New Approach. 
N94-15904/3/GAR 415,573 
(Order as N94-15886/2/GAR, PC A19/MF A04) 
N94-15905/0/GAR 


TOPSAT: Global Space Topographic Mission. 
N94-15905/0/GAR 415,574 
(Order as N94-15886/2/GAR, PC A19/MF A04) 
N94-15906/8/GAR 
Some Thoughts on Future Rain Mapping Missions (TRMM 
Follow-on). 
N94-15906/8/GAR 413,322 
(Order as N94-15886/2/GAR, PC A19/MF A04) 
N94-15907/6/GAR 
Calibration: Practical Experience with ERS-1. 
N94-15907/6/GAR 415,824 
(Order as N94-15886/2/GAR, PC A19/MF A04) 
N94-15908/4/GAR 
Sonu Aperture Radar Signal Processing: Trends and 
Tech 


N94-15908/4/GAR 413,809 
(Order as N94-15886/2/GAR, PC A19/MF A04) 
N94-15909/2/GAR 
Recent Advances and Plans in Processing and Geocoding 
of SAR Data at the DFD. 
N94-15909/2/GAR 415,663 
(Order as N94-15886/2/GAR, PC A19/MF A04) 
N94-15910/0/GAR 
Data Distribution. 
N94-15910/0/GAR 415,664 
(Order as N94-15886/2/GAR, PC A19/MF A04) 
N94-15911/8/GAR 
SAR Sensor Electronics: T/R Modules. 
N94-15911/8/GAR 413,810 
(Order as N94-15886/2/GAR, PC A19/MF A04) 
N94-15912/6/GAR 
Advanced Antennas for SAR Spacecraft. 
N94-15912/6/GAR 415,697 
(Order as N94-15886/2/GAR, PC A19/MF A04) 
N94-15913/4/GAR 
High Resolution SAR Applications and Instrument Design. 
N94-15913/4/GAR 413,811 
(Order as N94-15886/2/GAR, PC A19/MF A04) 
N94-15914/2/GAR 
Summary of Microwave Remote Sensing Investigations 
Planned for BOREAS. 
N94-15914/2/GAR 414,799 
(Order as N94-15886/2/GAR, PC A19/MF A04) 
N94-15915/9/GAR 
yaaa Radar for Geoscientific Applications in North 


N94- Nos 15015/9/GAR 414,840 
(Order as N94-15886/2/GAR, PC A19/MF A04) 
N94-15916/7/GAR 
Primary Studies of Chinese Spaceborne SAR. 
N94-15916/7/GAR 414,902 
(Order as N94-15886/2/GAR, PC A19/MF A04) 
N94-15917/5/GAR 
International Collaboration in SAR Ground Data Systems. 
N94-15917/5/GAR 415,665 
(Order as N94-15886/2/GAR, PC A19/MF A04) 
N94-15918/3/GAR 


Global Energy and Water Cycle Experiment (GEWEX) and 
the Continental-Scale International Project (GCIP). 
N94-15918/3/GAR 414,854 
(Order as N94-15886/2/GAR, PC A19/MF A04) 
N94-15919/1/GAR 
— South American Deployment: Operation Plan, Ver- 
3.0. 


sion 
N94-15919/1/GAR 415,825 
(Order as N94-15886/2/GAR, PC A19/MF A04) 
N94-15925/8 


Attachment 


it Device. 
PAT-APPL-8-048 041/GAR 414,422 


PC NO3/MF A04 
N94-15926/6 


ie Flexible Blanket Insulation. 


improved Composit 
PAT-APPL-7-739 026/GAR 414,499 


PC NO3/MF A04 
N94-15927/4 


be ne lon Thruster. 
PAT-APPL-7-934 988/GAR 


N94-15928/2 


Dual Active Surface, Miniature, Plug-Type Heat Flux Gauge. 
PAT-APPL-8-047 120/GAR 4 14,949 


413,524 
PC NO3/MF A04 
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PC NO3/MF A04 
N94-15929/0 
Method of Producing a Silicon Carbide Fiber Reinforced 
Strontium Aluminosilicate Glass-Ceramic Matrix Composite. 
PAT-APPL-8-128 007/GAR 414, 501 
PC NO3/MF A04 
N94-15930/8 


Cyanoresin, Cyanoresin/Cellulose Triacetate Blends for 
Thin Film, Dielectric Capacitors. 


PAT-APPL-8-073 015/GAR 414,573 


PC NO3/MF A04 
N94-15931/6/GAR 
Permanent Change of Station: The NASA Employee's 


Guide to an Easier Move. 

N94-15931/6/GAR 413,055 PC A04/MF A01 
N94-15932/4 

Laser with Optically Driven Q-Switch. 


PAT-APPL-8-094 332/GAR 415,279 


PC NO3/MF A04 
N94-15933/2 
Display System + + > aca aes Tunable Filter. 
PAT-APPL-8-073 235/GA 413,639 
PC NO3/MF A04 
N94-15934/0/GAR 
Facilities Maintenance Handbook. 
N94-15934/0/GAR 413,056 PC A13/MF A03 
N94-15935/7 
Apparatus and Method for Producing an Artificial Gravita- 
tional Field. 


PAT-APPL-8-073 847/GAR 415,700 


PC NO3/MF A04 
N94-15936/5/GAR 


index of NASA Prefixed Forms. 
N94-15936/5/GAR 


N94-15938/1/GAR 


Scuba-Diving, Anxiety and Task Performanc 
N94-15938/1/GAR 415,074 PC A03/MF A01 


N94-15939/9/GAR 


Industrial Labor Relations Manual. 
N94-15939/9/GAR 413,057 PC A03/MF A01 


N94-15941/5/GAR 


NASA Information Resources Management Handbook. 
N94-15941/5/GAR 413,037 PC A10/MF A03 


N94-15942/3 


Reduction of Parasitic Lasing 
PAT-APPL-8-105 528/GAR 


414,367 PC A03/MF A01 


415,280 
PC NO3/MF A04 


N94-15943/1 


Rotary Encoding Device. 


PAT-APPL-8-022 219/GAR 413,911 


PC NO3/MF A04 
N94-15944/9/GAR 
NASA Competitive Placement Plan for Positions GS-15 and 


Below (including Trades and Labor Positions). 
N94-15944/9/GAR 413,058 PC A03/MF A01 


N94-15945/6/GAR 
Senior Executive Service 
N94-15945/6/GAR 
N94-15946/4 
Double-Driven Shield Capacitive Type Proximity Sensor. 
PAT-APPL-8-008 426/GAR 413,910 
PC NO3/MF A04 


413,059 PC A03/MF A01 


N94-15947/2 


Shock-Free Supersonic Elliptic Nozzies and Method of 
Forming Same. 


PAT-APPL-8-095 563/GAR 413,552 


PC NO3/MF A04 
N94-15948/0/GAR 
Measurement and Analysis of Critical CTOA for an Alumi- 


num Alloy Sheet. 
N94-15948/0/GAR 414,564 PC A03/MF A01 
N94-15949/8 


Plasma Arc Welding Weld Imaging. 
PAT-APPL-8-098 918/GAR 414,390 
PC NO3/MF A04 
N94-15950/6/GAR 


Lift-Fan Aircraft: Lessons Learned-the Pilot’s Perspective. 
N94-15950/6/GAR 413,120 PC A03/MF A01 


N94-15951/4 
Tetrahedral Lander. 
PAT-APPL-8-012 893/GAR 415,699 
PC NO3/MF A04 
N94-15952/2 


Cellulose Triacetate, Thin Film Dielectric Capacitor. 


PAT-APPL-8-071 416/GAR 413,873 


PC NO3/MF A04 
N94-15956/3/GAR 
Alignment-Distribution Gr: 
N94-15956/3/GAR 
N94-15957/1/GAR 


Equipment Management User's Handbook for Property 


Custodians. 
N94-15957/1/GAR 413,060 PC A05/MF A01 
N94-15958/9 


Unipolar Terminal-Attractor Based Neural 
Memory with Adaptive Threshold. 


413,722 PC A03/MF A01 


Associative 


PAT-APPL-8-073 018/GAR 413,660 


PC NO3/MF A04 
N94-15959/7/GAR 


Activities of Canadian Satellite Communica’ 
N94-15959/7/GAR 413,638 PCR A03/MF A01 


N94-15960/5 


Formation of Porous Silicon. 


Selective 
PAT-APPL-8-073 019/GAR 414,584 


PC NO3/MF A04 
N94-15961/3/GAR 


Neural-Network-Directed Alignment of Optical Systems 
Using the Laser-Beam Spatial Filter as an Example. 
N94-15961/3/GAR 415,277 PC A03/MF A01 


N94-15962/1 
Geometrical Vapor Blocker for Parallel Condensation Tubes 


Ri Cooling. 
PAT-APPL-8-115 832/GAR 415,701 
PC NO3/MF A04 

N94-15963/9/GAR 
Influence of Secondary Bending on Fatigue Life improve- 


ment in Bolted Joints. 
N94-15963/9/GAR 414,388 PC A03/MF A01 
N94-15964/7/GAR 


— Symmetry in ideal Magnetohydrodynamic Turbu- 


Nod. 94-15964/7/GAR 415,318 PC A03/MF A01 
N94-15965/4/GAR 


Clouding Tracing: Visualization of the Mixing of Fluid Ele- 
ments in -Diffusion Systems. 
N94-15965/4/GAR 415,218 PC A03/MF A01 


N94-15966/2 


Mechanical Ener: 


gy Absorber. 
PAT-APPL-8-098 911/GAR 414,430 


PC NO3/MF A04 
N94-15967/0 


Quantitative Method of Measuring Cancer Cell Urokinase 

and Metastatic Potential. 

PAT-APPL-8-097 186/GAR 414,645 
PC NO3/MF A04 


N94-15968/8/GAR 


Generation of Artificial Helioseismic Time-Series. 
N94-15968/8/GAR 413,240 PC A02/MF A01 


N94-15969/6 
Cultured Normal Mammalian Tissue and Process. 
PAT-APPL-8-066 292/GAR 414,644 
PC NO3/MF A04 
N94-15970/4/GAR 


Astronomy and Astrophysics. 
N94-15970/4/GAR 


N94-15987/8 


Aberration Correction of Unstable Resonators. 
PAT-APPL-8-071 131/GAR 


413,241 PC A03/MF A01 


415,094 
PC NO3/MF A04 
N94-15988/6 


Device for Testing Cabies. 


PAT-APPL-8-073 845/GAR 413,867 


PC NO3/MF A04 
N94-15989/4/GAR 
Distributed Computing Feasibility in a Non-Dedicated Ho- 


mogeneous Distributed System. 
N94-15989/4/GAR 413,723 PC A03/MF A01 
N94-15990/2/GAR 


Effects of Window Size and Shape on Accuracy of Subpixel 
Centroid Estimation of Target Images. 
N94-15990/2/GAR 414,347 PC A03/MF A01 


N94-15991/0/GAR 


Effects of Rotation on Coolant Pa: Heat Transfer. 
Volume 2: Coolant Passages with Trips Normal and 


Skewed to the Flow. 
N94-15991/0/GAR 413,535 PC A06/MF A02 
N94-15992/8/GAR 


Sulfur Segregation Study of PWA 1480, NiCrAl, and Nial 


Alloys. 

N94-15992/8/GAR 414,565 PC A03/MF A01 

NAL-SP-9315 
Proceedings of the Fluid Dynamics Symposium in Honour 
of Professor R. Narasimha on His 60TH Birthday. 
N94-14598/4/GAR 415,154 PC A10/MF A03 


NAS 1.15:4452 


Research and Technologhy Higages. 1992. 
N94-13962/3/GAR 413,143 PC A12/MF AO3 


NAS 1.15:4457 
Physical cee of the Benchmark Models Program Su- 


percritical Wing. 

N94-15722/9/GAR 413,118 PC A04/MF A01 
NAS 1.15:4470 

Preliminary Analysis and Design Optimization of the Short 

Truss of Station Freedom. 

N94-15709/6/GA 415,615 PC A03/MF A01 
NAS 1.15:4484 

Directory of Research Projects: Planetary Materials and 


N94-15781/5/GAR 413,179 PC A06/MF A02 
NAS 1.15:4485 


Development of the Seeding System Used for Laser Velo- 
cimeter of the NASA Low-Speed Centrifugal Com- 
pressor Flow Field. 


NAS 1.15:104591 


N94-15445/7/GAR 
NAS 1.15:4488 


= ae Investi 
ferent Lengths at 
N94-15681/7/GAR 


NAS 1.15:4489 


414,421 PC A03/MF A01 


tion of Three Axisymmetric Cowls of 
Numbers from 0.60 to 0.92. 

413,075 PC A13/MF AO3 
Open Environments to Support 


eee ctor A Guy Uciee he Portas Comin Comton Todl Ean. 


ronment (PCTE). 

N94-15486/1/GAR 413,717 PC A03/MF AO1 
NAS 1.15:4504 

Recent Flight-Test Results of Optical Airdata Techniques. 

N94-13791/6/GAR 413,129 PC A03/MF A01 
NAS 1.15:4511 

Terrestrial Environment (Climatic) Criteria Guidelines for 

Vehicle Development, 


Use in Aerospace 1993 Revision. 
N94-14824/4/GAR 415,645 PC A20/MF A04 
NAS 1.15:4512 


In-Fli I on of 0 Rae Seep aaaes Gee 
tural Excitation lem for Flutter T 
N94-15783/1/GAR 413,087 PC A03/MF A01 


NAS 1.15:4517 


Spacelab J Experiment ions. 
N94-13732/0/GAR 415,340 PC A11/MF A03 
NAS 1.15:4518 
Phase Aligner for the Electronically Scanned Thinned Array 
Radiometer (ESTAR) instrument. 
N94-13878/1/GAR 415,707 PC A03/MF A01 
NAS 1.15:4524 
Flight Testing of Airbreathing 
N94-15753/4/GAR 
NAS 1.15:4525 
and Flight Test Fo a Deployable Precision 


Landing System for Spacecraft Recovery. 
N94-14853/3/GAR 415,577 PC AOQ3/MF A01 


NAS 1.15:4531 
Performance Seeking Control: Program Overview and 


Future Directions. 
N94-14855/8/GAR 413,130 PC A03/MF A01 
NAS 1.15:4536 


Simultaneous Solution for Core Magnetic Field and Fluid 
Flow Beneath an Electrically Mantle. 
N94-13960/7/GAR 414,819 PC A03/MF A01 


NAS 1.15:4538 
ay vy “Determined E Exhaust Characteristics of an 


Engine in an F-1 y Ba 
N94-15121/2/GAR 413,113 PC A03/MF A01 
NAS 1.15:102877 


Thermal Expert System (TEXSYS): Systems Autonomy 
Demonstration Project, Volume 2. Results. 
N94-13989/6/G. 415,586 PC A06/MF A02 


NAS 1.15:103740 


Interaction of Two Glancing, Cr Shock Waves with a 
Turbulent -Layer at Various Mach Numbers. 
N94-14780/8/GA 415,193 PC A05/MF A02 


NAS 1.15:103953 


Fault oy eye for Data Systems. 
N94-15548/8/GAR 414,366 PC A03/MF A01 
NAS 1.15:103972 


Hypersonic Vehicles. 
415,616 PC A03/MF A01 


Cryogenic Measurements of Aerojet GaAs n-JFETS. 
N94-15765/8/GAR 413.896 PC AQ4/MF A01 


NAS 1.15:104014 
Call Sign Inteliigibility Improvement Using a Spatial Auditory 
Display. 
N94-15549/6/GAR 413,646 PC A03/MF A01 


NAS 1.15:104016 
Reciy Semen Es ONG Cae ap Se A 


N94- 1S703/0/GAR "413,119 PC A14/MF A03 
NAS 1.15:104026 


Bandwidth Characteristics of Multimedia Data Traffic on a 


Local Area Network. 
N94-15648/6/GAR 415,817 PC A03/MF A01 
NAS 1.15:104271 


Measurement of Temperature and Strain 


Using Four Wires. 

N94-15754/2/GAR 414,346 PC A02/MF A01 
NAS 1.15:104566 

Volume 14: The First SeaWifS Intercalibration Round-Robin 

Experiment, SIRREX-1, July 1992. 

N94-14090/2/GAR 415,060 PC A04/MF AO1 
NAS 1.15:104566-V-12 

SeaWIFS Technical Report Series. Volume 12, SeaWiFS 

Technical Series Cumulative Index: Volumes 1-11. 

N94-15529/8/GAR 415,068 PC A03/MF A01 
NAS 1.15:104589 

Birds of Wallops isiand, Virginia, 1970 - 1992. 

N94-13923/5/GAR 414,648 PC A03/MF A01 
NAS 1.15:104591 

Circulation and Rainfall Climatology of a 10-Year (1979 - 

1988) Integration with the Goddard Laboratory for Atmos- 

es General Circulation 


pheres 
N94-14074/6/GAR 413,274 PC A11/MF A03 
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NAS 1.15:104775 
Evaluation of Noise and Its Effects on Shuttle Crewmem- 


bers STS-50/USML-1. 
N94-13961/5/GAR 414,715 PC A04/MF A01 


NAS 1.15:105706 
Space Exploration Pome nerd Fuels, Materials and Related 
P. 


Nuclear Propulsion T anel. 
N94-15118/0/GAR 415,777 PC A14/MF A03 
NAS 1.15:105808 


Cruise Noise Measurements of a Scale Model Advanced 


Ducted Propulsor. 

N94-15115/6/GAR 413,111 PC A03/MF A01 
NAS 1.15:105879 

SCAILET: An Intelligent Assistant for Satellite Ground Ter- 


N94-13918/5/GAR 415,619 PC AQ2/MF A01 
NAS 1.15:106068 
New Lagrangian Method for Three-Dimensional Steady Su- 


— Flows. 

-14847/5/GAR 415,195 PC A03/MF A01 

NAS 1.15:106115 
Interactions between aft and Their Environments. 
N94-13917/7/GAR 415,680 PC A03/MF A01 

NAS 1.15:106164 


Elastic-Plastic Mixed-iterative Finite Element Analysis: Im- 
Performance 


po nye and Assessment. 
13919/3/GAR 415,377 PC A03/MF A01 
NAS 1.15:106229 


Hierarchical Nonlinear Behavior of Hot Composite Struc- 


tures. 

N94-14041/5/GAR 414,471 PC A03/MF A01 
NAS 1.15:106247 

NASA Lewis 9- by 15-Foot Low-Speed Wind Tunne! User 

Manuai 


N94-15819/3/GAR 413,142 PC A03/MF AO1 
NAS 1.15:106289 
Sulfur Segregation Study of PWA 1480, NiCrAl, and Nial 


Alloys. 
N94-15992/8/GAR 414,565 PC A03/MF A01 
oe 1. 15:106290 


of Curved Free Shear La’ 
hoe 147e0/8/ 415,173 "eC A03/MF A01 
NAS 1.15:106291 
Plasma Contactor T: for Space Station Freedom. 
N94-14725/3/GAR 415,604 PC A03/MF A01 
NAS 1.15:106292 


Derated lon Thruster 
N94-14726/1/GAR 


NAS 1.15:106294 
Hot Dynamic Seal 


Sea! Durability and 

Men terarierGan 
NAS 1.15:106302 

a eee one See 8 a Nee 


No«.14776/6/GAR 414,484 PC A03/MF A01 
NAS 1.15:106304 

Elastic-Plastic Finite Element Analyses of an Unidirectional, 

9 Vol Percent Tungsten Fiber Reinforced Copper Matrix 

Composite. 

N94-14719/6/GAR 414,482 PC A03/MF A01 
NAS 1.15:106314 


Status. 
415,688 PC A03/MF A01 


nn’, for | ane ng Hypersonic Engine 
oom 7 PC A03/MF A01 


Stability Analysis of vo Factorization Methods for 
3D Euler and Navier-Stokes Equations. 
N94-15818/5/GAR 415,212 PC A03/MF A01 


NAS 1.15:106318 
Noise Levels from a Model Turbofan Engine with Simulated 
‘ Measures 


Noise Control . 
N94-14036/5/GAR 413,103 PC A03/MF A01 
NAS 1.15:106321 
N94-14730/3/GAR 413,183 PC A03/MF A01 
NAS 1. 15:106323 
Study of Thin Liquid Sheet F 
N94-14732/9/GAR 
NAS 1.15:106324 


Thermal History Effects on Electrical Relaxation and Con- 
ductivity for Potassium Silicate Glass with Low Alkali Con- 


centrations. 

N94-14845/9/GAR 414,445 PC A03/MF A01 
NAS 1.15:106325 

Explosive Boiling at Very Low Heat Fluxes: A Microgravity 

Phenomenon. 


N94-15817/7/GAR 415,570 PC A02/MF AO1 
NAS 1.15:106326 
Optimal Synthesis of Hot Composite Laminates with Inter- 


aps 7 
14042/3/GAR 414,472 PC A03/MF A01 
NAS 1.15:106330 
ny noe Methods 
N94-13876/5/GAR 
NAS 1.15:106336-V-1 
Proteus Ti 
Version 2.0. Volume 1: 
N94-15485/3/GAR 
NAS 1.15:106338-V-2 
Proteus Two-Dimensional Navier-Stokes Computer Code, 
Version 2.0. Volume 2: User's Guide. 


OR-56 VOL. 94, No. 5 


sow 175 PC AO3/MF A01 


415,138 PC A03/MF A01 


Navier-Stokes Computer Code, 
415,204 PC A04/MF A01 


N94-15475/4/GAR PC A07/MF A02 
NAS 1.15:106339 


Proteus Two-Dimensional Navier-Stokes an a Code, 
Version 2.0. Volume 3: Programmer's Refer 
N94-15867/2/GAR 415,217 PC A (A12/MF A03 


NAS 1.15:106340-V-2 


Proteus Three-Dimensional Navier-Stokes Computer Code, 
Version 1.0. Volume 2: User's Guide. 
N94-15488/7/GAR 415,205 PC A05/MF A02 


NAS 1.15:106341 


Proteus Three-Dimensional Navier-Stokes Computer Code, 
Version 1.0. Volume 3: Programmer's Reference. 
N94-15865/6/GAR 415,215 PC A13/MF A03 


NAS 1.15:106344 


Lp ne oe Response of Metal Matrix Composites with 
-Diameter Fibers Subjected to Therma! Gradients. 
NOL 14823/6/GAR 414,487 PC A05/MF A01 


NAS 1.15:106347 
Modal Element Method for Potential Flow + om Uniform 


Ducts: Mo mepes | Closed Form Analysis with 
N94-15799/7/GAR ay ADS/MF A01 


415,211 
NAS 1.15:106348 
Friction and Wear of Ceramic/Ceramic and Ceramic/Metal 


Combinations in 5 

N94-15769/0/GAR 414,534 PC A03/MF A01 
NAS 1.15:106351 

Analysis, ‘oximation, and Computation of a Coupled 

Solid/Fiuid Temperature Control Problem. 

N94-14731/1/GAR 415,174 PC A03/MF A01 
NAS 1.15:106353 

Least-Squares Finite hy ay ane for Three-Dimen- 


sional Backward-Facing Step 
N94-14407/8/GAR 016 150 PC A03/MF AO1 


NAS 1.15:106354 
SS ECan nae Cates ae 


Noe 14722/0/GAR 413,515 PC A03/MF A01 
NAS 1.15:106356 
of an Explicit Multiblock/Multigrid Flow Solver 
Geometries. 


for Viscous Flows in 
N94-14728/7/GAR 415,172 PC A03/MF A01 
NAS 1.15:106362 


Transform for 
N94-14542/2/GAR 


NAS 1.15:106364 


Mixing Noise Reduction for Ri 
Nozzie and Induced Screech Mi 
N94-14208/0/GAR 413,105 


NAS 1.15:106365 
Parametric Resonant Triad interactions in a Free Shear 


415,208 PC A03/MF A01 


415,201 


tions. 
413,623 PC A03/MF A01 


Semen Jets by 
A03/MF AO1 


Layer. 

N94-15751/8/GAR 
NAS 1.15:106367 

Effect of Wind Tunnel Acoustic Modes on Linear Oscillating 


N94-15866/4/GAR 415,216 PC A03/MF A01 


NAS 1.15:107610 
Minimum Accommodation for Aerobrake Assembly. Phase 
2: Structural <a for a Lunar Transfer Vehicle Aero- 
brake Which Can Be Assembied on Orbit. 
N94-15446/5/GAR PC A03/MF A01 
NAS 1.15:107762 
DSMC Simulations of Mach 20 Nitrogen Flows About a 70 
Degree Blunted Cone and Its Wake. 
N94-15291/5/GAR 415,199 PC A08/MF A02 


NAS 1.15:108244 


415,611 


Discovery 4 
N94-14080/3/' 415,539 PC A03/MF A01 
NAS 1.15:1086252 


Minutes of the Sixth CEOS 
N94-14112/4/GAR 


NAS 1.15:108419 
Microstructural Evolution of NARioy-Z at Elevated Tem- 


a. 
-13715/5/GAR 414,544 PC A03/MF A01 
NAS 1.15:108421 
Optimization of the Processing Parameters of Tab ng Temper- 
Glass-Ceramics: 


ature ter Director's 
Fund Final Report. 


Discr 
NO4-13998/3/GAR 415,346 PC A03/MF A01 


NAS 1.15:108422 


Meeting. 
W712 FC A03/MF A01 


eee Bop Sie 
bry “PC A03/MF A01 


Report on 

Laboratory by the 

N94-15721/1/GAR 
NAS 1.15:108424 


ition of Tolerance 


Statistical Limits. 
N94-15535/5/ 414,617 PC A03/MF A01 
NAS 1.15:108425 


Corrosion Protection of Metals by lon Vapor Deposited Alu- 


minum. 
N94-15832/6/GAR 414,456 PC A03/MF A01 
NAS 1.15:108426 


Assessment of Finite-Element Modeling Techniques for 
Thick-Solid/Thin-Shell Joints 
N94-15534/8/GAR 415,612 PC AQ3/MF A01 


NAS 1.15:108427 
Simplistic Look at Limit Stresses from Random Loading. 


N94-15710/4/GAR 415,394 PC A03/MF A01 
NAS 1.15:108738 


1991 Research and Technology Report, Goddard Space 


Flight Center. 
N94-14791/5/GAR 413,144 PC A11/MF A03 
NAS 1.15:108779 
Thermal Conductance of Pressed Metallic Contacts Aug- 
mented with Indium Foil or Apiezon-N (Tm) Grease at 


Helium Temperatures. 
N94-14027/4/GAR 414,553 PC A03/MF A01 
NAS 1.15:108780 
Autogenic-Feedback Training (AFT) as a Preventive 
Method for Space Motion Sickness: Background and Exper- 


imental Design. 
N94-15537/1/GAR 414,720 PC A03/MF A01 
NAS 1.15:108784 


Reactive Systern Verification Case Study: Fault-Tolerant 


Transputer munication. 
N94-15538/9/GAR 413,718 PC A03/MF A01 
NAS 1.15:108787 


wey A of Autonomic Responses and Malaise Across 
Multiple Motion Sickness Stimulation Tests. 
N94-15711/2/GAR 414,721 PC A02/MF A01 


NAS 1.15:108788 
Altitude Deviations: 
System. 
N94-15550/4/GAR 

NAS 1.15:108791 


User’s Manual for the HYPGEN Hyperbolic Grid Generator 
and the HGU! Graphical User Interface. 
N94-15784/9/GA\ 413,720 PC A03/MF A01 


NAS 1.15:108991 
Elementary Tutorial on Formal Specification and Verification 


Using PVS. 
N94-15536/3/GAR 415,835 PC A04/MF A01 
NAS 1.15:108997 


Windshear Radar Calibration, 1992 Flights: Transmitter 
Power and Receiver Gain Stability. 
N94-15140/4/GAR 413,302 PC A02/MF A01 


NAS 1.15:109005 


Functional Categories for Future = int Deck 
N94-13710/6/GAR 128 PCA 


NAS 1.15:109008 


Active Control of Fan-Generated poe Wave Noise 
N94-14481/3/GAR 413,106 PC A03/MF AO1 


NAS 1.15:109014 


Testing and Analysis of Curved Frame Specimens Made 
from a Long Discontinuous Fiber (LDF) Material 
N94-13711/4/GAR 414,464 PC A03/MF A01 


NAS 1.15:109017 
Broken Symmetry in ideal Magnetohydrodynamic Turbu- 


415,318 PC A03/MF A01 


Breakdowns of an Error-Tolerant 
415,865 PC A03/MF A01 


7 ME A01 


lence. 
N94-15964/7/GAR 
NAS 1.15:109020 


ATLAS-2 and UARS Correlative Measurement Opportuni- 
ties during Space Shuttle Mission on April 8-17, 1993. 
N94-15480/4/GAR 413,320 PC A04/MF A01 


NAS 1.15:109021 
Numerical Simulation of Three-Dimensiona! Self-Gravitating 


Flow. 
N94-15768/2/GAR 415,209 PC A03/MF A01 
NAS 1.15:109023 

Prediction of Stable Tearing of 2024-T3 Aluminum Alloy 
Using the Crack-Tip Opening Angle Approach. 
N94-15708/8/GAR 414,563 PC A03/MF A01 


NAS 1.15:109024 
Measurement a Analysis of Critical CTOA for an Alumi- 


num Alloy 
N94-15948/0/GAR 414,564 PC A03/MF A01 
NAS 1.15:109272 


Validated Environmental and Physiological Data from the 
Celss Breadboard Projects Biomass Production Chamber. 
BWT931 (Wheat Cv. Yecora Rojo) (Revised). 

N94-13979/7/GAR 413,163 PC A02/MF A01 


NAS 1.15:109276 
Eighth Annual NASA/Contractors Conference and 1991 
National Symposium on Quality and a ae Extending 


the Boundaries of Total Quality M. 
Not. 14321/1/GAR 413, PC A13/MF A0O3 


NAS 1.15:109278 


Satellite Situation Report, Volume 33, No. 3. 
N94-15712/0/GAR 415,694 PC A05/MF A02 


NAS 1.15:109280 


NASA Metr: and Calibration, 1993. 
N94-14410/2/GAR 413,908 PC A99/MF A06 


NAS 1.15:109323 
| and Bidding for the Space Station Processing 


Facility. 
N94-15546/2/GAR 415,614 PC A03/MF A01 
NAS 1.15:109324 
Station Facility Government Estima’ 
N94-15545/4/GAR 415,613 
NAS 1.15:109327 
NASA/DOD Aerospace Knowledge Diffusion Research 
Project. Paper 34: Users and Uses of DOD Technical Re- 
ports: A Report from the Field. 


 A03/MF A01 
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N94-14485/4/GAR 
NAS 1.15:109328 
NASA/DOD Aerospace Knowledge Diffusion Research 
Project. Paper 36: Technical Uncertainty as a Correlate of 
Information Use by US Industry-Affiliated Aerospace Engi- 


neers and Scientists. 
N94-14486/2/GAR 415,724 PC A02/MF A01 
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Lift-Fan Aircraft: Lessons Learned-the Pilot's Perspective. 
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N94-15780/7/GAR 413,077 PC A07/MF A02 
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“a 1.26: 187179 


tional Approach to Probabilistic Finite Elements. 
Now 94-13873/2/GAR 415,375 PC A09/MF A02 
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NAS 1.26:191488 


Canonical Forms of Multidimensional S' 
N94-13722/1/GAR 415,128 
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NAS 1.26:191527 
Feasibility of Pr Simin ite See for 
iogenic Tankage ications y 4 Laser Welding. 
Nos 4028/6/G4R 3,526 PC A04/MF A01 
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NAS 1.26:193797 

Graphite Fiber Textile Preform/Copper Matrix Composites. 
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System Analyses. 
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Technical Evaluation 
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NAS 1.26:193851 
Analytical and Experimental | 
— Accelerated Lifetime Testing of 


Noa 1S7OE 6/GAR 


NAS 1.26:194025 


AXAF FITS Standard for Ray Trace interchange. 
N94-14305/4/GAR 413,203 PC A03/MF A01 


NAS 1.26:194029 
Wind 1 Saree in Semiarid Landscapes: Predictive Models 
reas Sensing Methods for the Influence of Vegeta- 
NOs-13956/5/GAR 414,914 PC A02/MF A01 
NAS 1.26:194031 
Multi-Dimensional High Order E: —— eae 


Finite Difference Methods in 
N94-14429/2/GAR 415,151 PC ‘A02/ MF AO1 


NAS 1.26:194033 


Soft X ray Transient Cen X-4 in 
N94-14406/0/GAR 


NAS 1.26:194035 
NASA Space Engineering Research Center for VLSI Sys- 


tems . 

N94-14325/2/GAR 413,891 PC A05/MF A01 
NAS 1.26:194037 

Helicopter Precision Approach Capability Using the Global 


—— 

N94-13957/3/GAR 413,082 PC A04/MF A01 

NAS 1.26:194080 
Measurements of the Spatial Structure and Directivity of 
100 keV Photon Sources in Solar Flares Using PVO and 
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tion of the Feasibility 
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414,533 PC AQ3/MF A01 


Quiescence. 
413,207 PC A01/MF A01 


N94-14492/0/GAR 
NAS 1.26:194084 
Determining the Solar-Flare Photospheric Scale Height 


from SMM gamma-Ray Measurements. 
N94-13671/0/GAR 413,188 PC A01/MF A01 


NAS 1.26:194092 
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N94-13712/2/GAR 412,162 FC A04/MF A01 


NAS 1.26:194096 
Pr of the Seventeenth NASA Propagation Experi- 
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N94-14654/5/GAR 413,583 PC A15/MF A03 
NAS 1.26:194102 


Workshop Proceedings: Optical Systems peeing for 
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N94-14830/1/GAR 415,736 PC A08/MF A02 

NAS 1.26:194104 


Proceedings of the Third Spaceborne Imaging Radar Sym- 


posium. 
N94-15886/2/GAR 415,820 PC A19/MF A04 
NAS 1.26:194106 


Research in Robust Control for 
N94-15416/8/GAR 


NAS 1.26:194107 


He ape ee investigations of the Biomedical Prob- 
lems of Mai eflight. 

N94-13782/5/GA\ 414,674 PC AO1/MF A01 
NAS 1.26:194110 


Optical Properties of CO2 Ice and CO2 Snow in the Ultra- 
violet, Visible, and Infrared. 
N94-14081/1/GAR 415,251 PC A02/MF A01 


NAS 1.26:194114 


Studies of Turbulent Shear Flows and Their Control. 
N94-13676/9/GAR 415,125 PC A01/MF AO1 


NAS 1.26:194116 


STS-54 Space Shuttle Mission Report. 
N94-13935/9/GAR 415,584 PC A03/MF A01 


NAS 1.26:194118 
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Binary Lyrae. 
N94-14493/8/GAR 413,211 PC A04/MF A01 
NAS 1.26:194123 


amma of Spirulina Biomass for CELSS Diet Po- 


Nod. N94-14097/7/GAR 414,653 PC A03/MF A01 

NAS 1.26:194139 
Influence of a “yo Environment on the Dendritic 
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414,552 PC A02/MF A01 


413,210 PC A01/MF A01 


Hypersonic Aircraft. 
415,610 PC A03/MF A01 


AI-Si 

N94-13891/4/GAR 
NAS 1.26:194143 

gaa Investigations in Three-Dimensional 

N94-13827/8/GAR 415,136 PC A03/MF A01 
NAS 1.26:194144 

Advanced Solid-State Array Spectroradiometer Data Collec- 


tion during HAPEX-2 Sahel. 
N94-13875/7/GAR 413,271 PC A03/MF A01 


NAS 1.26:194145 
Design and Application of Electromechanical Actuators for 


Deep Space Missions. 
N94-14134/8/GAR PC A04/MF A01 
NAS 1.26:194146 


Trajectory Optimization for the National Aerospace Plane. 
N94-14104/1/GAR 415,668 PC A03/MF A01 


NAS 1.26:194147 


Highly Fluorinated Pi 
N94-13964/9/GAR 


NAS 1.26:194148 


Internal 


415,541 


413,475 PC A03/MF A01 


Molecular Processes in 
N94-15188/3/GAR 
NAS 1.26:194149 
Development of an HP-Version Finite Element Method for 
Computational imal Control. 
N94-14444/1/GAR 413,748 PC A03/MF A01 
NAS 1.26:194163 


413,296 PC A03/MF A01 


Superconductivity Devices: Commercial Use of Space. 
N94-14324/5/GAR 413,828 PC A09/MF A03 


NAS 1.26:194175 
Measurement of HO2 and Other Trace Gases in the Strato- 
Pry Using a High Resolution Far-infrared Spectrometer 
at m. 
N94-13816/1/GAR 413,307 PC A03/MF A01 
NAS 1.26:194176 
Selection of Behavioral Tasks and Development of Soft- 
ware for Evaluation of Rhesus Monkey Behavior during 
Spaceflight. 
N94-13865/8/GAR 414,668 PC A02/MF A01 
NAS 1.26:194181 
Design Methodology for Portable Software on Parallel Com- 


puters. 
N94-14139/7/GAR 413,699 PC A04/MF A0O1 
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NAS 1.26:194189 
Development of a Nonazeotropic Heat Pump for Crew Hy- 


' Water Heating. 
94-13674/4/GAR 415,582 °C A0S/MF A02 
NAS 1.26:194193 


Low Altitude Plume impingement Handbook. 
N94-14741/0/GAR 413,549 PC A04/MF A01 


NAS 1.26:194195 
Development of an Advanced Spacecraft Tandem Mass 


Spectrometer. 
N94-13953/2/GAR 415,537 PC A09/MF A03 
NAS 1.26:194199 


Exploiting Structure: Introduction and Motivation 
N94-13828/6/GAR 414,588 PC A02/MF A01 


NAS 1.26:194225 


Expert System for Integrated Structural Analysis and 
Design Optimization for Aerospace Structures. 
N94-13673/6/GAR 415,581 PC A04/MF A01 


NAS 1.26:194233 


Multigrid Solution of Internal Flows Using Unstructured So- 
lution Adaptive Meshes. 
N94-14356/7/GAR 413,530 PC A03/MF A01 


NAS 1.26:194242 


Scattering Calculations and Confining Interactions 
N94-14549/7/GAR 415,506 PC AQ4/MF A01 


NAS 1.26:194258 
Renal Function Alterations during Skeletal Muscle Disuse in 


Simulated Microgravity 
N94-13824/5/GAR PC A01/MF A01 
NAS 1.26:194259 


CNSFV Code Development, Virtual Zone Navier-Stokes 

Computations of Oscillating Control Surfaces and Computa- 

os Support of the Laminar Flow Supersonic Wind 

unnel. 

N94-14030/8/GAR 413,066 PC A03/MF A01 
NAS 1.26:194260 


Numerical Simulation of a Powered-Lift Landing, Tracking 
Flow Features Using Overset Grids, and Simulation of High 
Lift Devices on a Fighter-Lift-and-Control Wi 

N94-14322/9/GAR 413,068 ‘A03/MF A01 


NAS 1.26:194282 
lonospheric Calibration for Single Frequency Altimeter 


Measurements. 
N94-14049/8/GAR 413,252 PC A03/MF A01 
NAS 1.26:194284 


Global Auroral imaging: Dynamics of Explorer Miss lon. 
N94-15003/4/GAR 413,253 PC AQ1/MF A01 


NAS 1.26:194289 


Efficient, i aralle| Eigenvalue Computation 
N94-13921/9/GA\ 413,688 PC A03/MF A01 
NAS 1.26:194292 
Alignment-Distribution Gr. 
N94-15112/3/GAR 
NAS 1.26:194293 


a of 
N94-13922/7/GAR 


NAS 1.26:194294 
Mobile and Replicated Alignment of Arrays in Data-Parallel 


Programs. 
N94-15113/1/GAR 413,714 PC A03/MF A01 
NAS 1.26:194301 


Spectra of Late Type Dwarf Stars of Known Abundance for 
Models. 


Stellar Population 
N94-13681/9/GAR 413,190 PC A01/MF A01 
NAS 1.26:194304 


Ultraviolet Observations of NGC 4395, the Least Luminous 
Nucleus. 


and Nearest Known Seyfert 1 
N94-13679/3/GAR 413,189 PC A01/MF A01 
NAS 1.26:194305 
of the Partitioning of Reactive Odd Nitrogen in the 
aw phy ag med Using Aircraft Measurements of NOy, 


and Other Trace 
Noi. 13707 /2/GAR 414,126 PC A01/MF A01 
NAS 1.26:194311 


ADP Study of 
N94-13708/0/GAR 


NAS 1.26:194331 


On-Line Upgrade of 
N94-14472/2/GAR 


NAS 1.26:194332 
—e and Management of Flight Instruments and Their 


Noe. 15187/5/GAR 413,131 PC A01/MF A01 
NAS 1.26:194334 


USRA/RIACS. 
N94-13932/6/GAR 


NAS 1.26:194336 


414,714 


413,713 PC A03/MF A01 


Galerkin Methods for Hyperbolic Ibvp. 
414,589 PC A03/MF A01 


413,191 PC AQ1/MF A01 


am Modules Usi 


AdaPT. 
413,705 A03/MF A01 


415,708 PC A03/MF A01 


Atomic Hydrogen and Nitrogen Distributions from Atmos- 
Measurements 
NAS 1.26:194337 
Studies of Collisioniess Current a. 
415,314 A01/MF A0O1 
NAS 1.26:194338 
Research Plan for Use of ATLAS Data. 


phere Explorer ‘ 

N94-13825/2/GAR 413,247 PC A02/MF A01 
Numerical 

N94-13854/2/GAR 

Develop . 
N94-13709/8/GAR 413,306 PC A01/MF A01 


NAS 1.26:194339 
Energetic Neutral Atoms: Imaging the Magnetospheric Ring 


Current. 
N94-13826/0/GAR 413,248 PC A01/MF A01 
NAS 1.26:194342 


Weather Forecasting 
N94-13675/1/GAR 


NAS 1.26:194343 


for AASE-2. 
413,269 PC A01/MF A01 


Clouds of Neutral 


Distance to the nigh Vv " 
N94-13716/3/GAI 413,192 PC A03/MF A01 
NAS 1.26:194350 


Containerless Processing of Undercooled Melts. 
N94-14123/1/GAR 414,554 PC A03/MF A01 


NAS 1.26:194351 


Evaluation of the Shuttle Remote Manipulator. 
N94-13800/5/GAR 415,536 PC A03/MF A01 


NAS 1.26:194353 
Software Reliability through Fault-Avoidance and Fault-Tol- 


erance. 
N94-15114/9/GAR 413,715 PC A04/MF A01 
NAS 1.26:194354 
Cua of Problematic Airborne Contaminants by Hy- 
Reduction Using a Catalytically Active, Regenerable 


it (CARS). 
N94-14103/3/GAR 414,128 PC A04/MF A01 
NAS 1.26:194356 


* Global Trai 
N94-15182/6/GAR 


NAS 1.26:194358 


Ground Truth Spectrometry and Imagery of Eruption Clouds 
to Maximize Utility of Satellite Imagery. 
N94-15181/8/GAR 413,319 PC A03/MF A01 


NAS 1.26:194364 


Wave on Venus. 
413,235 PC A05S/MF A01 


Modis-N Airborne Simulator 
N94-13719/7/GAR 
NAS 1.26:194367 


Program of Correlated Observations Using the EGRET In- 
strument on GRO and the IMB Neutrino Detector. 
N94-13856/7/GAR 413,194 PC A02/MF A01 


NAS 1.26:194384 
High Speed All-Optical Network 
N94-13682/7/GAR 
NAS 1.26:194385 
Payload/GSE/Data System Interface: Users Guide for the 
jevised). 


VPF (R 
N94-14148/8/GAR 415,620 PC A0S/MF A01 


NAS 1.26:194388 


413,801 PC A03/MF A01 


S. 
413,650 PC A01/MF A01 


Telecommunications and Data Acquisition Report. 
N94-14369/0/GAR 415,623 PC A16/MF A03 
NAS 1.26:184390 

pmo my Studies on Advanced —— Module/Head De- 


lor Optical Disk Recording Devices. 
* 496172/GAR 415,099 PC A08/MF A02 
-.. 1.26:194392 


Studies on Equatorial Shock Formation during Plasmas- 


pheric R . 
N94-13954/0/GAR 413,250 PC A04/MF A01 
NAS 1.26: 194393 


oa Technology Definition Studies. Subtask 
3-1A: Electrical Actuation (ELA) Systems. 

N94-14323/7/GAR 415,595 PC A09/MF A03 
NAS 1.26:194394 


ROSAT Observations of the Binary Be-Star/Radio Pulsar 


PSR1259-63. 
N94-14357/5/GAR 413,204 PC A01/MF A01 
NAS 1.26:194395 


Time Resolution Studies of Binary X ray Pulsars. 
-13894/8/GAR 413,196 PC A01/MF A01 


a 1.26:194396 
lange ema > 
414,787 PC A03/MF A01 


Advanced Ballistic R: 
from Computed Flow Fields. 


N94-14068/8/GAR 
NAS 1.26:194397 
415,134 PC A03/MF A01 


Images Constructed 

N94-13814/6/GAR 
NAS 1.26:194398 

| ang me of an Automated Film-Reading System for 


Noa 198187 /GAR 415,095 PC A03/MF A01 
NAS 1.26:194399 


Hard X ray/Microwave 
N94-13958/1/GAR 


NAS 1.26:194402 
Cellular Responses to Low-Gravity: Pilot Studies on Subor- 


bital Rockets and aft. 
N94-14494/6/GAR 414,718 PC A03/MF A01 


NAS 1.26:194403 


No 13050/0/GAR 


NAS 1.26:194404 


‘oscopy of Solar Flares. 
413,197 PC A01/MF A01 


Rotating Helium Dewar 
415,598 PC Aoa/Me A01 


Plasma in the M 


Role of lonospheric lagnetosphere. 
N94-13967/2/GAR 413,251 PC A02/MF A01 
NAS 1.26:194408 
Droplet-Turbulence Interactions in Sprays Exposed to Su- 
Conditions 


ssue Environmental \ 
14308/8/GAR 413,555 PC A03/MF A01 


NAS 1.26:194501 


NAS 1.26:194410 


Rocket and Laboratory Studies in Astronomy. 
N94-13966/4/GAR 413,199 PC A02/MF A01 


NAS 1.26:194412 
yee Phase Incorporation during Directional Solidifica- 
tectics. 


tion of Hypermono' 

N94-14480/5/GAR 414,476 PC A04/MF A01 
NAS 1.26:194415 

Obstacle Detection by Recognizing Binary Expansion Pat- 

terns. 


N94-14495/3/GAR 413,764 PC A03/MF A01 
NAS 1.26:194416 
Stormtime Transport of Ring Current and Radiation Belt 


lons. 

N94-13793/2/GAR 413,246 PC A03/MF A01 
NAS 1.26:194417 

Workshop on the Space Environment: The Effects on the 
Optical Properties of Airless Bodies. 

N94-14298/1/GAR 413,173 PC A03/MF A01 
NAS 1.26:194418 

Boundary Conditions for the Paleoenvironment: Chemical 

and Physical Processes in the Pre-Solar 

N94-15421/8/GAR 413,237 PC A02/MF A01 
NAS 1.26:194419 


Small Scale Adaptive Optics Experiment Systems Engineer- 


ing. 
N94-14548/9/GAR 415,257 PC A03/MF A01 
NAS 1.26:194421 
Experimental Instrumentation System for the Phased Array 
Mirror Extendible Large Aperture (PAMELA) Test Pr ’ 
N94-14430/0/GAR 415,255 PC A03/MF A01 
NAS 1.26:194424 


Two Color Holographic Interferometry for Microgravity Ap- 


plication. 

N94-14447/4/GAR 415,350 PC A03/MF A01 
NAS 1.26:194425 

Chemistry and Transport in a Multi-Dimensional Model. 

N94-13969/8/GAR 413,308 PC A01/MF A01 
NAS 1.26:194477 

Interactions among Convection, Magnetic Fields and p- 

Mode Oscillations in the Sun. 

N94-14479/7/GAR 413,208 PC A01/MF A01 
NAS 1.26:194489 

Visualization Techniques to Aid in the Analysis of Multi- 


Spectral a Data Sets. 
N94-14482/1/GAR 413,209 PC A06/MF A02 
NAS 1.26:194490 


Performance Prediction Model for a Fault-Tolerant Comput- 


er during R and Restoration. 
N94-14136/3/GA 413,652 PC A09/MF A02 
NAS 1.26:194491 


Feasibility Study of a Synthesis Procedure for Array Feeds 
to Improve Radiation Performance of Large Distorted Re- 


flector Antennas 
N94-14501/8/GAR 413,636 PC A03/MF A01 


NAS 1.26:194492 
Doppler Lidar Signal Covariance Including Wind 
Shear and Wind Turbulence. 
N94-13723/9/GAR 413,260 PC A03/MF A01 
NAS 1.26:194494 
Polymer Infiltration Studies. 
N94-15275/8/GAR 
NAS 1.26:194495 
Integration of Space and In-situ Observations to Study At- 
mosphere, Ocean and Land Processes. 
N94-14500/0/GAR 413,318 PC A03/MF A01 
NAS 1.26:194496 


Improved Approach for Flight Readiness Certification: Prob- 
abilistic Models for Flaw Propagation and Turbine Blade 
Failure. Volume 1: Methodology and Applications. 

N94-14841/8/GAR 415,742 PC A09/MF A03 


NAS 1.26:194497 
eee Approach for Flight Readiness Certification: Prob- 
abilistic Models for Flaw Propagation and Turbine Blade 
Failure. Volume 2: Software Documentation. 
N94-14842/6/GAR 415,743 PC A22/MF A04 
NAS 1.26:194498 
improved Approach for Flight Readiness Certification: 
rn ee i a 


Examples, Volume 1. 
N94-14076/1/GAR 415,682 PC A11/MF A03 


NAS 1.26:194499 
Improved Approach for Flight Readiness Certification: 
for Failure Risk Fe cn and Application 


Examples. Volume 2: Software Documenta! 
N94-14077/9/GAR 415,683 PC ‘A16/MF A03 
NAS 1.26:194500 


Improved Approach for Flight Readiness Certification: 
for Failure Risk Assessment and Application 

Examples. Volume 3: Structure and Listing of ‘ams. 

N94-14078/7/GAR 415,684 PC /MF A04 


NAS 1.26:194501 
a eee, and Microwave Spectral Line 


Noe 1e013/B/GAR S/O/GAR 415,504 PC A10/MF A03 


March 1,1994 OR-59 


414,497 PC A03/MF A01 
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NAS 1.26:194502 
Using a Focal-Plane Array to Estimate Antenna Pointing 


Errors. 
N94-13810/4/GAR 413,561 PC A05/MF A01 
NAS 1.26:194503 

Communications and Control for Electric Power Systems. 

N94-13811/2/GAR 413,928 PC A06/MF A02 
NAS 1.26:194505 

Event-Driven Simulation in SELMON: An Overview of 


EDSE. 
N94-13784/1/GAR 413,684 PC A03/MF A01 
NAS 1.26:194506 


Event Effects and Laser Simulation 
-13812/0/GAR 413,651 


NAS 1.26:194507 


Large Area Pulsed Solar Simulator (LAPSS). 
-13940/9/GAR 414,094 PC A03/MF A01 


NAS 1.26:194508 


Sequential ory How It Works. 
N94-13796/5/GA 415,618 PC A03/MF A01 
NAS 1.26:194509 


Test Report for Single Event Effects of the 80386DX Micro- 


processor. 
N94-13943/3/GAR 413,890 PC AQ3/MF A01 
NAS 1.26:194510 
Stochastic Performance Modeling and Evaiuation of Obsta- 


cle Det with Imaging Range Sensors. 
N94-13946/6/GAR 414,922 PC A03/MF A01 


NAS 1.26:194511 


Surfactant Studies for Bench-Scale Operation 
N94-13947/4/GAR 413,978 PC A03/MF AO1 


NAS 1.26:194512 


Communications and Control for Electric Power Systems: 
Power Flow Classification for Static Security Assessment. 
N94-13948/2/GAR 413,929 PC A03/MF A01 


NAS 1.26:194515 


Proceedings of the Fifth NASA/NSF/DOD Workshop on 
Aerospace Computational Control. 
N94-14618/0/GAR 415,728 PC A24/MF A04 


NAS 1.26:194517 


Antenna Pattern Control Using | 
N94-13799/9/GAR 


NAS 1.26:194518 
See Sep Sarapen Cangy Ge tah Gatien Tele 


vision Applications 
NO4-14029/0/GAR 413,570 PC A0S/MF A01 
NAS 1.26:194519 


Surface Characterization of LDEF Material: 
N94-14683/4/GAR 414,572 "PC A11/MF A03 


NAS 1.26:194521 
Polymer infiltration Studies. 
N94-14539/8/GAR 
NAS 1.26:194522 
opt ah Fa 
— of a Curculation-Control Airf 
Noe oe ice tea/GAn 413,069 PC Ada MF AO1 
NAS 1.26:194523 


Guidance Law 
hicles Using Matched 
N94-14538/0/GAR 


NAS 1.26:194524 


Analysis of New Composite Architectures. 
N94-14715/4/GAR 414,481 


NAS 1.26:194525 


Studies. 
PC A03/MF A01 


impedance Surfaces. 
413,813 PC A06/MF A02 


414,477 PC A03/MF A01 


for Aeroassisted Transfer Ve- 
tic 


xpansions. 
415,674 PC A0S/MF A02 


PC A04/MF A01 
Vacuum Ultraviolet Instrumentation for Solar irradiance and 
Thermospheric 
N94-14684/2/GA 413,213 PC A03/MF A01 

NAS 1.26:194527 
Tunable Solid-State 
N94-14576/0/GAR 415,258 PC A02/MF A01 

NAS 1.26:194530 

inge voi. 
N94-14540/6/GAR 414,788 PC A03/MF A01 

NAS 1.26:194532 
Comparative Study of X ray and Microwave Emissions 
N94-14577/8/GAR 

NAS 1.26:194533 
Integrated Knowledge System for the Space Shuttle Haz- 
ari Gas Detection . 

NAS 1.26:194534 
| may and interpretation of Patterns in Rocket 

415,593 PC A03/MF A01 

NAS 1.26:194535 

and Earth Sciences, 
Data Analysis 
N94-13788/2/GAR 


Tetravalent Chromium (Cr(4+ )) as Laser-Active lon for 
Lasers. 
Advanced Ballistic Ra 
Solar Flares. 
413,212 PC A01/MF A01 
‘dous 
N94-14310/4/GAR 415,594 PC A03/MF A01 
ngine Data. 
N94-14309/6/GAR 
NAS 1.26:194536 


415,705 PC A99/MF A06 


oe of Unidentified High Energy 
ces. 
Rioa-14688/3/GAR 413,215 PC A03/MF A01 


NAS 1.26:194537 
Was 49: Mirror for a Hidden Seyfert 1 Galaxy. 


OR-60 VOL. 94, No. 5 


N94-14685/9/GAR 413,214 PC A03/MF A01 


NAS 1.26:194538 
Generic Results of the Space Physics as Survey. 
N94-13984/7/GAR 413,200 PC A07/MF A02 
NAS 1.26:194543 


Theory of Post-Block 2 VLBI Observable Extraction. 
N94-13872/4/GAR 413,244 PC A07/MF A02 


NAS 1.26:194545 
Browsing Tool for the Internet Logical Library of the HPCC 


Software Exchange. 
N94-15189/1/GAR 414,365 PC A03/MF A01 
NAS 1.26:194548 


Development of a Quiet Supersonic Wind Tunnel with a 


Cryogenic tive Nozzie. 
N94-15117/2/GAR 414,167 PC A07/MF A02 
NAS 1.26:194549 


Physical interpretation and Development of Ultrasonic Non- 

See See See eee Se ae 
tive Characterization of Textile Composite Ma’ 

NOs 15190/9/GAR 414,489 Pe A03/MF A01 


NAS 1.26:194555 


Investigate Wave-Mean Flow Interaction and Transport in 
the Extratropical Winter Stratosphere. 
N94-15639/5/GAR 413,262 PC A01/MF A01 


NAS 1.26:194556 


Studying Turbulence Using Numerical Simulation Data- 
bases. 4: Pr of the 1992 Summer Program 
N94-14745/1/GAR 413,516 PC A18/MF A04 


NAS 1.26:194557 
Mechanisms of Combustion Limits in Premixed Gas Flames 


at Microgravity. 

N94-15713/8/GAR 415,567 PC A03/MF A01 
NAS 1.26:194558 

Statistical of Ti ic Parallaxes. 

N94-15641/1/GAR 413,187 PC A01/MF A01 
NAS 1.26:194559 

Fault Handling Schemes in Electronic Systems with Specif- 

ic Application to Radiation Tolerance and VLSI a. 

N94-15640/3/GAR 413,659 PC iF AO2 


NAS 1.26:194560 


Convective Flow Effects on Protein Crystal Growth 
N94-15476/2/GAR 414,625 PC A03/MF A01 


NAS 1.26:194563 
Heterodyne Efficiency for a Coherent Laser Radar with Dif- 


fuse or Aerosol T 
N94-15477/0/GAR 413,855 PC A03/MF A01 
NAS 1.26:194567 


x te ee from Wolf-Rayet Stars with Recurrent Dust 


Now 04-15593/0/GAR 413,238 PC A02/MF A01 
NAS 1.26:194570 
Expert ara Shell for Int 


Atmospheric T 

N94-15531/4/GAR 
NAS 1.26:194571 

Growth of New Materials for Solid State Laser Applications. 

The Growth of ZNGEP2 by the Vertical Bri Method. 

N94-15530/6/GAR 415,268 A03/MF AO1 
NAS 1.26:194572 

Sea Ice Motions in the Central Arctic Ice Central Arctic 


Pack Ice as Inferred from AVHRR | ’ 
N94-15701/3/GAR 415,0 PC A02/MF A01 


NAS 1.26:194573 
Engineering Design of sub-Micron Topographies for Simul- 
— Adherent and Reflective Metal-Polymer Inter- 
Not 194-15700/5/GAR 414,562 PC A04/MF A01 
NAS 1.26:194575 


Vegetation Characteristics: 
). 
414,913 PC A03/MF A01 


Gages to Analyze Behavior 
of Weldments and Use of Photostress and Strain Gages to 
Analyze Behavior of an AFT Skirt Test Specimen. 
N94-15716/1/GAR 414,387 PC A03/MF A01 


NAS 1.26:194576 


Optical Fiber Spectroscopy: A Study of the Luminescent 
Properties of the Europium lon for Thermal Sensors. 
N94-15647/8/GAR 415,274 PC A03/MF A01 


NAS 1.26:194577 
Develop Advanced Nonlinear Signal Analysis Topographical 
Noe 15846/0/Gs 
N94-1 /0/GAR 413,551 PC A03/MF A01 
NAS 1.26:194578 


NOt 1S715/3/GRR = 
NAS 1.26:194585 

Workshop on Advanced Technologies for Planetary Instru- 

N94-15797/1/GAR 415,578 PC A04/MF A01 
NAS 1.26:194587 

NASA Space Engineering Research Center for VLSI 


System ' 
N94-15547/0/GAR 413,895 PC A05/MF A01 
NAS 1.26:194593 
Evaporation from a Meniscus within a Capillary Tube in Mi- 
15654/4/GAR 415,207 PC A03/MF A01 
NAS 1.26:194594 
es Investigations in Three-Dimensional 


414,945 PC AQS/MF A01 


Internal 


N94-15551/2/GAR 415,206 PC A03/MF A01 
NAS 1.26:194595 


Representation in Incremental! Learning. 
N94-15719/5/GAR 413,780 PC A01/MF AO1 


NAS 1.26:194596 
Theory of QSO Absorption Line Systems and Their Rela- 


tionship to the Galaxies. 

N94-15679/1/GAR 413,239 PC A01/MF A01 
NAS 1.26:194597 

Verification of a Two-Dimensional Infiltration Model for the 


Resin Transfer Moiding Process. 
N94-15656/9/GAR 414,519 PC A0S/MF A02 


NAS 1.26:194599 
Particle Kinetic Simulation of High Altitude Hypervelocity 


Flight. 
N94-15678/3/GAR 415,677 PC A04/MF A01 
NAS 1.26:194601 


oy the Southern Ocean Response to Climate 


hange. 
Noe 15680/9/GAR 415,069 PC A01/MF A01 


NAS 1.26:194604 
investigation of Radiative interaction in Laminar Flows 


Using ite Carlo Simulation. 
N94-15795/5/GAR 415,522 PC A03/MF A01 
NAS 1.26:194605 


Generating Local Addresses and Communication Sets for 


Data-Paraliel Programs. 
N94-15796/3/GAR 413,721 PC A03/MF A01 
NAS 1.26:194609 


Alignment-Distribution Graph 
N94-15956/3/GAR 


NAS 1.26:194611 
Comparison of Level-1 and Level-2 Buckling and Postbuck- 


ling Solutions. 
N94-15154/5/GAR 415,392 PC A11/MF A03 
NAS 1.26:194612 


Generation of Artificial Helioseismic Time-Series 
N94-15968/8/GAR 413,240 PC A02/MF A01 


NAS 1.26:194613 
Study of Multi-Dimensional Radiative Energy Transfer in 


Molecular Gases. 
N94-15752/6/GAR 415,521 PC A04/MF A01 
NAS 1.26:194631 


Multilayer Thin Film Design for Far Ultraviolet Poiarizers 
Using an Induced Transmission and tion Tec 
N94-15869/8/GAR 415,276 PC A03/MF A01 


NAS 1.26:194633 
Filters for the International Solar Terrestrial Physics (ISTP) 


Mission Far Ultraviolet | 
N94-15868/0/GAR 415,275 PC A03/MF A01 
NAS 1.55:3170 


Third Annual NASA Science Internet User Working Group 
Conferenc 
414,364 PC A20/MF A04 


413,722 PC A03/MF A01 


e. 

N94-15116/4/GAR 
NAS 1.55:3214 

— International Workshop on Laser Ranging Instrumen- 


N94-15552/0/GAR 415,779 PC A99/MF A06 
NAS 1.60:3331 
Effects of Window Size and Shape on Accuracy of Subpixel 


Centroid Estimation of Target | . 
N94-15990/2/GAR 414,347 PC A03/MF A01 


NAS 1.60:3334 


Wall interference and Boundary Simulation in a Transonic 
Wind Tunnel with a Discretely Slotted Test Section 
N94-15794/8/GAR 413,141 PC ‘(A04/MF A01 


NAS 1.60:3351 


Cellular Track Model for Study of porns | lon BEAMS. 
N94-13714/8/GAR 414,699 PC A03/MF A01 


NAS 1.60:3357 
ession of Dynamic Stall with a Leading-Edge Slat on 


a VR-7 Airfoil. 
N94-15657/7/GAR 413,073 PC A04/MF A01 
NAS 1.60:3362 


Analysis of Microstrip Patch Antennas with Nonzero Sur- 


face Resistance. 
N94-13916/9/GAR 413,814 PC A03/MF A01 
NAS 1.60:3364 


‘e Fluctuations of Astronauts Due to Orientation. 
N94-15816/9/GAR 415,666 PC A04/MF A0O1 


NAS 1.60:3367 


Vibrational Relaxation in Hypersonic Flow Fields. 
N94-14733/7/GAR 415,176 PC AQ3/MF A01 


NAS 1.60:3368 
Room Temperature Degradation of Ba ee J x) Super- 


conductors in Varying Relative nvironments. 
N94-14409/4/GAR 415,349 PC A03/MF A01 


NAS 1.60:3372 


Neural-Network-Directed Alignment of Optical 
Using the Laser-Beam Spatial Filter as an Example. 
N94-15961/3/GAR 415,277 PC A03/MF A01 


NAS 1.60:3378 


Computer Program for Thermal and Transport Properties of 
Parahydr: from 20 to 10,000 K. 
N94-14102/5/GAR 413,554 PC A03/MF A01 


Systems 
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NAS 1.60:3386 
Resonant Frequencies of irregularly Shaped Microstrip An- 
Moments. 


tennas Using Method of . 
N94-15767/4/GAR 413,637 PC A03/MF A01 
NAS 1.60:3397 


Dynamic Forms. Part 1: Functions. 
N94-13790/8/GAR 413,080 PC A0S/MF A01 


NAS 1.60:3400 
Prelaunch Optical Characterization of the Laser Geodyna- 


mic Satellite (_LAGEOS 2). 
N94-15193/3/GAR 415,690 PC A15/MF A03 
NAS 1.60:3401 


Investigation of the Effects of Extravehicular Activity (EVA) 


Gloves on Performance. 
N94-15717/9/GAR 415,568 PC A03/MF A01 
NAS 1.60:3412 


Variability of Prediction of Maximal a on 
the Cycle Ergometer Using Standard 
N94- 14032/2/GAR 414, 67 PC DC A03/MF A01 


NAS 1.60:3413 


Results of an Electrical Power _—— Fault Study (CDDF). 
N94-15007/5/GAR 415,608 PC A03/MF A01 
NAS 1.60:3421 
Prioritization Methodology for 
N94-15723/7/GAR 
NAS 1.61:1290 


NASA Trend Anal 
N94-15782/3/GA\ 


NAS 1.61:1315 
NASA Airborne Satellite Instrumentation Calibrator (NASIC) 


Technica! Reference. 
N94-13713/0/GAR 415,679 PC A03/MF A01 
NAS 1.61:1316 


Nimbus-7 Earth Radiation Budget Calibration History. Part 


1: The Solar Channels. 
N94-13963/1/GAR 413,198 PC A04/MF A01 
NAS 1.61:1318 


Total Solar Ecti 
N94-15481/2/GAR 


NAS 1.61:1319 


Mongoose ASIC Microcontroller Pr mi 
N94-13871/6/GAR 415 08 Pe AOS A03/MF A01 
NAS 1.77:10002 


Problem of Traveling in Outer Space: The Rocket Motor. 
N94-14463/1/GAR 415,596 PC A10/MF A03 


NASA-CP-3170 
Third Annual NASA Science Internet User Working Group 


Conference. 
414,364 PC A20/MF A04 


Chemical Replacement. 
414,195 PC A04/MF A01 


es. 
415,569 PC A04/MF A01 


of 3 November 1 
413, 85 PC A04/MF A01 


N94-15116/4/GAR 
NASA-CP-3214 
Eighth International Workshop on Laser Ranging Instrumen- 


tation. 
N94-15552/0/GAR 415,779 PC A99/MF A06 
NASA-CR-4396-V-2 


Effects of Rotation on Coolant P; Heat Transfer. 
Volume 2: Coolant Passages with Trips Normal and 


Skewed to the Flow. 
N94-15991/0/GAR 413,535 PC A06/MF A02 
NASA-CR-4518 


NASA's Online Machine Aided indexing System. 
N94-15009/1/GAR 414,370 PC A04/MF A01 


NASA-CR-4529-V-1 


Ultraviolet Spectrometer and Polarimeter (UVSP) Catalog of 
Observations. Volume 1: Experiments 1-30719, February 


1980 - April 1985. 
N94-15023/2/GAR 413,216 PC A99/MF A06 
NASA-CR-4529-V-2 


Ultraviolet Spectrometer and Polarimeter (UVSP) Catal’ 
Observations. Volume 2: Experiments 30720-63057, 


1985 - Fi 1988. 
N94-15024/0/GAR 413,217 PC A99/MF E08 
NASA-CR-4538 


Ee a Split-Stirling Cryocooler for 1 to 2K 


Magnetic 
NOs. 13897/1/GA\ 414,043 PC A06/MF A02 
NASA-CR-4544 
Application of Symbolic and Algebraic Manipulation Soft- 
Mechanics Problems. 


ware in 
N94-13798/1/GAR 414,360 PC A08/MF A02 
NASA-CR-4546 
nt interplanetary Trajectories with Deep Space Ma- 
NO4- $4851/7/GAR 415,551 PC A04/MF A01 
NASA-CR-4548 
eS 6 Sr ere eee oe Sa o 
N94-14850/9/GAR 414,557 PC A04/MF A01 
NASA-CR-4549 
Metabolic Rate Measurements Comparing Supine with Up- 
right Upper-Body Exerci 
N94-14028/2/GAR 414,669 PC A03/MF A01 
NASA-CR-4550 


Clutter Rejection Filters with Coeffi- 
cients for Airborne Pulsed Doppler Weather 
N94-15444/0/GAR 413,303 PC AOS/MF A01 


NASA-CR- 167691 
Results of Experimental | igations to Determine Exter- 
nal Tank Protaborance Loeds Using @ 0.03-Seale Model of 


the Space Shuttle Launch Configuration oo en Sere in 
the NASA/ARC Unitary Plan Wind Tunnel, V. 
N94-14047/2/GAR 415,587 PC ADS AOs/ MF AO1 


NASA-CR-177616 
Lift-Fan Powered-Lift Aircraft 
N94-15718/7/GAR 
NASA-CR-177620 


Lift-Fan Aircraft: Lessons Learned-the Pilot's Perspective. 
N94-15950/6/GAR 413,120 PC A03/MF A01 


NASA-CR-177621 
Influence of ATC Message Length and Timing on Pilot 
Communication 


N94-14744/4/GAR 415,830 PC A03/MF A01 
NASA-CR-177626 


Aerodynamic Control of Nasp-Type Vehicies through Vortex 
ition. Volume 3: Wing Rock Experiments. 
N94-15780/7/GAR 413,077 PC A07/MF A02 


NASA-CR-177626-V-1 


Aerodynamic Control of Type Vehicles Through 
Vortex Manipulation. Volume 1: Static Water Tunnel Tests. 
N94-15655/1/GAR “43, 072 PC A05/MF A01 


NASA-CR-177626-V-2 


: Lessons Learned. 
413,117 PC A05S/MF AO1 


Control of Nasp-T 
tion. Volume 2: Static 
N94-15677/5/GAR 


NASA-CR-177626-V-4 
ic Control of ee Vehicles through 
‘olume 4 


ex Manipulation, ‘ 
Noa15720/2/GAR 413,076 PC A08/MF A02 
NASA-CR- 184381 


Earth Science and 
N94-14484/7/GAR 


NASA-CR- 186026 
Flight Validation of a Pulsed Smoke Flow Visualization 


N94-14106/6/GAR 413,104 PC A03/MF A01 
NASA-CR-187086 


SPDE/SPRE Final 
N94-15482/0/GAR 


NASA-CR-187179 


Variational Approach to Probabilistic Finite Elements. 
N94-13873/2/GAR 415,375 PC A09/MF A02 


NASA-CR- 189136 


Thermal Shock Resistance of Ceramic Matrix Composites. 
N94-13920/1/GAR 414,469 PC A03/MF A01 


NASA-CR-191096 


Operation of High Power Converters in Parallel. 
N94-13786/6/GAR 413,818 PC A02/MF A01 


NASA-CR-191150 
Probabilistic Micromechanics for High-Temperature Com- 


posites. 
N94-14408/6/GAR 414,475 PC A03/MF A01 
NASA-CR-191165 


Study of Fiber Volume Fraction Effects in Notched Unidir- 
ectional SCS-6/Ti-15V-3Cr-3Al-3Sn Composite. 
N94-14769/1/GAR 414,483 PC A11/MF A03 


NASA-CR-191182 
a Program for wo = A Lng ~ ane Single Row, 
Contact, Spherical _Sashbean. 
lume 2: Mathematical a. 4 and A 
ND4. 14446/6/GAR 414,425 PC ‘A03/MF A01 
NASA-CR-191183 
Computer Program for Analysis of High Speed, Single Row, 
Angular Contact, Spherical Roller Bearing, Sashbean. 


Volume 1: User's Guide. 
N94-14445/8/GAR PC A04/MF A01 


NASA-CR-191188 
—- Coatings for Stirling Engine Heat Pipe Condenser 


aces. 
N94-14771/7/GAR 415,735 PC A04/MF A01 
NASA-CR-191189 


Vehicles Se Vortex 
ind Tunnel T 
413,074 PC AG: A07/MF A02 


tion. 
414,919 PC A02/MF A01 


Report. 
415,778 PC A05/MF A02 


414,424 


of Diesel Engine Intake Flow, 
413,538 PC A04/MF A01 


Three-Dimensional pa mn | 
Combustion and Emissions- 
N94-14448/2/GAR 


NASA-CR-191190 
Se Lene ORD Coghree Se Se 


No-14549/0/GAR 414,444 PC A03/MF A01 
NASA-CR-191 oy 


pee A. lormance Computer Program (RCEMPA 
MAPPC) U User's jser’s Guide. 
N94-15192/5/GAR 413,114 PC A11/MF A03 


NASA-CR-191196 


Thermomechanical and Isothermal | Pale Behavior of a 
(90)sub 8 Titanium Matrix 
N94-14822/8/GAR 214,486 PC A03/MF A01 


NASA-CR-191325 
Trellis Coding with Continuous Phase Modulation (CPM) for 
Satellite-Based ile Communications. 
N94-13909/4/GAR 413,620 PC A13/MF A03 
NASA-CR-191488 


inviscid Flows. 
A03/MF A01 


i Si 
415,128 


Canonical Forms of 
N94-13722/1/GAR 
NASA-CR-191500 
Preconditioning and the Limit to the incompressible Flow 
quations. 


NASA-CR-191550 


N94-13717/1/GAR 
NASA-CR-191501 


Stability of Oscillatory Two Phase Couette Fi 
N94-13817/9/GAR 415,135 Pes A03/MF A0o1 


NASA-CR-191503 


415,126 PC A03/MF A01 


of the Breakup of 


Analytical Description Liquid Jets 
N94-14849/1/GAR 415,196 PC A03/Mi A A01 
NASA-CR-191504 


seeentay Instability of the Most Dangerous Goertler 


Noa 13785/8/GAR 415,133 PC A03/MF A01 
NASA-CR- 191506 
Se ee SS a eee 


sional Detonation Waves. 
N94-13792/4/GAR 415,089 PC A03/MF A01 
NASA-CR-191507 


Adaptive Wavelet Collocation Methods for Initial Value 
Problems of Nonlinear PDE's 
N94-15833/4/GAR 415,213 PC A04/MF A01 


NASA-CR-191509 
Formal — for the Specification and Verification of 


Synchronous 
Noa-15442/2/GAR 413,656 PC A0S/MF AO1 
NASA-CR-191511 


Development of a Recursion Rng-Based Turbulence Model. 
N94-13718/9/GAR 415,127 PC A03/MF A01 
NASA-CR-191513 


Parallel Spatial Direct Numerical Simulations on the Intel 


iPSC/860 Hypercube. 
N94-15483/8/GAR 413,716 PC A03/MF A01 
NASA-CR-191514 


inviscid Instability of Streamwise Corner Fi 
N94-15834/2/GAR 415,214 96 A03/MF A01 


NASA-CR-191515 
Tolimien-Schlichting/Vortex Interactions in Compressible 


Boundary Layer 

N94-15183/4/GAR 415,198 PC A0Q3/MF A01 
NASA-CR-191516 

Evolution of Di in Stagnation Point Flow. 

N94-13724/7/GAR 415,129 PC A0Q3/MF A01 
NASA-CR-191517 


Boundary Layer Flow of Air over Water on a Fiat Plate. 
N94-15479/6/GAR 415,203 PC A03/MF A01 


NASA-CR- 191519 


Receptivity Problem for 0/1) Wavelength Goertler Vortices. 
N94-15005/9/GAR 415,197 PC A0Q3/MF A01 


NASA-CR-191520 
Data Distributed Parallel Algorithm for Ray-Traced Volume 


oy > 
N94-13721/3/GAR 413,683 PC A03/MF A01 
NASA-CR-191522 


Inelastic Deformation of Metal Matrix Composites. 
N94-15106/5/GAR 414,488 PC A06/MF A02 


NASA-CR-191523 

ou tg ny me a ngle Measurements and Crack Tunnel- 
earing in Thin Sheet 2024-T3 Aluminum 

Noe. 15184/2/GAR 414,560 PC A03/MF A01 

NASA-CR-191527 
Feasibility of 
Cryogenic T: 
N94-14026/6/GAR 

NASA-CR-191528 
Interaction Between the Shock Wave Attached to a Wedge 


and Freestream 
N94-15478/8/GAR 415,202 PC A03/MF AO1 
NASA-CR-191529 


Clouding Tracing: Visualization of the Mixing of Fluid Ele- 


ments in Convection- Systems. 
N94-15965/4/GAR 415,218 PC A03/MF AO1 
NASA-CR- 191530 


Parallel 
N94-15724/5/GAR 


NASA-CR-191531 


Multiphase Complete 
N94-15489/5/GAR 


NASA-CR-191532 
Distributed Computing Feasibility in a Non-Dedicated Ho- 
Distributed System. 
N94-15989/4/GAR 413,723 PC A03/MF A01 
NASA-CR-191539 


Illustrated GI 
N94-15484/6/GAI 


NASA-CR-191545 


Simulator for Heterogeneous Dataflow Architectur 
N94-13797/3/GAR 413,772 PC A0a/MF A01 


NASA-CR-191546 


Use of the Noncentral chi-Square Density Function for the 
Distribution of Helicopter Spectral Estimates 
N94-15487/9/GAR 413,116 PC A03/MF AO1 


NASA-CR-191550 
Feasibility Sat of a Microgravity Enhancement System for 


Space Station Freedom. 
N94-15864/9/GAR 415,617 PC A06/MF A02 
OR-61 


March 1, 1994 


| Aluminum-Lithium Structures for 
tions by Laser Beam Welding. 
413,526 PC A04/MF A01 


Mesh Refinement Algorithm. 
413,719 PC A03/MF A01 


le Exchange: A Theoretical Analysis. 
413,778 PC A03/MF A01 


of Textile Terms for 


ites. 
414,518 A03/MF A01 
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NASA-CR- 192600 


Qualification Test of the Ross Double Planetary Mixer 
N94-14497/9/GAR 413,548 PC A03/MF AOo1 


NASA-CR- 192603 


Enhanced NDE items. 
N94-14101/7/GA 414,404 PC A03/MF A01 
NASA-CR- 192761 


ee interfuce Slicing into Software Engineering Proc- 


N94- NO4-14968/2/GAR 413,704 PC AQ2/MF A01 
NASA-CR- 193131 


Large Eddy Simulation and Direct Numerical Simulation of 
High Turbulent Reacting Flows. 
-15427/5/GAR 415,200 PC A1i/MF A03 


NASA-CR- 193266 


Martian Sedimentary 
N94-13855/9/GAR 413,172 PC AQ2/MF A01 
NASA-CR- 193300 
Theoretical Molecular 
N94-13781/7/GAR 
NASA-CR- 193357 
Preliminary Anal of University of North Dakota Aircraft 
Data from the FIRE Cirrus IFO-2 
N94-15429/1/GAR 413,115 PC AQ2/MF A01 


NASA-CR- 193359 


Studies of Astrophysical interest. 
413,193 PC A03/MF A01 


Cosmic and poe Ray and Neutron Experiments. 
N94-13965/6/GA\ 413,243 PC AQ1/MF A01 
a ace 193362 


by a Groove in an impedance Plane. 
ers /5/GAR 415,319 PC AQ3/MF A01 


anpeontaeen 


Simvtation Studies for Surfaces and Materials Str 
N94-15004/2/GAR 414,496 PC A03/ 


NASA-CR- 193389 


H2s Data Reduction 
N94-14743/6/GAR 


NASA-CR- 193390 


F A01 
413,872 PC A02/MF A01 


among Systems of Overset Grids 


Domain Connectivity 
N94-14326/0/GAR 415,149 PC A02/MF A01 
NASA-CR- 193393 


Design and Evaluation of Single and Dual Flow Thrust 
Vector Nozzies with Post Exit Vanes. 
N94-14086/0/GAR 413,537 PC A03/MF A01 


NASA-CR- 193394 
Techniques for Estimating Space Station Aerodynamic 


Characteristics. 
N94-13955/7/GAR 415,585 PC A0Q5/MF A01 
NASA-CR- 193397 


Photometry and Spectroscopy in the Open Cluster alpha 


Persei, 2 
N94-14358/3/GAR 413,182 PC A03/MF A01 
NASA-CR- 193433 


impact of Shorter Wavelengths on Optical Quality for Laws. 
N94-14473/0/GAR 415,256 PC A03/MF A01 


NASA-CR- 193604 
Development of a Scalabie Parallel 3-D CFD Algorithm for 


Turbomac' 
N94-14848/3/GAR 413,532 PC A0S/MF A01 
NASA-CR- 193637 


Formation of the Stable Auroral Arc That Intensifies at Sub- 


storm Onset 
N94-15433/3/GAR 413,255 PC A02/MF A01 
NASA-CR- 193708 


Sites of Fine-Scale Electron Density Turbulence in the 
Medium 


Interstellar 
N94-13864/1/GAR 413,195 PC A02/MF A01 
NASA-CR-193714 


Long-Term Space Astrophysics Research Program: The 
Continuum 


E of the Quasar ’ 
N94-14404/5/GAR 413,205 PC A04/MF A01 
NASA-CR- 193716 


X ray Observations of Late-Type Stars Using the ROSAT 


All-Sky 
N94-14146/2/GAR 413,202 PC A01/MF A01 
NASA-CR-193718 


Liquid Metal Drop Ejection. 
N94-14133/0/GAR 


NASA-CR- 193783 


414,555 PC A01/MF A01 


Robotic System. 


Capaciflector-Based 
N94-14359/1/GAR 415,549 PC A03/MF A01 
NASA-CR- 193784 


ROSAT Observauons of Clusters with Wide-Angle Tailed 


Radio Sources. 
N94-14405/2/GAR 413,206 PC A03/MF A01 
NASA-CR- 193787 


Suaneaaes of Chant Gietens ting Lanes Rengap's 


Lageos-2 and Lageos-1. 
N94-14306/2/GAR 414,821 PC AO1/MF AO1 
NASA-CR- 193797 


Graphite Fiber Textile Pretorm/Copper Matrix Composites. 
N94-14050/6/GAR 414,473 PC A02/MF A01 


NASA-CR- 193825 


BALLIST: A Computer Program to E Predict the 
Bumper Thickness Required to Prevent Perforation of the 
Space Station by Orbital Debris. 


OR-62 VOL. 94, No. 5 


N94-14120/7/GAR 415,590 PC A03/MF A01 
NASA-CR- 193826 


Partial Analysis of LDEF Experiment A-0114. 
N94-14025/8/GAR 414,571 PC A03/MF A01 


NASA-CR- 193832 
es ee ility of Optical Diagnostic Meas- 
urements at the Exit of the E. 
N94-14682/6/GAR 415,603 PC A03/MF A01 
NASA-CR- 193838 


Visualization of Solidification Front Phenomena. 
N94-15006/7/GAR 415,553 PC A03/MF A01 


NASA-CR- 193840 


Laser Power Beaming 
N94-14904/4/GAR 


NASA-CR- 193841 
Space Station Thermal Storage/Refrigeration System Re- 
t. 


search and 
N94-15191/7/GAR 415,609 PC A15/MF A03 
prt = my 


tion of Zerodur Material ye 
Noe! 903/6/GAR 415,262 A01/MF AO1 


NASA-CR- 193843 


Atomic Research 
N94-14905/1/GAR 


NASA-CR- 193844 


Sirnulation of Preburner Sprays, Volume 1 
N94-14906/9/GAR 415,606 PC A01/MF A01 


NASA-CR- 193845 


Coaxial Airbiast Atomizers. 
N94-15109/9/GAR 


NASA-CR- 193846 


Technical Evaluation Motor No. 10 (TEM-10). 
N94-14907/7/GAR 415,607 PC A07/MF A02 


NASA-CR- 193849 
Space bmn 4 Concepts and Analyses for Exploration Mis- 


sions, Phase 
N94- Noa 15601/8/GAR 415,579 PC A07/MF A02 
NASA-CR- 193850 
Aerodynamic Flight Control to increase Payload Capability 


of Future Launch Vehicles. 
N94-15532/2/GAR 415,691 PC A0S/MF A01 
NASA-CR- 193851 
Analytical and Experimental investigation of the Feasibility 
of Accelerated Lifetime Testing of Materials Exposed to an 


Atomic 
414,533 PC A03/MF A01 


System Analyses. 


415,263 PC A03/MF A01 


415,646 PC A03/MF A01 


413,550 PC A10/MF A03 


Beam. 
N94-15766/6/GAR 
NASA-CR- 194025 


AXAF FITS Standard for Ray = Interchange. 
N94-14305/4/GAR 413,203 PC A03/MF A01 


NASA-CR- 194029 


Wind Erosion in Semiarid Landscapes: Predictive Models 
and Remote Sensing Methods for the influence of Vegeta- 


tion. 
N94-13956/5/GAR 414,914 PC A0Q2/MF A01 
NASA-CR- 194031 


Multi-Dimensional High Order Essentially Non-Oscillatory 
Finite Difference Methods in Generalized dinates. 
N94-14429/2/GAR 415,151 PC AQ2/MF A01 


NASA-CR- 194033 


Soft X ray Transient Cen X-4 in Quiescenc 
N94-14406/0/GAR 413,207 PC A01/MF AO1 


NASA-CR- 194035 
NASA Space Engineering Research Center for VLSI Sys- 


tems . 

N94-14325/2/GAR PC A05/MF A01 
NASA-CR- 194037 

Helicopter Precision Approach Capability Using the Global 


Positi System. 
N94-13957/3/GAR 413,082 PC A04/MF A01 
NASA-CR- 194080 


Measurements of the Spatial Structure and Directivity of 
100 keV Photon Sources in Solar Flares Using PVO and 


ISEE-3 Spacecraft. 
N94-14492/0/GAR 413,210 PC A01/MF A01 


NASA-CR- 194084 


the Solar-Flare Photospheric Scale Height 
-Ray Measurements. 
413,188 PC A01/MF A01 


413,891 


from SMM 
N94-13671/0/GAR 


NASA-CR- 194092 
See srecuion Chamber Air Analysis of Wheat Study 


(BWT931). 
N94-13712/2/GAR 413,162 PC A04/MF A01 
NASA-CR- 194096 


Pr of the Seventeenth NASA Propagation Experi- 
menters (NAPEX 17) and the Advanced Communi- 
cations T Satellite (ACTS) Propagation Studies 
Miniworkshop. 

N94-14654/5/GAR 413,583 PC A15/MF A03 

NASA-CR- 194102 
Workshop Proceedings: Optical Systems Technology for 
Miata. Sa Volume 3. 
N94-14830/1/' 415,736 PC A08/MF A02 

NASA-CR- 194104 
Proceedings of the Third Spaceborne Imaging Radar Sym- 


posium. 
N94-15886/2/GAR 415,820 PC A19/MF A04 


NASA-CR- 194106 


Research in Robust Control for 
N94-15416/8/GAR 


NASA-CR- 194107 
Ps | Investigations of the Biomedical Prob- 
ight. 


PC A01/MF A01 


Hypersonic Aircraft. 
415,610 PC A03/MF AO1 


lems of Mai 
N94-13782/5/GAR 


NASA-CR- 194110 
| Properties of CO2 ice and CO2 Snow in the Ultra- 
violet, Visible, and Infrared. 
N94-14081/1/GAR PC A02/MF A01 


NASA-CR- 194114 
Studies of Turbulent Shear Flows and Their Control 
N94-13676/9/GAR 415,125 PC AOT/MF A01 
NASA-CR- 194116 


STS-54 Space Shuttle Mission R 
N94-13935/9/GAR 


NASA-CR-194118 
Analysis of the IUE Spectra of the Strongly Interacting 


Binary beta Lyrae. 
N94-14493/8/GAR 413,211 PC A04/MF A01 


NASA-CR- 194123 
Characterization of Spirulina Biomass for CELSS Diet Po- 


tential. 
N94-14097/7/GAR 414,653 PC A03/MF A01 
NASA-CR- 194139 
Influence of a Microgravity Environment on the Dendritic 
aw during Directional Solidification of Hypoeutectic 


Al-Si Alloys. 
N94-13891/4/GAR 414,552 PC A02/MF A01 
NASA-CR- 194143 


Numerical Investigations 


Flows. 
N94-13827/8/GAR 
NASA-CR- 194144 


Advanced Solid-State Array Spectroradiometer Data Collec- 
tion during HAPEX-2 Sahel. 
N94-13875/7/GAR PC A03/MF AO1 


NASA-CR- 194145 
Design and Application of Electromechanical Actuators for 


Deep e Missions. 
N94-14134/8/GAR PC A04/MF A01 
NASA-CR- 194146 


Trajectory Optimization for the National Aerospace Plane. 
N94-14104/1/GAR 415,668 PC A03/MF A01 


NASA-CR- 194147 


Highly Fiuorinated Polymers. 
N94-13964/9/GAR 


NASA-CR- 194148 


Molecular Processes in Comets. 
N94-15188/3/GAR 


NASA-CR- 194149 
Development of an HP-Version Finite Element Method for 


Computational Optimal Control. 
N94-14444/1/GAR 413,748 PC A03/MF A01 
NASA-CR- 194163 


Superconductivity Devices: Commercial Use of Space. 
N94-14324/5/GAR 413,828 PC A09/MF A03 


NASA-CR- 194175 
Measurement of HO2 and Other Trace Gases in the Strato- 
sphere Using a High Resolution Far-infrared Spectrometer 


at 28 Km. 
N94-13816/1/GAR 413,307 PC A03/MF A01 
NASA-CR- 194176 
Selection of Behavioral Tasks and Development of Soft- 
ware for Evaluation of Rhesus Monkey Behavior during 


414,668 PC A02/MF A01 


414,674 


415,251 


eport. 
415,584 PC A03/MF A01 


in Three-Dimensional Internal 


415,136 PC A03/MF A01 
413,271 


415,541 


413,475 PC A03/MF A01 


413,236 PC A03/MF A01 


Spaceflight. 

N94-13865/8/GAR 
NASA-CR-194181 

Design Methodology for Portable Software on Parallel Com- 


puters 
N94-14139/7/GAR 413,699 PC A04/MF A01 
NASA-CR- 194189 


it of a Nonazeotropic Heat Pump for Crew Hy- 


Water Heating. 
-13674/4/GAR 415,582 PC A0S/MF A02 
NASA-CR- 194193 


Low Altitude Plume | 
N94-14741/0/GAR 


NASA-CR-194195 
Development of an Advanced Spacecraft Tandem Mass 


Spectrometer. 

N94-13953/2/GAR 415,537 PC A09/MF A03 
NASA-CR- 194199 

in ee Introduction and Motivation 


Handbook. 
413,549 PC A04/MF A01 


N94-13828/6/GAR 414,588 PC A02/MF A01 
NASA-CR- 194225 
Expert System —- —— Structural Analysis and 


Optimization for Aerospace Structures. 
NOI TSOTO/GIGAR 415,581 PC A04/MF A01 
NASA-CR- 194233 


Multigrid Solution of Internal Flows Using Unstructured So- 
N94-14356/7/GAR 413,530 PC AQ3/MF A01 
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NASA-CR- 194242 
Scattering Calculations and Confining interactions. 
N94-14549/7/GAR 415,506 PC A04/MF A01 
NASA-CR- 194258 
Renal Function Alterations during Skeletal Muscle Disuse in 
Simulated Microgravity. 
N94-13824/5/GAR 
NASA-CR- 194259 
CNSFV Code Development, Virtual Zone Navier-Stokes 
Computations of Oscillating Control! Surfaces and 
tional Support of the Laminar Flow Supersonic Wind 


Tunnel. 
N94-14030/8/GAR 413,066 PC A03/MF A01 
NASA-CR- 194260 
Numerical Simulation of a Powered-Lift Landing, Tracking 
Flow Features Using Overset Grids, and Simulation of High 
Lift Devices on a Fighter-Lift-and-Control Wi 
N94-14322/9/GAR 413,068 ‘A03/MF A01 
NASA-CR- 194282 
lonospheric Calibration 
Measurements. 
N94-14049/8/GAR 
NASA-CR- 194284 
Global Auroral imaging: Dynamics of Explorer Miss lon. 
N94-15003/4/GAR 413,253 PC A01/MF A01 
NASA-CR- 194289 
Efficient, Massively Parallel Eigenvalue Computation. 
N94-13921/9/GAR 413,688 PC A03/MF A01 
NASA-CR- 194292 
Alignment-Distribution Graph. 
N94-15112/3/GAR 
NASA-CR- 194293 
Superconvergence of Galerkin Methods for Hyperbolic Ibvp. 
N94-13922/7/GAR 414,589 PC A03/MF A01 
NASA-CR- 194294 
Mobile and Replicated Alignment of Arrays in Data-Parallel 
Programs. 
N94-15113/1/GAR 
NASA-CR-194301 
Spectra of Late Type Dwarf Stars of Known Abundance for 


Steliar Population Models. 
N94-13681/9/GAR 413,190 PC A01/MF A0O1 


NASA-CR- 194304 
Ultraviolet Observations of NGC 4395, the Least Luminous 


and Nearest Known Seyfert 1 N: cleus. 
N94-13679/3/GAR 413,189 PC A01/MF A01 


NASA-CR- 194305 
Modeling of the Partitioning of Reactive Odd Nitrogen in the 
Lower Stratosphere Using Aircraft Measurements of NOy, 


NO, and Other Trace Species. 
N94-13707/2/GAR 414,126 PC A01/MF A01 


NASA-CR-194311 
ADP Study of gamma-ray Bursts 
N94-13708/0/GAR 
NASA-CR-194331 


On-Line Upgrade of Program Modules Usi 
N94-14472/2/GAR 413,705 


NASA-CR- 194332 
Testing and Management of Flight Instruments and Their 


PC A01/MF A01 


414,714 PC A01/MF A01 


for Single Frequency Altimeter 
413,252 PC A03/MF A01 


413,713 PC A03/MF AO1 


413,714 PC A03/MF A01 


413,191 PC A01/MF A01 


AdaPT. 
A03/MF A01 


Data. 
N94-15187/5/GAR 
NASA-CR- 194334 
USRA/RIACS. 
N94-13932/6/GAR 
NASA-CR- 194336 
Atomic Hydrogen and Nitrogen Distributions from Atmos- 
phere Explorer Measurements. 
N94-13825/2/GAR 


NASA-CR- 194337 


Numerical Studies of Collisioniess Current Layers. 
N94-13854/2/GAR 415,314 A01/MF AO1 


NASA-CR- 194338 


Develop Research Pian for Use of ATLAS Data. 
N94-13709/8/GAR 413,306 PC A01/MF A01 


NASA-CR- 194339 
Energetic Neutral Atoms: Imaging the Magnetospheric Ring 
Curr 


ent 
N94-13826/0/GAR 413,248 PC AO1/MF A01 
NASA-CR- 194342 


Weather Forecasting Support for AASE-2 
N94-13675/1/GAR 413,269 PC A01/MF A01 


NASA-CR- 194343 


Distance to the “4 Velocity Clouds of Neutral Hydr ’ 
N94-13716/3/GA' 413,192 PC A03/MF A01 


NASA-CR- 194350 


Containerless Processing of Undercooled Mel 
N94-14123/1/GAR 414,554 PC ‘A03/MF Aoi 


NASA-CR- 194351 


Evaluation of the Shuttle Remote Poy ye 
N94-13800/5/GAR 5,536 PC A03/MF A01 


NASA-CR- 194353 
Software Reliability through Fault-Avoidance and Fault-Tol- 


413,715 PC A04/MF A01 


413,131 


415,708 PC AQ3/MF A01 


413,247 PC A02/MF A01 


erance. 
N94-15114/9/GAR 
NASA-CR- 194354 
Destruction of Problematic Airborne Contaminants by Hy- 
oe Using a Catalytically Active, Regenerable 
(CARS). 


N94-14103/3/GAR 
NASA-CR- 194356 


Global Traveling Wave on Venus. 
N94-15182/6/GAR 413,235 PC A0S/MF A01 


NASA-CR- 194358 


Ground Truth Spectrometry and imagery of Eruption Clouds 
to Maximize Utility of Satellite Imagery. 
N94-15181/8/GAR 413,319 PC A03/MF A01 


NASA-CR- 194364 


Modis-N Airborne Simuiator. 
N94-13719/7/GAR 


NASA-CR- 194367 


Program of Correlated Observations Using the EGRET In- 
strument on GRO and the IMB Neutrino Detector. 
N94-13856/7/GAR 413,194 PC AQ2/MF A01 


NASA-CR- 194384 
High Speed All-Optical Networks 
N94-13682/7/GAR 

NASA-CR- 194385 
Payload/GSE/Data System Interface: Users Guide for the 


VPF (Revised). 
N94-14148/8/GAR 415,620 PC A0S/MF A01 
NASA-CR- 194388 


Telecommunications and Data Acquisition Report 
N94-14369/0/GAR 415,623 PC A16/MF A03 


NASA-CR- 194390 


Research Studies on Advanced Optical Module/Head De- 
— for Optical Disk Recording Devices. 
-14981/2/GAR 415,099 PC A08/MF A02 


NASA-CR- 194392 


Studies on Equatorial Shock Formation during Plasmas- 
ic Refilling. 
N94-13954/0/GAR 


NASA-CR- 194393 


Strategic Avionics Technology Definition Studies. Subtask 
3-1A: hectrical Actuation (ELA) Systems. 
N94-14323/7/GAR 415,595 PC A09/MF A03 


NASA-CR- 194394 
ROSAT Observations of the Binary Be-Star/Radio Pulsar 


PSR1259-63 
N94-14357/5/GAR 413,204 PC A01/MF A01 
NASA-CR- 194395 


High Time Resolution Studies of Binary X ray Pulsars. 
N94-13894/8/GAR 413,196 PC A01/MF AO1 


NASA-CR- 194396 


Advanced Ballistic Range Technology 
N94-14068/8/GAR 414,787 PC A03/MF A01 


NASA-CR- 194397 


images Constructed from Computed Flow Fields. 
N94-13814/6/GAR 415,134 PC A03/MF A01 


NASA-CR- 194398 
Development of an Automated Film-Reading System for 


Ballistic Ranges. 
N94-13815/3/GAR 415,095 PC A03/MF A01 
NASA-CR- 194399 


Hard X ray/Microwave Spectroscopy of Solar Flares. 
N94-13958/1/GAR 413,197 PC A01/MF A01 


NASA-CR- 194402 


Cellular Responses to Low-Gravity: Pilot Studies on Subor- 
bital Rockets and Orbiting Spacecraft 
N94-14494/6/GAR 414,718 PC A03/MF A01 


NASA-CR- 194403 


Sloshing Dynamics on Rotating Helium Dewar Tank. 
N94-13959/9/GAR 415,538 PC A04/MF A01 


NASA-CR- 194404 


Role of lonospheric Plasma in the Magnetosphere. 
N94-13967/2/GAR 413,251 PC A02/MF A01 


NASA-CR- 194408 


Dropiet-Turbulence Interactions in Sprays Exposed to Su- 
percritical Environmental Conditions. 
N94-14308/8/GAR 413,555 PC A03/MF A01 


NASA-CR- 194410 


Rocket and Laboratory Studies in Astronomy. 
N94-13966/4/GAR 413,199 BC A02/MF A01 


NASA-CR-194412 
immiscible Phase Incorporation during Directional Solidifica- 


tion of H tectics. 
N94-14480/5/GAR 414,476 PC A04/MF A01 
NASA-CR-194415 


Obstacle Detection by Recognizing Binary Expansion Pat- 
413,764 PC A03/MF A01 


414,128 PC A04/MF A01 


413,801 PC A03/MF A01 


413,650 PC A01/MF AO1 


413,250 PC A04/MF A01 


terns. 

N94-14495/3/GAR 
NASA-CR- 194416 

Stormtime Transport of Ring Current and Radiation Belt 


tons. 

N94-13793/2/GAR 413,246 PC A03/MF A01 
NASA-CR- 194417 

wemey on the Space Environment: The Effects on the 

Optical Properties of Airless Bodies. 

N94-14298/1/GAR 413,173 PC A03/MF A01 
NASA-CR- 194418 

Boundary Conditions for the Paleoenvironment: Chemical 

and Physical Processes in the Pre-Solar Nebula. 

N94-15421/8/GAR 413,237 PC A02/MF A01 
NASA-CR-194419 

Small Scale Adaptive Optics Experiment Systems Engineer- 

ing. 


NASA-CR-194510 


N94-14548/9/GAR 
NASA-CR-194421 


Experimental Instrumentation System for the Phased amy 
Mirror Extendible Large Aperture (PAMELA) Test Pr 
N94-14430/0/GAR 415,255 PC A03/ art A01 


NASA-CR-194424 
Two Color Holographic Interferometry for Microgravity Ap- 


plication. 
N94-14447/4/GAR 415,350 PC A03/MF A01 
NASA-CR- 194425 


Chemistry and Transport in a Multi-Dimensional Model. 
N94-13969/8/GAR 413,308 PC A01/MF AO1 


NASA-CR- 194477 


Interactions amo:g Convection, Magnetic Fields and p- 
Mode Oscillations in the Sun. 
N94-14479/7/GAR 413,208 PC A01/MF A01 


NASA-CR-194489 


Visualization Techniques to Aid in the Analysis of Multi- 
Spectral Astrophysical Data Sets. 
N94-14482/1/GAR 413,209 PC A06/MF A02 


NASA-CR- 194490 


Performance Prediction Model for a Fault-Tolerant Comput- 

er during Ri and Restoration. 

N94-14136/3/GA 413,652 PC A09/MF A02 
NASA-CR- 194491 


Feasibility Study of a Synthesis Procedure for Array Feeds 
to Improve Radiation Performance of Large Distorted Re- 
flector Antennas. 

N94-14501/8/GAR 


NASA-CR- 194492 
Coherent Doppler Lidar Signal Covariance Including Wind 
urbulence. 


Shear and Wind T 
N94-13723/9/GAR 413,260 PC AQ3/MF A01 
NASA-CR- 194494 


Polymer Infiltration Studies. 
N94-15275/3/GAR 


NASA-CR- 19.495 


Integration of Space and In-situ Observations to Study At- 
mosphere, Ocean and Land Processes. 
N94-14500/0/GAR 413,318 PC A03/MF A01 


NASA-CR- 194496 


Improved Approach for Flight Readiness Certification: Prob- 
abilistic Models for Flaw Propagation and Turbine Blade 
Failure. Volume 1: Methodology and Applications. 

N94-14841/8/GAR 415,742 PC A09/MF A03 


NASA-CR- 194497 


improved Approach for Flight Readiness Certification: Prob- 
abilistic Models for Flaw Propagation and Turbine Blade 
Failure. Volume 2: Software Documentation. 

N94-14842/6/GAR 415,743 PC A22/MF A04 


NASA-CR- 194498 


Improved Approach for Flight Readiness Certification: 
Methodol for Failure Risk Assessment and Application 


Examples, Volume 1. 
N94-14076/1/GAR 415,682 PC A11/MF A03 
NASA-CR- 194499 


improved Approach for Flight Readiness Certification: 
Methodol for Failure Risk ——— _and Application 
Examples. Volume 2: Software Documenta’ 

N94-14077/9/GAR 415,683 PC ‘A16/MF A03 


NASA-CR-194500 


Improved Approach for Flight Readiness Certification: 
Methodol for Failure Risk Assessment and Application 
Examples. Volume 3: Structure and Listing of Programs. 

N94-14078/7/GAR 415,684 PC A22/MF A04 


NASA-CR-194501 


Submillimeter, Millimeter, 
Catal , Revision 3 
N94-13813/8/GAR 


NASA-CR- 194502 
Using a Focal-Plane Array to Estimate Antenna Pointing 


Errors. 
N94-13810/4/GAR PC A05/MF A01 
NASA-CR-194503 


Communications and Control for Electric Power Systems. 
N94-13811/2/GAR 413,928 PC A06/MF A02 


NASA-CR- 194505 
Event-Driven Simulation in SELMON: An Overview of 
D 


413,684 PC A03/MF A01 


415,257 PC A03/MF A01 


413,636 PC AQ3/MF A01 


414,497 PC AQ3/MF A01 


and Microwave Spectral Line 
415,504 PC A10/MF A03 


413,561 


EDSE. 
N94-13784/1/GAR 
NASA-CR- 194506 


Single Event Effects and Laser Simulation Studies. 
N94-13812/0/GAR 413,651 PC A03/MF A01 


NASA-CR- 194507 


Large Area Pulsed Solar Simulator (LAPSS). 
N94-13940/9/GAR 414,094 PC A03/MF A01 


NASA-CR- 194508 


tial Ra 
N94-13796/5/GA 


NASA-CR- 194509 
Test Report for Single Event Effects of the 80386DX Micro- 


processor. 
N94-13943/3/GAR 413,890 PC A03/MF A01 
NASA-CR- 194510 
Stochastic Performance Modeling and Evaluation of Obsta- 
cle Detectability with Imaging Range Sensors. 


March 1, 1994 


: How It Works. 
415,618 PC A03/MF A01 


OR-63 
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N94-13946/6/GAR 
NASA-CR- 194511 


Surfactant Studies for Bench-Scale Operation. 
N94-13947/4/GAR 413,978 PC A03/MF A01 


NASA-CR- 194512 


Communications and Control for Electric Power Systems: 
Power Flow Classification for Static Assessment. 
N94-13948/2/GAR 413,929 A03/MF AQ1 


NASA-CR- 194515 
Proceedings of the Fifth NASA/NSF/DOD Workshop on 


Aerospace . 
N94-14618/0/GAR 415,728 PC A24/MF A04 
NASA-CR-194517 


Antenna Pattern Controi Using 
N94-13799/9/GAR 


NASA-CR- 194518 
Acoustic Sup ' Transport Imager for High Definition Tele- 
N94- No4-14000/0/GAR 413,570 PC A0S/MF A01 
NASA-CR- 194519 


414,922 PC A03/MF A01 


Impedance Surfaces. 
413,813 PC A06/MF A02 


Surtace Characterization of LDEF Materials. 
N94-14683/4/GAR 414,572 PC A11/MF A03 


NASA-CR- 194521 


Polymer infiltration Studies. 
N94-14539/8/GAR 


NASA-CR- 194522 
Seeteets Sat ot 2 hates Conty Loe © te 


—_** Curculation-Control Airfoil. 
Ting Ege 413,069 PC A02/MF A01 


menga-cn-s000es 
Guidance Law Development for Aeroassisted Transfer Ve- 


hicles Using Matched . 
N94-14538/0/GAR 415,674 PC A0S/MF A02 

NASA-CR-194524 
Analysis of New 
N94-14715/4/GAR 

NASA-CR-194525 


Vacuum Ultraviolet instrumentation for Solar irradiance and 


N94-14684/2/ 413,213 PC A03/MF A01 
NASA-CR- 194527 
Tetravalent Chromium (Cr(4+ )) as Laser-Active lon for 
ite Lasers. 


Tunabie Solid-State 
N94-14576/0/GAR 415,258 PC A02/MF A01 
NASA-CR- 194530 


Advanced Ballistic R 
N94-14540/6/GAR 


NASA-CR- 194532 
Comparative Study of X ray and Microwave Emissions 


Solar Flares. 

N94-14577/8/GAR 413,212 PC AO1/MF AO1 
NASA-CR- 194533 

Integrated Knowledge System for the Space Shuttle Haz- 

ardous Gas Detection System. 

N94-14310/4/GAR 415,594 PC A03/MF A01 
NASA-CR- 194534 

identification and interpretation of Patterns in Rocket 


Engine Data. 
N94-14309/6/GAR 415,593 PC A03/MF A01 
NASA-CR- 194535 
and Earth Sciences, Computer Systems, and Scien- 
, Volume 1 


ific Data Analysis . 
N94-13788/2/GAR 415,705 PC A99/MF A06 
NASA-CR- 194536 
7 Observations of Unidentified High Energy 
Ray ces. 
}94-14688/3/GAR 413,215 PC A03/MF A01 
NASA-CR- 194537 


Was 49: Mirror for a Hidden Seyfert 1 Galaxy. 
N94-14685/9/GAR 413,214 PC A03/MF A01 
Generic Results of the 

N94-13984/7/GAR 


NASA-CR- 194538 
or bacon dhiansadn 
NASA-CR- 194543 


Theory of Post-Block 2 VLBI Observable Extraction 
N94-13872/4/GAR 413,244 PC AO7/MF A02 


NASA-CR- 194545 
Browsing Tool for the internet Logical Library of the HPCC 


Software E: 

N94-15189/1/ 414,365 PC A03/MF A01 
NASA-CR- 194548 

Development of a Quiet Supersonic Wind Tunnel with a 

Cryogenic ive Nozzie. 

N94-15117/2/GAR 414,167 PC A07/MF A02 
NASA-CR- 194549 


414,477 PC A03/MF A01 


chitectures. 
414,481 PC A04/MF A01 


lange Technology. 
414,788 PC A03/MF A01 


N94-15190/9/GAR 414,489 PC A03/MF A01 
NASA-CR- 194555 
poy = Wave-Mean Flow ~~ ge and Transport in 


Noe 1S630/0/GAR 413,262 PC A01/MF A01 


Simulation Data- 
Program. 


N94-14745/1/GAR 413,516 PC A18/MF AO4 
NASA-CR- 194557 

Mechanisms of Combustion Limits in Premixed Gas Flames 

at Mi . 

N94-15713/8/GAR 415,567 PC A03/MF A01 
NASA-CR- 194558 


Statistical ——_ of Trigonometric 
N94-15641/1/ 


ic Paraliaxes. 
413,187 PC A01/MF A01 
NASA-CR- 194559 


Fault Handling Schemes in 
ic Application to Radiation 
Noa. 15640/3/GAR 


NASA-CR- 194560 


Convective Flow Effects on Protein Crystal Growth. 
N94-15476/2/GAR 414,625 PC A03/MF A01 


NASA-CR- 194563 
Efficiency for a Coherent Laser Radar with Dif- 
fuse or Targets. 
N94-15477/0/GAR 413,855 PC A03/MF A01 
NASA-CR- 194567 
5 EOE Ties Sie ote Canes Geet 


Formation. 
N94-15533/0/GAR 413,238 PC A02/MF A01 
NASA-CR-194570 
Expert System Shell for re oe Characteristics: 
Janeen Techniques (Task G). 
N94-15531/4/GAR 414,913 PC A03/MF A01 
NASA-CR- 194571 


Son Telesanen ond LSI ign. 
413,659 PC A06/MF A02 


tions. 
415,268 PC A03/MF A01 


Sea ice Motions in the Central Arctic ice Central Arctic 
Pack Ice as Inferred from AVHRR | 1 
N94-15701/3/GAR 415,0. PC A02/MF A01 


NASA-CR- 194573 
epee Sap © afin Nee te Gas 
taneously Adherent and Reflective Metal-Polymer inter- 


faces. 
N94-15700/5/GAR 414,562 PC A04/MF AO1 
NASA-CR-194575 


Une of Prataciam ont Saute Geass te Sele Gtate 
of Weidments and Use of Photostress and Strain Gages to 
Analyze Behavior of an AFT Skirt Test Specimen. 

N94-15716/1/GAR 414,387 PC A03/MF A01 


NASA-CR- 194576 
Optical Fiber 
ies of the E 
N94-15647/8/GAR 
NASA-CR- 194577 
Develop Advanced Nonlinear Signal Analysis Topographical 
NSO 15840/0/Gs 
N94-1 /0/GAR 413,551 PC A03/MF A01 
NASA-CR-194578 


—— ing from Space Radiations. 
N94-15715/3/GAR 
NASA-CR-194585 
Workshop on Advanced Technologies for Planetary instru- 
ments. 


N94-15797/1/GAR 415,578 PC A04/MF A01 
NASA-CR- 194587 
NASA Space Engineering Research Center for VLSI 


System . 

N94-15547/0/GAR 413,895 PC A05S/MF A01 
NASA-CR- 194593 

Evaporation from a Meniscus within a Capillary Tube in Mi- 

Nos 15664/4/GAR 415,207 PC A03/MF A01 
NASA-CR- 194594 

Numerical Investigations in Three-Dimensional Internal 

N94-15551/2/GAR 415,206 PC A03/MF A01 
NASA-CR- 194595 


: A Study of the Luminescent 
Thermal Sensors. 
415,274 PC A03/MF A01 


414,945 PC A0S/MF A01 


Representation in 

NOL ISTISTGAR wr . 
NASA-CR- 194596 

Theory of QSO Absorption Line Systems and Their Rela- 

i to the Galaxies. 

N94-15679/1/GAR 413,239 PC A01/MF A01 
NASA-CR- 194597 

Verification of a Two-Dimensional Infiltration Model for the 

Process. 


Resin Transfer q 

N94-15656/9/GAR 414,519 PC A05/MF A02 
NASA-CR- 194599 

Pa ie Kinetic Si ion of High Alt , 
oe 18678/3/GAR 415,677 PC A04/MF A01 
NASA-CR- 194601 

Exploring the Southern Ocean Response to Climate 


N94-15680/9/GAR 415,069 PC A01/MF A01 
NASA-CR-194604 
of Radiative interaction in Laminar Flows 
Simulation. 


Using Carlo 
N94-15795/5/GAR 415,522 PC A03/MF A01 
NASA-CR- 194605 
} ory wee Bm Addresses and Communication Sets for 
Programs. 


PC A01/MF A01 


N94-15796/3/GAR 413,721 PC A03/MF A01 

NASA-CR- 194609 
Alignment-Distribution Graph 
N94-15956/3/GAR 

NASA-CR-194611 


of Level-1 and Level-2 Buckling and Postbuck- 
415,392 PC A11/MF A03 


413,722 PC A03/MF A01 


ling 
N94-15154/5/GAR 
NASA-CR- 194612 


Generation of Artificial Helioseismic Time-Series. 
N94-15968/8/GAR 413,240 PC A02/MF A01 


NASA-CR- 194613 
Study of Muilti-Dimensional Radiative Energy Transfer in 


Molecular Gases. 
N94-15752/6/GAR PC A04/MF A01 
NASA-CR-194631 
Thin Film Design for Far Ultraviolet Polarizers 
Using an induced Transmission and Absorption Technique 
N94-15869/8/GAR 415,276 PC A03/MF A01 


NASA-CR- 194633 
Filters for the international Solar Terrestrial Physics (ISTP) 


Mission Far Ultraviolet | 
N94-15868/0/GAR 415,275 PC A03/MF A01 
NASA-RP-1290 


NASA Trend Ana Procedures. 
N94-15782/3/GA\ 415,569 PC A04/MF A01 


NASA-RP-1315 
NASA Airborne Satellite Instrumentation Calibrator (NASIC) 


Technical Reference. 
N94-13713/0/GAR 415,679 PC A03/MF A01 
NASA-RP-1316 


Nimbus-7 Earth Radiation Budget Calibration History. Part 


1: The Solar Channels 
N94-13963/1/GAR 413,198 PC A04/MF A01 
NASA-RP-1318 


Total Solar Ecti 
N94-15481/2/GAR 


NASA-RP-1319 


Mongoose ASIC Microcontroller Programmi: 
N94-13871/6/GAR 415,706 


NASA-SP-7011(379) 
Aerospace Medicine and Biology: A Continuing Bibliography 
with Indexes ( it 379). 
N94-14412/8/GA 414,717 PC A06 


NASA-SP-7085(05) 
Large Space Structures and Systems in the Space Station 
Era: A Bibli with Indexes (Supplement 05). 
N94-14411/0/GA 415,687 PC A6 
NASA- T M-4452 
Research and Technologhy Highlights, 1992. 
N94-13962/3/GAR 413,143 PC A12/MF AO3 


NASA-TM-4457 
Physical Properties of the Benchmark Models Program Su- 


percritical Wing. 
N94-15722/9/GAR 413,118 PC A04/MF A01 
NASA-TM-4470 


Analysis and Design Optimization of the Short 
Spacer Truss of Station Freedom. 
N94-15709/6/GA\ 415,615 PC A03/MF A01 


NASA-TM-4484 
Directory of Research Projects: Planetary Materials and 


try. 
N94-15781/5/GAR 413,179 PC A06/MF AO02 

NASA-TM-4485 
Seoe 3 Oe See oe tem Used for Laser Velo- 
of the NASA Low-Speed Centrifugal Com- 


pnd Flow Field. 
N94-15445/7/GAR 414,421 PC A03/MF A01 
NASA-TM-4488 
Wind Tunnel investi 
Different Lengths 
N94-15681/7/GAR 
NASA-TM-4489 
Open Environments to Support Systems Engineering Tool 
Integration: A Study Using the Portable Common Tool Envi- 


ronment (PCTE). 
N94-15486/1/GAR 413,717 PC A03/MF A01 
NASA-TM-4504 


Recent Flight-Test Results of one Airdata Techniques. 
N94-13791/6/GAR 413,129 PC A03/MF A01 


NASA-TM-4511 


Terrestrial Environment (Climatic) Criteria Guidelines for 
Use in Aerospace Vehicle Development, 1993 Revision. 
N94-14824/4/GAR 415,645 PC A20/MF A04 


ae 
2 of a Rotating Gartnsenes Struc- 


ystem for Flutter Ti 
Not.18760/1/GAR 413,087 PC A03/MF A01 


NASA-TM-4517 


415,521 


of 3 November 1994. 
413,185 PC A04/MF A01 


Guide 
A03/MF A01 


ition of Three Axisymmetric Cowls of 
Numbers from 0.60 to 0.92. 
413,075 PC A13/MF A03 


Spacelab J Experiment ions. 
N94-13732/0/GAR 415,340 PC A11/MF A03 
NASA-TM-4518 


Phase Aligner for the Electronically Scanned Thinned Array 
Radiometer (ESTAR) Instrument. 


N94-13878/1/GAR 415,707 PC A03/MF A01 
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NASA-TM-4524 


Flight Testing of Airbreathing Hypersonic Vehicles. 
N94-15753/4/GAR 415,616 PC A03/MF A01 


NASA-TM-4525 


Development and Flight Test of a Deployable Precision 
Landing System for Spacecraft Recovery. 
N94-14853/3/GAR 415,577 PC A03/MF A01 


NASA-TM-4531 
Performance Seeking Control: Program Overview and 


Future Directions. 
N94-14855/8/GAR 413,130 PC A03/MF A01 
NASA-TM-4536 
Simultaneous Solution for Core Magnetic Field and Fluid 
Flow Beneath an Electrically Mantle. 
N94-13960/7/GAR 414,819 PC A03/MF A01 


NASA-TM-4538 
Flight-Determined Engine Exhaust Characteristics of an 
F404 Engine in an F-18 Airplane. 
N94-15141/2/GAR 413,113 PC A03/MF A01 
NASA-TM-102877 


Thermal Expert System (TEXSYS): Systems Autonomy 
Demonstration Project, Volume 2. Results. 
N94-13989/6/GAR 415,586 PC A06/MF A02 


NASA-TM- 103740 


Interaction of Two Glancing, outa Ree ee Waves with a 


Turbulent Boundary-Layer at Vai 
N94-14780/8/GAR 415,193 PC A0S/MF A02 


NASA-TM- 103953 


Fault Mana 
N94-15548/8/GAR 


NASA-TM- 103972 


Cryogenic Measurements of Aerojet GaAs n-JFETS. 
N94-15765/8/GAR 413,896 PC A04/MF A01 


NASA-TM- 104014 
Call Sign Intelligibility Improvement Using a Spatial Auditory 


Display. 
N94-15549/6/GAR 413,646 PC A03/MF A01 
NASA-TM- 104016 


Fidelity Assessment of a UH-60A Simulation on the NASA 
Ames Vertical Motion Simulator. 
N94-15793/0/GAR 413,119 PC A14/MF A03 


NASA-TM- 104026 
Bandwidth Characteristics of Multimedia Data Traffic on a 
Network. 


Locai Area 

N94-15648/6/GAR 415,817 PC A03/MF A01 
NASA-TM-104271 

Simultaneous Measurement of Temperature and Strain 


Using Four Connecting Wires. 
N94-15754/2/GAR 414,346 PC A02/MF A01 


NASA-TM-104566-V-12 


SeaWIFS Technical Report Series. Volume 12, SeaWiFS 
Technical Report Series Cumulative Index: Volumes 1-11. 
N94-15529/8/GAR 415,068 PC A03/MF A01 


NASA-TM- 104589 


Birds of Wallops Island, Virginia, 1970 - 1992. 
N94-13923/5/GAR 414,648 PC A03/MF A01 


NASA-TM-104591 


Circuiation and Rainfall Climatology of a 10-Year (1979 - 
1988) Integration with the Goddard Laboratory for Atmos- 
pheres General Circulation Model. 
N94-14074/6/GAR 413,274 PC A11/MF AO03 


NASA-TM-104775 
Evaluation of Noise and Its Effects on Shuttle Crewmem- 


bers During STS-50/USML-1. 
N94-13961/5/GAR 414,715 PC A04/MF A01 


NASA-TM- 105706 
Space Exploration ber ame Fuels, Materials and Related 
Panel. 


Nuclear Propulsion 
415,777 PC A14/MF A03 


t for Data Systems. 
414,366 PC A03/MF A01 


N94-15118/0/GAR 
NASA-TM- 105808 
Cruise Noise Measurements of a Scale Model Advanced 


Ducted Propulsor. 
N94-15115/6/GAR PC A03/MF AO1 


NASA-TM-105879 
SCAILET: An Intelligent Assistant for Satellite Ground Ter- 


minal Operations. 
N94-13918/5/GAR 415,619 PC A02/MF A01 
NASA-TM- 106068 


New Lagrangian Method for Three-Dimensional Steady Su- 
ic Flows. 
PC A03/MF A01 


413,111 


N94-14847/5/GAR 
NASA-TM-106115 


Interactions between Spacecraft and Their Environments. 
N94-13917/7/GAR 415,680 PC A03/MF A01 


NASA-TM- 106229 
Hierarchical Nonlinear Behavior of Hot Composite Struc- 


tures. 

N94-14041/5/GAR PC A03/MF A01 
NASA-TM-106247 

NASA Lewis 9- by 15-Foot Low-Speed Wind Tunnel User 


Manual. 

N94-15819/3/GAR 413,142 PC A03/MF A01 
NASA-TM- 106289 

Sulfur Segregation Study of PWA 1480, NiCrAl, and Nial 


Al 
414,565 PC A03/MF A01 


415,195 


414,471 


loys. 
N94-15992/8/GAR 


NASA-TM- 106290 
Linear instabili 
N94-14729/5/GAR 

NASA-TM- 106291 


Plasma Contactor Technology for Space Station Freedom. 
N94-14725/3/GAR 415,604 PC A03/MF A01 


NASA-TM- 106292 


Derated lon Thruster Development Status. 
N94-14726/1/GAR 415,688 PC A03/MF A01 


NASA-TM- 106294 
Hot Dynamic Seal Rig for Measuring Hypersonic Engine 
Seal Durability and Flow Performance. 
N94-14727/9/GAR 415,605 PC A03/MF A01 
NASA-TM- 106302 
Buckling Analysis of Laminated Thin Shells in a Hot Envi- 
t. 


414,484 PC A03/MF A01 


of Curved Free Shear Layers. 
415,173 PC A03/MF A01 


ronment. 
N94-14776/6/GAR 
NASA-TM- 106304 
Elastic-Plastic Finite Element Analyses of an Unidirectional, 
9 Vol Percent Tungsten Fiber Reinforced Copper Matrix 


Composite. 

N94-14719/6/GAR 414,482 PC A03/MF A01 
NASA-TM-106318 

Noise Levels from a Model Turbofan Engine with Simulated 


Noise Control Measures Applied. 
N94-14036/5/GAR 413,103 PC A03/MF A01 


NASA-TM-106321 


Solar Radiation on Mars: mee Photovoltaic Array. 
N94-14730/3/GAR 413,183 PC ‘A03/ME A01 


NASA-TM- 106323 
Study of Thin Liquid Sheet Fiows. 
N94-14732/9/GAR 415,175 PC A03/MF A01 
NASA-TM- 106324 


Thermal History Effects on Electrical Relaxation and Con- 
ductivity for Potassium Silicate Glass with Low Alkali Con- 


centrations. 
N94-14845/9/GAR 414,445 PC A03/MF A01 
NASA-TM- 106325 


Explosive Boiling at Very Low Heat Fluxes: A Microgravity 
Phenomenon. 


N94-15817/7/GAR 415,570 PC A02/MF A01 
NASA-TM-106326 
Optimal Synthesis of Hot Composite Laminates with Inter- 


phase Layers. 

N94-14042/3/GAR 414,472 PC A03/MF A01 
NASA-TM- 106330 

T aphic Methods in Flow Diagnostic: 

N94-13876/5/GAR 415,138 “pC A03/MF A01 
NASA-TM-106336-V-1 

Proteus Two-Dimensional Navier-Stokes Computer Code, 


Version 2.0. Volume 1: Analysis Description. 
N94-15485/3/GAR 415,204 PC A04/MF A01 


NASA-TM-106338-V-2 
Proteus Two-Dimensional Navier-Stokes Computer Code, 
Version 2.0. Volume 2: User's Guide. 
N94-15475/4/GAR 415,201 PC A07/MF A02 


NASA-TM- 106339 
Proteus Two-Dimensional Navier-Stokes a eal Code, 
Version 2.0. Volume 3: Programmer's Referen 
N94-15867/2/GAR 415,217 PC “A12/MF A03 
NASA-TM-106340-V-2 
Proteus Three-Dimensional Navier-Stokes Computer Code, 
Version 1.0. Volume 2: User's Guide. 
N94-15488/7/GAR 415,205 PC A05S/MF A02 
NASA-TM- 106341 
Proteus Three-Dimensional Navier-Stokes Computer Code, 
Version 1.0. Volume 3: Programmer's Reference. 
N94-15865/6/GAR 415,215 PC A13/MF A03 


NASA-TM- 106344 


Thermoelastic Response of Metal Matrix Composites with 

Large-Diameter Fibers Subjected to Thermal Gradients. 

N94-14823/6/GAR 414,487 PC A05S/MF A01 
NASA-TM- 106347 

Modal Element Method for Potential Flow in Non-Uniform 

Ducts: Combining Closed Form Analysis with CFD. 

N94-15799/7/GAR 415,211 PC A03/MF A01 

Stability Analysis of Approximate Factorization Methods for 

3D Euler and Navier-Stokes Equations. 

N94-15818/5/GAR 415,212 PC A03/MF A01 


NASA-TM- 106348 
Friction and Wear of Ceramic/Ceramic and Ceramic/Metal 


Combinations in Sliding Contact. 
N94-15769/0/GAR 414,534 PC A03/MF A01 
NASA-TM- 106351 


Analysis, ‘oximation, and Computation of a Coupled 
Solid/Fiuid Temperature Control Problem. 
N94-14731/1/GAR 415,174 PC A03/MF A01 


NASA-TM- 106353 
Least-Squares Finite Element Solutions for Three-Dimen- 


sional Backward-Facing Step Flow. 
N94-14407/8/GAR 415,150 PC A03/MF A01 


NASA-TM- 106354 
Numerical Study of Shock-induced Combustion in Methane- 


Air Mixtures. 
N94-14722/0/GAR 413,515 PC A03/MF A01 
NASA-TM- 106356 
Development of an Explicit Multibliock/Multigrid Flow Solver 
for Viscous Fiows in Complex Geometries. 


NASA-TM- 108997 


N94-14728/7/GAR 
NASA- TM-106362 


Transform 
N94-14542/2/G. i 


NASA-TM- 106364 


—- Noise Reduction for Rectangular Supersonic Jets by 
and Induced Screech a 
Now14208 /0/GAR 413,105 A03/MF A01 


NASA-TM- 106365 
Parametric Resonant Triad Interactions in a Free Shear 


Layer. 

N94-15751/8/GAR 415,208 PC A03/MF A01 
NASA-TM- 106367 

Effect of Wind Tunnel Acoustic Modes on Linear Oscillating 


Cascade Aer 
415,216 PC A0Q3/MF A01 


415,172 PC A03/MF A01 


ications. 
413,623 PC A0Q3/MF A01 


MIC: 
N94-15866/4/GAR 
NASA-TM-107610 


Minimum Accommodation for Aerobrake Assembly. Phase 
2: Structural Concepts for a Lunar Transfer Vehicle Aero- 
brake Which Can Be Assembled on Orbit. 

N94-15446/5/GAR 415,611 PC A03/MF A01 


NASA-TM-107762 


DSMC Simulations of Mach 20 Nitrogen Flows About a 70 
Degree Blunted Cone and Its Wake. 
N94-15291/5/GAR 415,199 PC A08/MF A02 


NASA-TM-108244 


shop. 
415,539 PC A03/MF A01 


Discovery 
N94-14080/3/GAR 
NASA-TM- 108252 


Minutes of the Sixth CEOS Plenary a. 
N94-14112/4/GAR 415,712 A03/MF A01 


NASA-TM- 108419 
Microstructural Evolution of NARIoy-Z at Elevated Tem- 


peratures. 
N94-13715/5/GAR 414,544 PC A03/MF A01 
NASA-TM-108421 
Optimization of the Processing Parameters of High Temper- 
ature Glass-Ceramics: Center Director's 
Discretionary Fund Final Report. 
N94-13938/3/GAR 


NASA-TM-108422 


Report on he sa and nae mi a4 Space Science 

Laboratory by SSL Computer Com 

N94-15721/1/GAR 414, 220" “PC A03/MF A01 
NASA-TM-108424 


415,346 PC A03/MF A01 


tion of Tolerance Limits. 


Statistical 
N94-15535/5/GAR 414,617 PC A03/MF A01 
NASA-TM- 108425 

Corrosion Protection of Metals by lon Vapor Deposited Alu- 


minum. 

N94-15832/6/GAR 414,456 PC A03/MF A01 
NASA-TM- 108426 

Assessment of Finite-Element Modeling Techniques for 

Thick-Solid/Thin-Shell Joints Analysis. 

N94-15534/8/GAR 415,612 PC A03/MF A01 
NASA-TM-108427 


Simplistic Look at Limit Stresses from Random Loading. 
N94-15710/4/GAR 415,394 PC A03/MF A01 


NASA-TM- 108738 
1991 Research and Technology Report, Goddard Space 


Flight Center. 
N94- 14791/5/GAR 413,144 PC A11/MF A03 
NASA-TM- 108779 
Thermal Conductance of Pressed Metallic Contacts Aug- 
mented with Indium Foil or Apiezon-N (Tm) Grease at 
iqui es. 


Liquid Helium T 

N94-14027/4/GA\ 414,553 PC A03/MF A01 
NASA-TM- 108780 

Autogenic-Feedback Training (AFT) as a_ Preventive 

Method for Sages Motion Sickness: Background and Exper- 

imental 

N94-15537/ GAR 414,720 PC A03/MF A01 
NASA-TM- 108784 
Reactive ee Verification Case Study: Fault-Tolerant 


Transputer C 
N94-15538/9/GAR 413,718 PC A03/MF A01 
NASA-TM-108787 


Reli of Autonomic Responses and Malaise Across 
Multiple Motion Sickness Stimulation Tests. 
N94-15711/2/GAR 414,721 PC A02/MF A01 


NASA-TM- 108788 
Altitude Deviations: Breakdowns of an Error-Tolerant 


System. 
N94-15550/4/GAR 415,865 PC A03/MF A01 
NASA-TM-108791 


User’s Manual for the HYPGEN Hyperbolic Grid Generator 
and the HGUI Graphical User Interface. 
N94-15784/9/GA\ 413,720 PC A03/MF A01 


NASA-TM- 108991 
Elementary Tutorial on Formal Specification and Verification 


Using PVS. 
N94-15536/3/GAR 415,835 PC A04/MF A01 
NASA-TM- 108997 


Windshear Radar Calibration, 
Power and Receiver Gain Stabili 
N94-15140/4/GAR 


March 1, 1994 


1992 Flights: Transmitter 
PC A02/MF A01 


OR-65 


413,302 
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NASA-TM- 109005 


Functional Categories for Future FI Deck . 
N94-13710/6/GAR 418128 PO AOS ME A01 


NASA-TM- 109008 


Active Control of Fan-Generated Piane Wave Noise. 
N94-14481/3/GAR 413,106 PC AQ3/MF A01 


NASA-TM- 109014 


Le 5 and Analysis of Curved Frame Made 
from a Long Discontinuous Fiber (LDF) Material. 
N94-13711/4/GAR 414,464 PC A03/MF A01 


NASA-TM- 109017 
Broken Symmetry in ideal Magnetohydrodynamic Turbu- 
lence. 


N94-15964/7/GAR 415,318 PC A03/MF A01 
NASA-TM-109020 


aay and UARS Correlative Measurement 
ties during Space Shuttle Mission on April 8-17, 1993. 
N94-15480/4/GAR 413,320 PC A04/MF A01 


NASA-TM- 109021 
Numerical Simulation of Three-Dimensional Self-Gravitating 


Flow. 

N94-15768/2/GAR 415,209 PC A03/MF A01 
NASA-TM- 109023 

Prediction of Stabile ee Aluminum Alloy 


N94- NOs 1S708/8/GAR M4509 PC PC A03/MF A01 


NASA-TM- 109024 
Measurement and Analysis of Critical CTOA for an Alumi- 


num Alloy Sheet. 
N94-15948/0/GAR 414,564 PC A03/MF A01 


NASA-TM- 109272 
Validated aend tance Lene SS Data = the 
Celss Breadboard Pri 
BWTS931 (Wheat Cv. ‘oon Rojo) (Revised). 
N94-13979/7/GAR 413,163 PC A02/MF A01 

NASA-TM- 109276 
Eighth Annual a Conference and 1991 

National on Quality and Productivity: Extending 


the Boundaries of Total Quality 
Mee eanTTTTGAR PC A13/MF A03 
NASA-TM- 109278 


Satellite Situation Report, Volume 33, No. 3. 
N94-15712/0/GAR 415,694 PC AOS/MF A02 


NASA-TM- 109280 


and Calibration, 1993. 


NASA 
N94-14410/2/ i 413,908 PC A99/MF A06 
NASA-TM- 109323 


NS O08 tating ter ee Spas Caden Necniieg 


‘acility 
N94-15546/2/GAR 415,614 PC A03/MF A01 
NASA-TM- 109324 


Space Station Facility Government Estima 
N94-15545/4/GAR 415,613 


NASA-TM- 109327 


NASA/DOD Aerospace Knowledge Diffusion Research 
Project. Paper 34: Users and Uses of DOD Technical Re- 


ports: A Report from the Field. 
Noa 14485/4/GAR 415,723 PC A03/MF A01 
NASA-TM- 109328 
NASA/DOD Aer Knowledge Diffusion Research 
Project. Paper 36: Technical Uncertainty as a Correlate of 
intormation Us Use by US Industry-Affiliated Aerospace Engi- 


neers and Scientists. 
N94- 14486/2/GAR 415,724 PC A02/MF A01 
NASA-TM- 109329 


NASA/DOD 


 AO3/MF AO1 


Research 


Diffusion Research 
Project. 38: lated Communication 
(CMC) and the Communication of Technical Information in 


Aerospace. 
N94-14489/6/GAR 415,727 PC A03/MF A01 
NASA-TM- 109331 
NASA/DOD 
Project. Paper 39: 
space E: 
N94-14487/0/ 
NASA-TM- 109332 
Toxic Substances Registry System: index of Material Safety 
Data Sheets. 


N94-15658/5/GAR 414,683 PC A99/MF E08 
NASA-TM- 109335 

NAS Technical Summaries: Numerical Aerodynamic Simula- 

tion Pr . March 1991 - F 1992. 

N94-15798/9/GAR 415,210 PC A12/MF A03 


NASA-TM- 109336 


Knowledge Diffusion Research 
Role of Computer Networks in Aero- 


415,725 PC A03/MF A01 


N94-15839/1/GAR 415,819 PC A02/MF A01 
NASA-TP-3331 
Effects of Window Size and Shape on Accuracy of Subpixel 


Centroid Estimation of Target Images. 
N94-15990/2/GAR 414, 494,347 PC A03/MF A01 


NASA-TP-3334 


Wee waptetee nt Gute, Seaptee & b Ranseals 
Wind Tunnei with a Discretely Slotted Tes’ 
N94-15794/8/GAR 413,141 5G (A04/MF A01 


NASA-TP-3351 


Cellular Track Model for Study of povrs lon BEAMS. 
N94-13714/8/GAR 414,699 PC A03/MF A01 


NASA-TP-3357 
Seren. ession of Dynamic Stail with a Leading-Edge Siat on 
aV 


N94- 186877 7/GAR 413,073 PC A04/MF A01 
NASA-TP-3362 
on of Microstrip Patch Antennas with Nonzero Sur- 


face Resistance. 
N94-13916/9/GAR 413,814 PC A03/MF A01 
NASA-TP-3364 


Exposure Fluctuations of Astronauts Due to Orientation. 
N94-15816/9/GAR 415,666 PC A04/MF A01 


NASA-TP-3367 
Vibrational Relaxation in 
N94-14733/7/GAR 

NASA-TP-3368 


Room Temperature Degradation of be es Super- 
conductors in V: Relative Humidity Envir 
N94-14409/4/GA\ 415,949 PC A03/! A0S/ ME A01 
NASA-TP-3372 
Neural-Network-Directed 
the Laser-Beam Spa 
N94-15961/3/GAR 


NASA-TP-3378 


Flow Fields. 
415,176 PC A03/MF A01 


of Optical Systems 
Filter as an Example. 
415,277 PC A03/MF A01 


for Thermal and Transport Properties of 


peg ore op 20 to 10,000 K. 

fom 

N94-14102/5/GAR 413,554 PC A03/MF A01 
NASA-TP-3386 


Resonant Frequencies of irregularly Shaped Microstrip An- 
U Method of Moments. 


NO4-15767/4/GAR 413,637 PC A03/MF A01 
NASA-TP-3397 


Dynamic Forms. Part 1: Functions. 
N&94-13790/8/GAR 
NASA-TP-3400 
Prelaunch Characterization of the Laser Geodyna- 


) Optical 
mic Satellite (LAGEOS 2). 
N94-15193/3/GAR 415,690 PC A15/MF A03 


NASA-TP-3401 
pane of the Effects of Extravehicular Activity (EVA) 
Performance. 


Gloves on 
N94-15717/9/GAR 415,568 PC A03/MF A01 
NASA-TP-3412 


Variability of Prediction of Maximal Consumption on 
the Cycle Ergometer Using Standard Equations. 
N94-14032/4/GAR 414,670 PC A03/MF A01 


NASA-TP-3413 


Results of an Electrical Power System Fault Study (CDDF). 
N94-15007/5/GAR 415,608 PC A03/MF A01 


NASA-TP-3421 


413,080 PC A0S/MF A01 


Chemical Replacement. 
414,135 PC A04/MF A01 


Prioritization 

N94-15723/7/GAR 
NASA-TT-10002 

Problem of Traveling in Outer Space: The Rocket Motor. 

N94-14463/1/GAR 415,596 PC A10/MF A03 
NASA-93-01 

N94-14904/4/GAR aan 
NASDA-CM- 199-1 

Ajia Taiheiyou Kokusai Uchuunen Kaigi (Asia-Pacific ISY 


Conference, Volume 1). 

N94-14098/5/GAR 415,540 PC A12/MF A03 
NASDA-CM-199-V-2 

Ajia Taineiyou Kokusai Uchuunen Kaigi (Asia-Pacific ISY 

Conference, Volume 2). 

N94-14209/8/GAR 415,715 PC A17/MF A04 
NASDA-CNT-930013 


ita Roketto No Kenkyuu: Furaibakku Basuta No 


Analyses. 
415,263 PC A03/MF A01 


Booster). 
N94-14099/3/GAR 
NASDA-CNT-930016 
snames Ss Mande tape Steen Stee a (Concept Study of the 
Space Transportation System HOPE in FY 1991). 
N94-14100/9/GAR 415,589 PC A06/MF A02 
ne og” 
Chikyuu Shigen Eisei 1 Gou J ge No Kaihatsu Oyobi 
Sono Seika ( of Japanese Earth Resources 
Satellite-1 (JERS-1; Fuyo-1) and its Operational Results). 
N94-15001/8/GAR 415,689 PC A99/MF A06 
NASDA-TK-SS0440 
Tsuki Shuukai Kansoku Eisei No Shisutemu Kentou (Pre- 
Phase a Study of Lunar Polar Orbiter). 
N94-15000/0/ 415,552 PC AO5S/MF A01 


415,588 PC A03/MF A01 


NCAR/TN-394 + STR 
is and Sensitivity of the 200 hPa Circulation in 

NCAR Community Climate Models. 

PB94-115037/GAR 413,295 PC A05/MF A01 
NCCOSC/RDT/E-TR-1582 

Evaluation of Scale-Model Ceramic Pressure Housing for 

Submergence Service: Fifth Generation —— 

AD-A273 036/4/GAR 415,048 PC A07/MF A02 

NCES-92-093 


Historical Trends: State Education Facts, 1969 to 1989. 
PB94-115912/GAR 413,329 PC A10/MF A03 


NCES-93-332 

Public and Private Elementary and Secondary Education 

Statistics: Schoo! Year 1992-93. Early Estimates. 

PB94-115847/GAR 413,328 PC A03/MF A01 
NCR-32157 

Flow-Field Interference Produced by an Asymmetrical Sup- 

port Strut 

N94-14031/6/GAR 413,067 PC A03/MF A01 
NDRE-PUBL-93- 1001 

Characterization of Carboxylesterases in Rat and Guinea 

Pig: Their Heterogeneity and Role in Detoxication of Organ- 

sphorus Compounds. 

N94-14852/5/GAR PC A04/MF A01 
NEI-DK-1230 

Dansk energiforskning. Status og perspektiver. Notat udar- 

bejdet i rt til Energiredegoerelse 1992. (Danish 

energy research. Status and perspectives. Note produced 

in connection with ‘Energiredegoerelse’ 1992). 

DE93516635/GAR 414,070 PC A03/MF A01 
NEI-DK-1231 

Elementer til en handlingspian for elbespareiser. (Elements 

of a plan of mana _— for saving electricity) 

DE93516633/GA 414,069 PC A03/MF A01 
NEI-DK-1232 

Statusrapport for biogasfaellesaniaeg. (Report on status of 

communal biomass conversion plants) 

DE93516637/GAR 414,018 PC A03/MF A01 
NEI-DK-1241 

Energistyring/energimanagement. Begraensning af energi- 

f tog reduktion af CO(sub 2)-udledningen. (Energy 

control/energy management. Limitation of energy consump- 

tion and reduction of CO(sub 2) emission). 

DE93516661/GAR 414,071 PC A07/MF A02 
NEI-DK-1244 

Undersoegelse af det udeniandske marked for kommer- 

cielle traeforgasningsaniaeg til kraftvarmeproduktion, spe- 

cielt med henblik paa opfoereise af et aniaeg hos Herning 

Kommunale Vaerker. (Investigation of the foreign market 

for commercial wood gasification systems for the produc- 

tion of cogenerated heat and electricity, especially for the 

purpose of the establishment of a plant at Herning munici- 


pal works). 

DE93516649/GAR 
NEI-DK-1245 

Optimering paa el-netvaerk. (Optimization of electric power 


414,641 


413,924 PC A04/MF A01 


network). 
DE93516647/GAR 
NEI-DK-1247 


Udvikling og afproevning af “komfur-ovn” med lavt elfor- 
brug. (Development and testing of ‘electric cooker’ with iow 


electricity consumption) 
DE93516655/GAR 413,393 PC A03/MF A01 


NEI-DK-1249 


Haimtyret fjernvarmevaerk i Oester Hornum. Udrednings- 
projekt. (Straw-fired district heating plant in Oester Hornum. 


Explicative project) 
DE93516644/GAR PC A04/MF A01 


NEI-DK-1252 


Koeleaniaeg - CFC-koelemidier. Rapport 1. Regenerering af 
CFC (R12) og genbrug af regenereret CFC til koeleformaal. 
(Refrigeration systems - CFC refrigerants. Report 1. Regen- 
eration of CFC (R12) and reuse of regenerated CFC for re- 


—_ purposes) 
935 16654/GAR 414,113 PC A04/MF A01 
NEI-DK-1253 
Storskala halimleverancer til eksisterende kulfyrede kraft- 
vaerker. (Large-scale straw supplies to existing coal-fired 


stations). 
DE93516645/GAR 414,019 PC A03/MF A01 
NEI-DK-1254 
Revurdering af samfundsoekonomisk braendselspris for 
haim. (Re-evaluation of the socio-economical cost for 
straw). 
DE93516651/GAR 
NEI-DK-1259 
Summary of the working meeting for the preparation of 


S. 
DE93516671/GAR 414,097 PC A03/MF A01 
NE!-DK-1275 
Rapport om risiko for kraeft ved udsaettelse for ekstreme 
lavirekvente magnetfelter i arbejdet. (Report on the risk of 
cancer from occupational exposure to extremely- low-fre- 


magnetic fields). 
94702016/GAR 414,681 PC A06/MF A02 


NEI-DK-1277 


Installationsvejledning for solvarmeaniaeg. (Guide to the in- 
Stallation of solar heating systems). 
DE94702013/GAR 414,042 PC A04/MF A01 


413,935 PC A10/MF A03 


414,041 


414,020 PC A03/MF A01 
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NEI-DK-1278 


Rapport om risiko for kraeft hos boern med bopael ekspon- 
eret for 50 Hz magnetfelter fra hoejspaendingsaniaeg. 
(Report on cancer risk with regard to children who live in 
areas exposed to 50 Hz magnetic fields related to high volt- 


age systems) 
DE94702012/GAR 414,680 PC A04/MF A01 
NEI-DK-1292 
Reduktion af NO(sub x)-emission fra naturgasfyrede indus- 
trikedler. (Reduction of NO(sub x) emission from natural- 


as fired industrial boilers) 
&£94702027/GAR 414,114 PC A05S/MF A01 
NEI-DK-1293 
Rapport om informative elregninger. (Report on informative 
electricity bills) 
DE94702025/GAR 


NEI-DK-1294 


Projekt energivogter. 
(Energy watcher project. 


414,074 PC A07/MF A02 


Rapport fra projektets foerste aar. 
Report from the project's first 


year). 
DE94702023/GAR 414,073 PC A0S/MF A01 
NEI-DK-1295 
Projekt energivogter. Rapport fra projektets andet aar. 
(Energy Watcher project. Report from the project's second 


year) 
DE94702026/GAR 414,075 PC A03/MF A01 
NEI-DK-1299 
Selvcirkulerende solvarmeaniaeg med lavtliggende behoid- 
er. Forprojekt. (Self-circulating solar heating systems with 
low-lying container. Preliminary project). 
DE94702029/GAR 414,090 PC A03/MF A01 


NEI-DK-1300 
Loftradiatorer for lavtemperaturdrift. (Loft radiators and low 


temperature operation) 
DE94702028/GAR 413,385 PC AQ4/MF A01 


NEI-DK-1302 
Biogasfaellesaniaeg. Landbrugsmaessige nyttevaerdier. 
Omsaetningsforhold af N, P og K. (Communai biomass con- 
version plants. Agricultural usefulness. Conditions of usage 


of N, P and K). 

DE94702022/GAR 414,241 PC A04/MF A01 
NEI-NO-362 

a of optimization methods in oil recovery prob- 

ms. 

0£94702145/GAR 414,864 PC A06/MF A02 
NEI-NO-365 

Electrochemical conversion of methane. Materials and re- 

actions. 

DE94702148/GAR 413,977 PC A0B/MF A02 
NEI-NO-366 


Deposition of long-range transported atmospheric pollutants 
in southern Norway and elucidation of a method for predict- 
ing their potential effect on soil acidification and regional 


element mobility in forest soils. 
DE94702149/GAR 414,115 PC A09/MF A02 
NEI-SE-121 


National greenhouse gas accounts: Current anthropogenic 


sources and sinks. 
DE94702166/GAR 414,116 PC A03/MF AO1 


NEI-SE-122 

Economics, ethics and climate policy. 

DE94702167/GAR 413,266 PC A04/MF A01 
NEI-SE-123 


Accountability for climate change. 
DE94702168/GAR 414,117 PC A03/MF A01 


NEI-SE-124 


Challen nge of sustainable development in a greenhouse 
world: Some visions of the future. Report of a policy exer- 
cise held in Bad Bleiberg, Austria, September 2-7, 1990. 

DE94702169/GAR 413,267 PC A05/MF A01 


NHB-1410.13L 


NASA Directives Master List and Index. 
N94-15414/3/GAR 413,039 PC A05/MF A01 


NHB- 1420.21 
index of NASA Prefixed Forms. 
N94-15936/5/GAR 
NHB-2410.1E 


NASA Information Resources Management Handbook. 
N94-15941/5/GAR 413,037 PC A10/MF A03 


NHB-3 100.6 


Senior Executive Service. 
N94-15945/6/GAR 


NHB-3335.1C 


NASA Competitive Placement Plan for Positions GS-15 and 
Below (Including Trades and Labor Positions). 
N94-15944/9/GAR 413,058 PC A03/MF A01 


NHB-4200.2A 
Equipment Management User's Handbook for Property 


Custodians 
N94-15957/1/GAR 413,060 PC A0S/MF A01 
NHB-5200.1B 


Industrial Labor Relations Manual. 
N94-15939/9/GAR 413,057 PC A03/MF A01 


NHB-8831.2 


Facilities Maintenance Handbook. 
N94-15934/0/GAR 413,056 PC A13/MF A03 


NHB-9760.1A 


Permanent Change of Station: The NASA Employee's 
Guide to an Easier Move. 


414,367 PC A03/MF A01 


413,059 PC A03/MF A01 


N94-15931/6/GAR 
NIH/PUB-93-3341 

NTP Technical Ri on Toxicity Studies of Methyi Ethy! 

Ketone Peroxide (CAS No. 1338-23-4) in Phthal- 

ate (CAS No. 131-11-3) (45:55) Administered Topically to 

F344/N Rats and B6C3F1 Mice. 

PB94-119278/GAR 414,729 PC A0S/MF A01 
NIH/PUB-93-3347 

NTP Technical Report on Toxicity Studies of 1,6-Hexane- 

diamine Dihydrochloride (CAS No. 6055-52-3) Administered 

by Drinking Water and Inhalation to F344/N Rats and 


B6C3F1 Mice. 
PB94-119260/GAR 414,728 PC A06/MF A02 


NIH/PUB-93-3348 
NTP Technical Report on Toxicity Studies of Glutaraide- 
hyde (CAS No. 111-30-8) Administered by Inhalation to 
F344/N Rats and B6C3F1 Mice. 
PB94-119252/GAR 414,727 PC A06/MF A02 
NIH/PUB-93-3349 
NTP Technical Report on lg | Studies of Ethylene 
Glycol Ethers 2-Methoxyethanol, 2-Ethoxyethanol, 2-Butox- 
yethanol (CAS Nos. 109-86-4, 110-80-5, 111-76-2) Adminis- 
tered by Drinking Water to F344/N Rats and B6C3F1 Mice. 
PB94-118106/GAR 414,723 PC A10/MF A03 
NIH/PUB-93-3351 
NTP Technical Report on Toxicity of Tetrachlorophthalic 
Anhydride (CAS No. 117-08-8) Administered by Gavage to 
F344/N Rats and B6C3F1 Mice. 
PB94-119245/GAR 414,726 PC A0S/MF A01 
NIH/PUB-93-3352 
NTP Technical Report on Toxicity Studies of Cupric Sulfate 
(CAS No. 7758-99-8) Administered in Drinking Water and 
Feed to F344/N Rats and B6C3F1 Mice. 
PB94-120870/GAR 414,730 PC A06/MF A02 
NIH/PUB-93-3382 
NTP Technical Report on Toxicity Studies of 2-Chloronitro- 
benzene and 4-Chioronitrobenzene (CAS Nos. 88-73-3 and 
100-00-5) Administered by Inhalation to F344/N Rats and 


B6C3F1 Mice. 
PB94-118262/GAR PC A09/MF A03 


NIH/PUB-93-3385 
NTP Technical Report on Toxéici 
tilizer Mixtures Administered in 
Rats and B6C3F1 Mice. 
PB94-121035/GAR 
NIH/TOX-18 
NTP Technical Report on Toxicity Studies of Methy! Ethyl 
Ketone Peroxide (CAS No. 1338-23-4) in Dimethyi Phthal- 
ate (CAS No. 131-11-3) (45:55) Administered Topically to 
F344/N Rats and B6C3F1 Mice. 
PB94-119278/GAR 414,729 PC A0S/MF A01 
NIH/TOX-24 
NTP Technical Report on Toxicity Studies of 1,6-Hexane- 
diamine Dihydrochloride (CAS No. 6055-52-3) Administered 
by Drinking Water and Inhalation to F344/N Rats and 


B6C3F1 Mice. 
PB94-119260/GAR 414,728 PC A06/MF A02 


NIH/TOX-25 
NTP Technical Report on Toxicity Studies of Glutaraide- 
hyde (CAS No. 111-30-8) Administered by Inhalation to 
F344/N Rats and B6C3F1 Mice. 
PB94-119252/GAR 414,727 PC A06/MF A02 
NIH/TOX-26 
NTP Technical Report on — Studies of Ethylene 
Glycol Ethers 2-Methoxyethanol, 2-Ethoxyethanol, 2-Butox- 
yethanol (CAS Nos. 109-86-4, 110-80-5, 111-76-2) Adminis- 
tered by Drinking Water to F344/N Rats and B6C3F1 Mice. 
PB94-118106/GAR 414,723 PC A10/MF A03 
NIH/TOX-28 
NTP Technical Report on Toxicity of Tetrachiorophthalic 
Anhydride (CAS No. 117-08-8) Administered by Gavage to 
F344/N Rats and B6C3F1 Mice. 
PB94-119245/GAR 414,726 PC A05/MF A01 
NIH/TOX-29 
NTP Technical Report on Toxicity Studies of Cupric Sulfate 
(CAS No. 7758-99-8) my yt in ~ ee Water and 
Feed to F344/N Rats and B6C3F1 Mi 
PB94-120870/GAR 414, 730 PC A06/MF A02 
NIH/TOX-33 
NTP Technical Report on Toxicity Studies of 2-Chloronitro- 
benzene and 4-Chioronitrobenzene (CAS Nos. 88-73-3 and 
100-00-5) Administered by Inhalation to F344/N Rats and 


B6C3F1 Mice. 
PB94-118262/GAR PC A09/MF A03 


NIH/TOX-36 
NTP Technical Report on Toxici 
tilizer Mixtures Administered in 
Rats and B6C3F1 Mice. 
PB94-121035/GAR 
NILU-OR-46/92 
Baltic Sea environmental program. The topical area study 
for atmospheric deposition of pollutants. Final technical 


413,055 PC A04/MF A01 


414,724 


Studies of Pesticide/Fer- 
inking Water to F344/N 


414,731 PC A08/MF A02 


414,724 


Studies of Pesticide/Fer- 
inking Water to F344/N 


414,731 PC A08/MF A02 


£94702156/GAR 414,281 PC A07/MF A02 
NIPER-678 

Thermodynamic properties to 700 K of naphthalene and 

pi ors a 

DE93000160/GAR 413,980 PC A04/MF A01 
NIPER-680 


GC/MS determination of amines following exhaustive tri- 
fluoroacetylation. 


NLR-TP-92119-U 


DE93000159/GAR 
NIPER-684-VOL.1 

National institute for Petroleum and Energy Research quar- 

terly technical report for January 1--March 31, 1993. 


Volume 1, Fuels research. 
DE93019925/GAR 413,987 PC AQ3/MF A01 
NIPER-700-VOL.1 


National Institute for Petroleum and Energy Research quar- 
terly technical report for April 1--June 30, 1993. Volume 1, 


Fuels research. 
DE93019926/GAR 413,988 PC A02/MF A01 
NIPER-700-VOL.2 
National Institute for Petroleum and Energy Research quar- 
terly technical report for April-June 30, 1993. Volume 2, 
Energy Production Research 
414,861 PC A04/MF A01 


413,948 PC A14/MF A03 


DE: /GAR 
NIST/SP-823/4 


Integrated Services Digital Network Conformance Testing. 
Layer 2, Data Link Layer (LAPD). Part 1, Basic Rate Inter- 


face, User Side. 

PB94-120920/GAR 413,607 PC A99/MF E11 
NIST/SP-838-1 

NIST Building and Fire Research en Pee 1993. 

PB94-118288/GAR 414,352 A07/MF A02 
NIST/SP-858 

Guide to NIST. 

PB94-119435/GAR 413,063 PC A06/MF A02 
NIST/TN-1404 

Ther mic Properties of Homogeneous Mixtures of Ni- 


trogen and Water from 440 to 1000 K, Up to 100 MPa and 


0.8 Mole Fraction N2. 
PB94-118494/GAR 415,524 PC A05/MF A0O1 
yrs 


pooeta: Spe Forum on Surge Protection Application. 
PBs. 118056/GAR 413,869 PC A09/MF A02 


NISTIR-5012 
Analysis of the Impact on U.S. Industry of the NIST/Boul- 
der Superconductivity Programs: An Interim Study. 
PB94-120680/GAR 415,363 PC AG3/MF A01 
NISTIR-5209 
Comparison of Handprinted Digit Classifiers. 
PB94-118213/GAR 413,766 PC A03/MF A01 
NISTIR-5242 
NIST EXPRESS Toolkit: Introduction and Overview. Nation- 
ai PDES Testbed Report Series. 
PB94-120664/GAR PC A03/MF A01 
NISTIR-5263 
Summaries of BFRL Fire Research In-House Projects and 


Grants, 1993. 
PB94-121050/GAR PC A11/MF A03 
NISTIR-5275 


Electronics and Electrical Ses ing Laboratory Technical 
Publication Announcement: ering Laboratory Programs, 
= to June 1993 with 1993/1994 EEEL Events Calendar. 

PB94-118403/GAR 413,862 PC A03/MF A01 


NISTIR-5287 
FORTRAN Compiler Validation System 1978. User's Guide, 


414,381 


413,403 


Version 2.1 

PB94- 118460/GAR 413,727 PC A08/MF A02 
NISTIR-5291 

peg wey K STEP Short ey ath to Annotated List- 

is. National PDES Testbed Report 

PB94-120623/GAR 414,380 PC A03/MF AO1 
NISTIR-5292 

Expp: An EXPRESS Pretty Printer. National PDES Testbed 

Report Series. 

PB94-120797/GAR 413,729 PC A03/MF A01 


NLR-TP-02134-U 
MAC-TSA Applied in the ISO and SAX Spacecraft Pro 7 
PB94-126257/GAR 415,702 PC A02/MF AO1 
NLR-TP-91001-U 


Informaticabeleid Ten Aanzien van Elektronische Technolo- 
gie. De NLR Infrastructuur voor CAE van Elektronica (Elec- 
tronics Technology Policy of the NLR Informatics Division. 
The NLR Electronics CAE Infrastructure). 

PB94-125440/GAR 414,375 PC A04/MF A01 


NLR-TP-91435-U 
Kennistechnologie Begrippeniijst (Glossary Knowledge En- 


fovea 
'B94-125499/GAR 413,788 PC A04/MF A01 
NLRA-TP-91471-U 
Numerical Simulation of Leading-E Vortex Flow. 
PB94-125481/GAR 415,222 PC A03/MF A01 


NLR-TP-91476-U 


WISPER and WISPERX: Final Definition of Two Standar- 
dised a Loading Sequences for Wind Turbine Blades 
PB94-1 7/GAR 414,057 PC A05/MF A01 


NLR-TP-91478-U 


Photonical, Pure Grid Method 
PB94-126299/GAR 


NLR-TP-92119-U 
Overview of the FAA/DCA/NLR Programs Related to 


Ageing Aircraft. 
94-126273/GAR PC A03/MF A01 


March 1,1994 OR-67 


414,354 PC A03/MF A01 


413,122 
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NLA-TP-92121-U 
Gravity Dependent Condensation Pressure Drop and Heat 


Transfer in Ammonia Two-Phase Heat Transport Systems 
PB94-126265/GAR 415,576 PC A03/MF A01 


NLR-TP-92139-U 


Grid Adaption in Co! 
PB94-126240/GAR 


NLR-TP-92156-U 


it of a Method to Predict Transonic Limit Cycle 
Oscillation Characteristics of Fighter Aircraft (Continued). 
PB94-125507/GAR 413,078 A03/MF A01 


NLR-TP-92160-U 
Engineering of Systems for Application of Scientific Com- 


in industry 
194-126232/GAR 414,376 PC A03/MF A01 
NLR-TP-92163-U 


Prospects of Time-Linearized Unsteady Calculation Meth- 
ods for E tially Diverging Motions in Aeroelasticity. 
PB94-126224/GAR 415,227 PC A03/MF A01 


NLRA-TP-92174-U 
Multi-Sensor Data Fusion and the Use of Artificial Intelli- 


e 
BBo4-126216/GAR 413,789 PC A03/MF A01 
NLR-TP-92184-U 
Determination of Acceieration Field Parameters with Linear 


Accelerometers. 
PB94-125606/GAR 415,397 PC A03/MF A01 
NLRA-TP-92190-U 


Design of a System of Codes for Industrial Calculations of 
Flows around Aircraft and other Complex Aerodynamic 


Configurations. 

PB94-125598/GAR 415,226 PC A03/MF A01 
NLRA-TP-92218-U 

Modal Analysis of Solar Panels Using Boundary Integral 


Equations 
PB94-125580/GAR 414,096 PC A03/MF A01 
NLRA-TP-92222-U 


fone Analysis of the Convergence Behaviour of an 
uler Method. 


Pegs. 125572/GAR 415,225 PC A03/MF A01 
NLR-TP-92248-U 
Numerical Investigation into High-Angle-of-Attack Leading- 


E Vortex Flow. 
PB94-125564/GAR 415,224 PC A03/MF A01 
NLR-TP-92252-U 


Experiments and Theoretical Considerations Regarding the 
Allowable R. it in Laminar Flow. 
PB94-125556/GAR 415,223 PC A02/MF A01 


NLR-TP-92261-U 
Aiding the Operator in the Manual Control of a Space Ma- 


itor. 
Pbo4-125549/GAR 415,575 PC A02/MF A01 
LA-TP-92270-U 


Low Frame Rate Video Coding for Small Bandwidth Real- 
time Multimedia Tele-Education Systems 
PB94-125531/GAR 413,342 PC A02/MF A01 


NLR-TP-92288-U 
oa of RCS Prediction Techniques, Computations 


Measurements. 
PBo4 125515/GAR 413,812 PC A03/MF A01 
NLR-TP-92311-U 


Correction of X Hot-Wire Measurements for Gradients 
Normal to the Plane of the Wires. 
PB94-125473/GAR 415,221 PC A04/MF A01 


NLR-TP-92353-U 
Fast and Efficient Variable-to-Fixed-Length Coding Algo- 


rithm. 

PB94-125465/GAR 413.756 PC AQ3/MF A01 
NLR-TP-92361-U 

Caiculus of Variations Applied to 2D Muilti-Point Airfoil 


Design 
PB94-125457/GAR 415,220 PC A03/MF A01 
NOAA-NWS-TDL-CP-93-3 


poo Satellite Cloud Products. 
PB94-11 5/GAR 413,296 PC A03/MF A01 
NOAA-TM-ERL-ARL-204 


Sulfur and Nitrogen Cycling in the North Atlantic Ocean's 
Atmosphere of Field and Results. 
PB94-118601/GAR A05/MF A01 


413,263 
NOAA-TM-ERL-CMDL-6 


eee and Aerosol! Distribution during AGASP-III: The 
‘Haze’ F (March 16-30, 1989). 


PB94-119484/GAR 413,324 PC A06/MF A02 
NOAA/TM-ERL-ETL-234 

Algorithm to Derive Optimal Temperature and Humidity Pro- 
files from Ground- and Space-Based Measurements. 
PB94-121191/GAR 413,297 PC AO7/MF A02 


NOAA-TM-ERL-NSSL-102 
Overview of Real-Time Lightning Detection Systems and 
Their ical Uses. 
PB94-120953/GAR 413,325 PC A0S/MF A01 
NOAA-TM-ERL-SEL-82 
one 5395 of March 1989 
120714/GAR 
NOAA-TM-NMFS-AFSC-23 
Results of a 1988 Trawi of Groundfish Resources of 
the Upper Continental Slope off Oregon. 


OR-68 


tional Aerodynamics. 
415,228 PC A03/MF AO1 


413,242 PC A03/MF A01 


VOL. 94, No. 5 


PB94-118163/GAR 414,905 PC A09/MF A02 
NOAA-TM-NMFS-AFSC-24 
Fur Seal | igations, 1991 
PB94-118171/GAR 
NOAA-TM-NMFS-SEFSC-329 
Biomedical Test Materials ty ghee ——— Methods for 


the Quality Assurance of Fish Edition. 
PB94-121266/GAR 413,444 PC A07/MF A02 


NOAA-TR-NESDIS-72 


Summary of the NOAA/NESDIS Workshop on Develop- 
ment of a Global Satellite/in aitu Environmental Database. 
N94-14498/7/GAR 413,287 PC A03/MF A01 


NPL-DES-128 
Temperature Dependence of the Far infrared Optical Con- 


stants of Polye’ 
PB94-124336/GAR 414,574 PC E05/MF E05 
NPL-DMM(A)-96 
Guidelines for Unlubricated Sliding Wear Tests: Part 1. 
‘oach. 


General Appr 
PB94-119666/GAR 414,426 PC E05/MF E05 


NPL-DMM(A)-97 
Guidelines for Uniubricated Sliding Wear Tests: Part 2. Pro- 


cedures for Pin-on-Disc Testing. 
PB94-123270/GAR 414,428 PC E05/MF E05 


NPL-DMM(A)-114 
Ultrasonic Measurement Technique to Determine the State 


of Cure in Thermosetti erials. 
PB94- 124328/GAR 414,504 PC E05/MF E0S 


NPL-QU-97 
Frontiers of Science and Measurement: Report on a Semi- 


415,029 PC A08/MF A02 


on May 993. 
PB94-124310/GAR 415,527 PC E05/MF E05 
NPR-DEV-91-362 

New production reactor thermal-hydraulics development 
report: Low- flow and natural circulation tests in a single 
heated annulus conducted at WSRC. 

DE93019356/GAR 414,974 PC A07/MF A02 


NPS-D-63 
Juniata and Western Divisions, Pennsylvania Main Line 


Canal. 
PB94-115979/GAR 413,330 PC A08/MF A02 
NPS/WRUA/NRATR-93/01 


Saguar: Arizona. 
94-1  7355)GAR 414,904 PC A04/MF A01 
NPS/WRUA/NRTR-93/09 


Review of the Air Quality Biological Effects Research Pro- 
Bsn roses es a 
-116902/GAR 414,903 PC A03/MF A01 
NRC-31835 


Evaluation of ZIM and Entity-Relational Models in Managing 
Decision 


Databases for Systems. 

N94-14202/3/GAR 413,703 PC A03/MF A01 
NRC-32158 

Measurements of Wing and Fin Buffeting on the Standard 


Dynamics . 
N94-13859/1/GAR 413,095 PC A0S/MF A01 
NRC-32815 


Activities of institute for Microstructural Sciences. 
N94-14198/3/GAR 413,837 PC A05/MF A01 


NRC-33183 


BIRIS » ey Integration of a Three-Dimensional Range 

Sensor into -Based Realtime Architecture. 

N94- 14201/8/GAR 415,253 PC A03/MF A01 
NRC-33188 


Discrete Event Simulation Using Object-Oriented Program- 


ming: Application to Manut: 

N94-14200/7/GAR 414,377 PC A03/MF A01 

NRC-33557 
Transcript of W 
N94-13847/6/GAR 

NRC-33592 


d’Essai de Vibration de |'Articulation a Rotule Entre 
le Cible Canadien (Mcc) et le Materiel de Soutien 
Aeroporte (' aA, tH) Assembly (Cta) to Airborne 
Support Equipment (Ase) eer * Ly ao Pek 
N94-14195/9/GAR A04/MF A01 


NRC-35347 


See Reon Se Sat 6 ee Graatty 2 Sat 
in the Parison Extrusion Si 
Noa '70/4/GAR 414, PC A03/MF A01 


NRC-36 183 
Potential Flow in in-Line and 
N94-13862/5/GAR 
NRCC-35853 
Distributed, Visual Object System Using Aggregation Ob- 


"413,687 PC A03/ME A01 


414.419 PC A04/MP AO! 


Staggered Tube Banks. 
415,137 PC A04/MF A01 


based semiconductors. 
tuary 1992--19 February 1993. 


DE93017117/GAR 415,324 PC A03/MF A01 
NREL/TP-463-5475 


Current status of environmental, health, and safety issues 
of nickel metal- batteries for electric vehicles. 
DE93017079/GAR 415,846 PC AOS/MF A01 


NREL/TP-472-5539 
Building integrated photovoltaic systems analysis: Prelimi- 


nary report. 

DE93018208/GAR 414,036 PC A03/MF A01 
NRL/FR/7322--93-9443 

Estimating the Rotation Rate of Mesoscale Ocean Rings 


from Satellite Altimetry. 

AD-A272 922/6/GAR 415,036 PC A03/MF A01 
NRL/JA/7181--92-0003 

Evaluation of th Kirchhoff Approximation in i Saeey the 

Axial Impulse Response of Hard and Soft Disk 

AD-A273 025/7 415,109 Not available NTIS 
NSF/ISI-92008 

Development of Gold Electrocatalysts for Alkaline Media. 

PB94-114600/GAR 413,471 PC A04/MF A01 
NSF-92-329 

Selected Data on Academic Science and Engineering R 


and D Expenditures: Fiscal Year 1991. 
N94-13982/1/GAR 413,061 PC A03/MF A01 


NSF-92-334 
Scientists, E 
industries: 1 
N94-14499/5/GAR 

NSTS-08281 


STS-53 Space Shuttle Mission Report. 
N94-13934/2/GAR 415,583 PC A03/MF A01 


NSTS-08282 


STS-54 Space Shuttle Mission R 
N94-13935/9/GAR 


NTSB/AAR-93/05 
National Trai 


ineers, and Technicians in Nonmanufacturing 
Detailed Statistical Tables. 
413,046 PC A05S/MF A01 


eport. 
415,584 PC A03/MF A01 


ition Safety Board Aircraft Accident 
Report: Midair lision, Mitsubishi MU-2B-60, N74FB, and 
Piper PA-32-301, N82419, Greenwood Municipal Airport, 
Greenwood, Indiana, September 11, 1992. 
PB93-910406/GAR 415,866 PC A05/MF A01 
NTSB/AAR-93/06 
National Transportation Safety Board Aircraft Accident 


Poway In-Flight ~— Separation, Japan Airlines, Inc., 
46E, Boeing 747-121, ST NATSEY, Anchorage, Alaska, 


March 31, 1993. 
PB93-910407/GAR 415,867 PC A06/MF A02 


NUREG/CP-0129/GAR 


of the Workshop on Program for Elimination of 
Requirements Marginal to Safety. Heid in Bethesda, Mary- 


land on April 27-28, 1993. 
NUREG/CP-0129/GAR 415,022 PC A09/MF A02 


NUREG/CP-0131/GAR 
Proceedings of the Joint |AEA/CSNI Specialists’ Meeting 
on Fracture Mechanics Verification by Large-Scale Testing. 
Held in Oak Ridge, Tennessee on October 26-29, 1992. 
NUREG/CP-0131/GAR 414,984 -PC A99/MF E08 
NUREG/CP-0132/GAR 
Transactions of the Water Reactor Safety information 
— Held in Bethesda, Maryland on October 25- 


NUREG/CP-0132/GAR 414,985 PC A09/MF A02 
NUREG/CP-0134/GAR 

International Atomic 7 Agency Specialists Meeting on 

Experience in Maintenance, and Modernization of 

Instrumentation and Systems for Improving Nuclear 

Power Plant Availability. Held in Rockville, Maryland on May 


5-7, 1993. 
NUREG/CP-0134/GAR 414,986 PC A25/MF A04 


NUREG/CR-4469-V15/GAR 
Nondestructive Examination (NDE) Reliability for Inservice 
Inspection of Light Water Reactors. Semiannual Report, 

October 1991-March 1992. 
NUREG/CR-4469-V15/GAR 414,987 
PC A03/MF A01 


NUREG/CR-4599-V3-N1/GAR 
Short Cracks in and Piping Welds. Semiannual 


Report, 1992-September 1992. 
NUREG/CR-4599-V3-N1/GAR 415,010 
PC A08/MF A02 


NUREG/CR-4667-V16/GAR 
ny Assisted Cracking in 
Semiannual Report, October 1992-Mar: 

NUREG/CR-4667-V16/GAR 


it Water Reactors. 
1993. 

415,011 

PC A04/MF A01 


NUREG/CR-5455-V1/GAR 
Development of the NRC’s Human Performance investiga- 


tion Process (HPIP). Summary 
NUREG/CR-5455-V1/GAR 415,023 
PC A03/MF A01 


NUREG/CR-5455-V2/GAR 
Development of the NRC’s Human Performance Investiga- 
tion Process (HPIP). Investigator’s Manual. 
NUREG/CR-5455-V2/GAR 415,024 
PC A08/MF A02 


NUREG/CR-5455-V3/GAR 
Development of the NRC’s Human Performance Investiga- 
tion Process (HPIP). Development Documentation. 





NTIS ORDER/REPORT NUMBER INDEX 


NUREG/CR-5455-V3/GAR 415,025 


PC A05/MF A01 
NUREG/CR-5944/GAR 
Characterization of Check Valve Degradation and Failure 
Experience in the Nuclear Power Industry. 
NUREG/CR-5944/GAR 414,988 PC A09/MF A02 


NUREG/CR-5968/GAR 


Potential Chai in Flaw Geometry of an Initially Shallow 
Finite-Length lace Flaw during a Pressurized-Thermal- 


Shock Transient. 
NUREG/CR-5968/GAR 415,012 PC A03/MF A01 
NUREG/CR-5978/GAR 


Source Term Attenuation by Water in the Mark | Boiling 


Water Reactor Drywell. 
NUREG/CR-5978/GAR 414,944 PC A10/MF A03 
NUREG/CR-6022/GAR 
High Pressure Coolant Injection (HPC!) System Risk-Based 
Inspection Guide for Browns Ferry Nuclear Power Station. 
NUREG/CR-6022/GAR 414,989 PC A04/MF A01 
NUREG/CR-6043-V1/GAR 
Aging Assessment of Essential HVAC Chillers Used in Nu- 
clear Power Plants. Phase 1. 
NUREG/CR-6043-V1/GAR 414,990 
PC A05/MF A02 


NUREG/CR-6047/GAR 
Continuous Spectographic Analysis of Vanadous and Va- 


nadic lons. 

NUREG/CR-6047/GAR 414,940 PC A03/MF A01 
NUREG/CR-6071/GAR 

Impact of ENDF/B-V1 Cross- oo Data on H. B. Robin- 


son Cycle 9 Dosimetry Calculation: 
NUREG/CR-6071/GAR 415, 014 PC A03/MF A01 


NUREG/CR-6098/GAR 
oa Rate Effects on Strength and Fracture pe 


of Pipe Steels Used in Task 1 of the IPIRG Pri 
NUREG/CR-6098/GAR 414,524 PC 7/ MF A02 


NUREG/CR-6108/GAR 


Spherical Diffusion of Tritium from a Point of Release in a 
Uniform Unsaturated Soil: A Deterministic Model for Tritium 


Mibration in an Arid Site. 
NUREG/CR-6108/GAR 414,958 PC A03/MF A01 
NUREG-0386-DIG-N6-R7/GAR 
United States Nuclear ny oe | Commission Staff Prac- 
tice and Procedure , Appeal Board and 
Licensing Board Secon July 1972- -September 1992. 
NUREG-0386-DIG-N6-R7/GA 414,991 
PC A99/MF A06 
NUREG-0540-V 15-N7/GAR 


Title List of Documents Made Publicly Available, July 1-31, 
1993. 


NUREG-0540-V15-N7/GAR 414,992 
PC A16/MF A03 
NUREG-0540-V 15-N8/GAR 
Title List of Documents Made Publicly Available, August 1- 
31, 1993. 
NUREG-0540-V15-N8/GAR 414,993 
PC A14/MF A03 
NUREG-0837-V 13-N2/GAR 
NRC TLD Direct Radiation Monitoring Network. Progress 


Report, April-June 1993. 
NUREG-0837-V13-N2/GAR 414,959 
PC A11/MF A03 


NUREG-0980-V 1-N2/GAR 
Nuclear Regulatory Legislation through the 102d Congress, 
2nd Session. Volume 1, No. 2. 
NUREG-0980-V1-N2/GAR 415,026 
PC A22/MF A04 


NUREG-0980-V2-N2/GAR 


Nuclear Regulatory a through the 102d Congress, 

2nd Session, Volume 2, No. 

NUREG-0980-V2-N2/GAR > 415,027 
PC A20/MF A04 


NUREG-1363-V5/GAR 
Atomic Safety and Licensing Board Panel Annual Report, 


Fiscal Year 1992. 
NUREG-1363-V5/GAR 414,994 PC A03/MF A01 


NUREG-1444/GAR 
Site Decommissioning M Plan. 
NUREG-1444/GAR 414,960 PC A08/MF A02 
NUTEK-AVF-93-2 
Biogas ur avfall. Optimerad metangassammansaettning 
genom styrd avfallsupplaeggning. —s from waste. a 
mization of biogas recovery by controlled deposition of 
solid waste). 
DE94702210/GAR 


NUTEK-R-93-5 


Utvaerdering av programmet foer effektivare energian- 
vaendning. (Evaluation of the program for efficient energy 


use). 

DE94702209/GAR 414,080 PC A10/MF A03 
OCEESA/JL-91/0803 

OCEESA Journal, Volume 8, No. 3, October 1991. 

PB94-115078/GAR 414,251 PC A03/MF A01 
OCEESA/JL-92/0901 

OCEESA Journal, Volume 9, No. 1, J 

PB94-115086/GAR 414,321 
OCEESA/JL-92/0902 

OCEESA Journal, Volume 9, No. 2, October 1992. 1992 

OCEESA Directory. 


414,242 PC A04/MF A01 


PO A 08 /MF A02 


PB94-115045/GAR 
OCEESA/JL-93/1001 


OCEESA Journal, Volume 10, No. 1, March 1993. 
PB94-115052/GAR 414,319 PC A03/MF A01 


OCEESA/JL-93/ 1002 
OCEESA Journal, Volume 10, No. 2, July 1993. Newsletter 
SSA Membership 


Issue. 1993 OCE: Directory. 
PB94-115060/GAR 414,320 PC A03/MF A01 


OCEESA/JL-93/ 1003 
Overseas Chinese Environmental Engineers and Scientists 
Association (OCEESA Journal) Volume 10, Number 3, Oc- 
tober 1993 
414,141 PC A03/MF A01 


414,318 PC A04/MF A01 


PB94-117652/GAR 
OCS/EIS/EA/MMS-93-0065-VOL-1 
Gulf of Mexico Sales 147 and 150: Central and Western 


Volume 

PB94-116555/GAR “414,165 PC A14/MF A03 
OCS/EIS/EA/MMS-93-0065-VOL-2 

Planing) Areas, Pinel Envronment Central and Western 


Information Transfer 


p894-129254/GAR 
94-123254/GAR 
OCS/MMS-92/0061 
2 oe See ee 


PB94-122843/GAR 413,361 PC A05/MF A01 
OCS/MMS-93/0023 
Se eS Sages ee Oe a 


Fall 1 
PB94-124247/GAR 415,031 PC A07/MF A02 
OCS/MMS-93/0026 


Status and Pelagic Distribution of Otariid Pinnipeds in the 
Winter. 


Bering Sea 
PB94-122199/GAR 415,030 PC A04/MF A01 
ODU/ICAM-93-101 
| tion of Radiative Interaction in Laminar Flows 
Simulation. 


Using Carlo 

N94-15795/5/GAR 415,522 PC A03/MF A01 
ODU/ICAM-93-102 

Study of Multi-Dimensional Radiative Energy Transfer in 

Molecular Gases. 

N94-15752/6/GAR 415,521 PC A04/MF A01 
OHEA-E-193 

—— Criteria for Mathematical Models Used in Expo- 

A Models. 


e Assessments: Dispersion 
PBO4-1 14725/GAR 414,139 PC A06/MF A02 
ONERA-NT- 1990-3 
Problem of the Sonic Boom for Future High-Speed Trans- 


port Aircraft. 
N94-13692/6/GAR 415,828 PC A04/MF A01 


(4th) Conference Proceed- 
on January 28-30, 1992. 
415,075 PC A14/MF A03 


Cathodique 
tered Zirconia-Yttria Layer Used as a Thermal Resistance). 
N94-14193/4/GAR 415,348 PC A10/MF A03 


ONERA-NT-1992-11 
Modelisation et Simulation des teage myo de Transport 


Mixing Layer). 
413,514 PC A12/MF A03 


“Frame Fat 4 Fate thor. 


‘A08/ MF A02 


ina 
N94-14194/2/GAR 
ONERA-NT-1992-12 
Camera Infr 
cael Caer tor 
N94-14009/2/ 
ONERA-NT-1992-13 


a Frequence | 
Wind Ti 
413,134 


Induites Par |’ 


-Disorder 
N94-15295/6/GAR 

ONERA-P-1992-4 
So Gee 9 a ba la Turbulence Atmospheri- 


414,561 PC A10/MF A03 


Application to Adaptive ive Optics) 
N94-14192/6/GAI 


415,252 PC A10/MF A03 
ORA-CP-91-5402-43 
EVES: An Overview. 
N94-14088/6/GAR 
ORAE-DLOR-RN-92-4 


Ground Attack Profile Selector 
N94-14207/2/GAR 


ORNL/ER-148 
Guidance document for the preparation of waste manage- 
ment plans for the Environmental Restoration Program at 


413,698 PC A03/MF A01 


toa x 
414,769 PC AOS 


ORNL/TM-12459 


ane Ridge National Laboratory. Environmental Restoration 


£53015 
DE93019602/GAR 414,186 PC A05/MF A02 
ORNL/FTR-3948 
Travel to Japan and China to address engineering issues 
related to the design of 
the second detector at the i 
Laboratory. Foreign trip report, May 24--June 2, 1991. 
DE93016414/GAI 415,405 PC A02/MF A01 


ORNL/FTR-4228 


Review Meeting for the Modular High- Tongeuase Gee 
— Reactor Corrosion, Migration, et Distribution irradia 
Fission Product Transport am in 
lh Foreign trip report, March 26, 1992--April 5, 1992. 
DE93011289/GAR 414,963 PC A03/MF A01 


ORNL/FTR-4674 


Travel to Sweden to participate in the Quark Matter ‘93 
International conference and the PHENIX coliaboration 
ing and to Switzerland to visit CERN. Foreign trip 


June 17--July 3, 1993. 
PC A03/MF AO1 


93019176/GAR 415,441 


‘am Reference Book: Marine 


sion 3. 
bess041212/GAR we” 279 PC A12/MF A03 
ORNL/M-734 


Environmental Guidance Program Reference Book: Endan- 
owe ae Act and the Fish and Wildlife Coordination 


Revision 5. 
DE93041214/GAR 414,888 PC A13/MF A03 
ORNL/M-2426 


Literature Review: Heat Transfer through Two-Phase Insu- 
lation Systems Consisting of Powders in a Continuous Gas 


Phase. 

DE93014387/GAR 414,535 PC A03/MF A01 
ORNL/M-2775 

Ceramic Technology Project data base: September 1992 


summary report. 
DE93019360/GAR 414,440 PC A08/MF A02 
ORNL/M-3002/V2 


Technical area status report for chemical/physical treat- 


ment. Volume 2, 
DE94000583/GAR 414,208 PC A20/MF A04 
ORNL/NERP-7 


Resource management plan for the Oak Ridge Reserva- 
_ Volume 29, Rare plants on the Oak Ridge Reserva- 


0#99040066/ GAR 414,887 PC A06/MF A02 
ORNL/SUB-89-SB 182/1 


Development of improved processing and evaluation meth- 
ods for high reliability structural ceramics for advanced heat 


—_— applications, Phase 1. Final report. 
93040528/GAR 414,442 PC A08/MF A02 


ORNL/TM-11611 


System analysis computer model for the High Flux Isotope 
Reactor (HFIRSYS Version 1). 
DE93018902/GAR 414,966 PC A07/MF A02 


ORNL/TM-12223 
Atom probe field ion microscopy and related topics: A bibli- 


aphy 1991. 
DE93019104/GAR 415,331 PC A03/MF AO1 
ORNL/TM-12224 


Technical basis for nuclear accident dosimetry at the Oak 


R National Laboratory 

DE93040067/GAR 414,696 PC A04/MF A01 
ORNL-TM-12279 

Potential 

Finite-Length 

Shock Transient. 

NUREG/CR-5968/GAR 
ORNL/TM-12359 


TORSED method for construction of TORT boundary 
sources from external DORT flux files. 
DE93019954/GAR 415,485 PC A04/MF A01 


ORNL/TM-12406 
Impact of ENDF/B-V1 Cross-Section Data on H. B. Robin- 


son Cycle 9 Dosimetry Calculations. 
NUREG/CR-6071/GAR 415,014 PC A03/MF A01 
ORNL/TM-12413 


Proceedings of the Joint |AEA/CSNI Specialists’ Meeting 
on Fracture Mechanics Verification by Large-Scale Testing. 
Held in Oak Ridge, Tennessee on October 26-29, 1992. 

NUREG/CP-0131/GAR 414,984 PC A99/MF E08 


ORNL/TM-12414 
Speed Fi int image Capture System User's 

Guide, June 1, 1993. 

DE93019225/GAR 413,327 PC A04/MF A01 
ORNL/TM-12447 

Copuin t fee authats tre watt enyed 
ea gee 
DE93040482/GA\ 415,339 PC A03/MF A01 


in Flaw Geometry of an Initially Shallow 
lace Flaw during a Pressurized-Thermal- 


415,012 PC A03/MF A01 


ORNL/TM-12458 


peo a and develop 
DE 109/GAR 


ORNL/TM-12459 


Remote control console for the HHIRF 25-MV Tandem Ac- 
celerator. 


speed/pressure regulator 
415,489 PC A03/MF A01 


March 1,1994 OR-69 
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DE93040110/GAR 415,490 PC A04/MF A01 
ORNL/TM- 12462 


the effects of thread placement on the Kendall 


5290040665/GAR PC A03/MF A01 


ORNL-6734 


Characterization of Check Valve Degradation and Failure 
Experience in the Nuclear Power Industry 
NUREG/CR-5944/GAR 414,988 PC A09/MF A02 


ORNL-6750 
Energy Division annual progress report for period ending 


30, 1992. 
93019691/GAR 414,067 PC A12/MF A03 
ORNL-6761 
Fossil Energy Program semiannual progress report for Oc- 
tober 1992 thr March 1993 
DE93041042/GAl 413,999 PC A10/MF A03 


OSWER-9230.1-05/FSA 


Superfund Technical Assistance Grants (Fact Sheet). 
PB93-963301/GAR 414,244 PC A02/MF A01 


OSWER-9230. 1-08 


Superfund Technical Assistance Grants (TAGs) (Pamphiet). 
PB93-963302/GAR 414,245 PC A02/MF A01 


PAPER-37 


Flight Testing of Airbreathing 
N94-15753/4/GAR 


PAT-APPL-7-681 269/GAR 
X-ray tomographic image 
and yey: therefor 
PAT-APPL-7-681 269/GAR 


413,681 


Hypersonic Vehicies. 
415,616 PC A03/MF A01 


magnification process, system 

414,744 

PC NO3/MF A04 
PAT-APPL-7-714 615 


Shield Ground Adapter for 
PATENT-5 237 129 


PAT-APPL-7-726 610/GAR 
Secure communication of static information by electronic 


Kickpipes and Stuffing Tubes. 
415,052 Not available NTIS 


413,781 
PC NO3/MF A04 


means. 
PAT-APPL-7-726 610/GAR 


PAT-APPL-7-728 477/GAR 
Method and apparatus for dissipating remanent fields and 


rt pay diamagnetism of ceramic superconductors. 
AT-APPL-7-728 477/GAR 415,359 
PC NO3/MF A04 


PAT-APPL-7-739 026/GAR 


improved Composite Flexible Blanket Insulation. 


mpr 
PAT-APPL-7-739 026/GAR 414,499 


PC NO3/MF A04 
PAT-APPL-7-739 376/GAR 


Method for the thermal characterization, visualization, and 
integrity evaluation of conducting material samples or com- 


plex structures. 
PAT-APPL-7-739 376/GAR 414,405 
PC NO3/MF A04 
PAT-APPL-7-744 746/GAR 


Fail-safe storage rack for fuel rod assemblies. 
PAT-APPL-7-744 746/GAR 414,961 
PC NO3/MF A04 
PAT-APPL-7-744 747/GAR 


Process for strontium-82 separation. 
PAT-APPL-7-744 747/GAR 


PAT-APPL-7-744 752/GAR 


Pulverized coal fuel injector 
PAT-APPL-7-744 752/GAR 414,023 


PC NO3/MF A04 
PAT-APPL-7-746 535/GAR 


detector system 


Minefield reconnaissance and 
PAT-APPL-7-746 535/GAR 415,082 


PC NO3/MF A04 
PAT-APPL-7-746 537/GAR 


Ceramic ey seals 
PAT-APPL-7-746 537/GAR 


PAT-APPL-7-748 585/GAR 


414,433 
PC NO3/MF A04 


thin films. 
415,278 
PC NO3/MF A04 


Method of producing a: 
PAT-APPL-7-748 585/G. 


PAT-APPL-7-748 586/GAR 


Oil/gas separator for installation at burning wells. 
PAT-APPL-7-748 586/GAR 414,865 


PC NO3/MF A04 
PAT-APPL-7-750 681/GAR 


Stabilized fuel with silica 
PAT-APPL-7-750 681/GAR 


structure 

414,024 
PC NO3/MF A04 

PAT-APPL-7-751 002/GAR 
Sequencing and fan-out mechanism for dataflow comput- 
PAT-APPL-7-751 002/GAR 413,724 
PC NO3/MF A04 

PAT-APPL-7-751 003/GAR 


Crystalline titanate catalyst 
PAT-APPL-7-751 003/GAR 413,470 


PC NO3/MF A04 


OR-70 VOL. 94, No. 5 


PAT-APPL-7-751 855/GAR 


Method for distinguishing normal and transformed cells 

using G1 kinase inhibitors. 

PAT-APPL-7-751 855/GAR 414,643 
PC NO3/MF A04 


PAT-APPL-7-751 900/GAR 
System to contro! contamination during retrieval of buried 


TRU waste. 


PAT-APPL-7-751 900/GAR 414,210 


PC NO3/MF A04 
PAT-APPL-7-754 839/GAR 
Apparatus for attaching a cleaning tool to a robotic manipu- 


lator. 
PAT-APPL-7-754 839/GAR 414,415 
PC NO3/MF A04 


PAT-APPL-7-754 840/GAR 
Alkaline solution absorption of carbon dioxide method and 


413,443 
PC NO3/MF A04 


apparatus. 
PAT-APPL-7-754 840/GAR 


PAT-APPL-7-770 207 
Light Update Notification Mechanism for Shared Data 
Structures. 
PATENT-5 247 684 


PAT-APPL-7-772 186 
Recording System Using Multipiexed Inputs to a Multichan- 


nel Recorder 
415,108 Not available NTIS 


413,725 Not available NTIS 


PATENT-5 249 085 
PAT-APPL-7-822 454 


ment System. 


Hydr mic Cable 
PATENT-5 240 351 415,053 Not available NTIS 
PAT-APPL-7-841 105 


Mode Transition Matrix Measuring System. 
PATENT-5 251 002 415,281 Not available NTIS 


nye nar ee 921 
Wire Assembly for Electrically Cae Circuits. 
PATENT-5 250 753 3,868 Not available NTIS 
PAT-APPL-7-916 758 
inflatable Undersea Vehicle System of Special Utility as a 
Daughter Vessel to a Mother Vessel. 
PATENT-5 235 931 415,051 Not available NTIS 
PAT-APPL-7-917 648 
Hydrophone Assembly with Vibrations Isolated Transducer 


Elements 
PATENT-5 241 519 413,797 Not available NTIS 


PAT-APPL-7-934 988/GAR 


ted lon Thruster. 
PAT-APPL-7-934 988/GAR 413,524 


PC NO3/MF A04 
PAT-APPL-7-947 612/GAR 


Spline Screw Payload Fastening System. 
PAT-APPL-7-947 612/GAR 415,580 
PC NO3/MF A04 
PAT-APPL-7-954 108/GAR 
Structures from Low Dielectric Polyimides. 
PAT-APPL-7-954 108/GAR 413,476 
PC NO3/MF A04 


PAT-APPL-7-971 035/GAR 


Rotary Encoding Device. 
PAT-APPL-7-971 035/GAR 413,860 


PC NO3/MF A04 
PAT-APPL-7-979 987/GAR 


413,909 
PC NO3/MF A04 


St Capaciflector 

PAT-APPL-7-979 987/GAR 

PAT-APPL-8-006 413/GAR 
Method of Detecting and Locating Electrical Current Imbal- 


ances. 
PAT-APPL-8-006 413/GAR 413,861 
PC NO3/MF A04 
PAT-APPL-8-008 426/GAR 
e Type Proximity Sensor 
4 13, 910 
PC NO3/MF A04 


Doubie-Driven Shield 
PAT-APPL-8-008 426/GAR 


PAT-APPL-8-008 427/GAR 


Improved Patch for Radiative Coolers. 
PAT-APPL-8-008 427/GAR 415,698 
PC NO3/MF A04 
PAT-APPL-8-012 837 
Self Locking Set Screw 
PATENT-5 244 323 
PAT-APPL-8-012 893/GAR 
Tetrahedral Lander. 
PAT-APPL-8-012 893/GAR 


414,392 Not available NTIS 


415,699 
PC NO3/MF A04 
PAT-APPL-8-022 219/GAR 


Rotary Encoding Device. 
PAT-APPL-8-022 219/GAR 413,911 
PC NO3/MF A04 
PAT-APPL-8-035 867 
Heat Regenerative External 
PATENT-5 253 473 
PAT-APPL-8-037 876/GAR 
Linear Encoding Device. 
PAT-APPL-8-037 876/GAR 


Combustion Engine. 
413,540 ot available NTIS 


414,348 


PC NO3/MF A04 


PAT-APPL-8-038 364/GAR 


Apparatus for Producing images Acoustically. 
PAT-APPL-8-038 364/GAR 413,796 


PC NO3/MF A04 


PAT-APPL-8-038 746/GAR 


Forback DC-to-DC Converter. 
PAT-APPL-8-038 746/GAR 413,822 


PC NO3/MF A04 


PAT-APPL-8-047 120/GAR 


Dual Active Surface, Miniature, Plug-Type Heat Flux Ga 
PAT-APPL-8-047 120/GAR 414,349 
PC NO3/MF A04 


PAT-APPL-8-048 041/GAR 


Attachment Device. 
PAT-APPL-8-048 041/GAR 414,422 


PC NO3/MF A04 


PAT-APPL-8-062 861/GAR 


nds Containing Meta-Biphenylenedioxy Moieties 
and Polymers Therefrom. 
PAT-APPL-8-062 861/GAR 413,477 


PC NO3/MF A04 


PAT-APPL-8-066 271/GAR 


Connector Systems for Structures. 
PAT-APPL-8-066 271/GAR 414,389 


PC NO3/MF A04 


PAT-APPL-8-066 274/GAR 


inflatable Rescue Device. 
PAT-APPL-8-066 274/GAR 415,667 


PC NO3/MF A04 


PAT-APPL-8-066 292/GAR 


Cultured Normal Mammalian Tissue and Process. 
PAT-APPL-8-066 292/GAR 414,644 


PC NO3/MF A04 


PAT-APPL-8-071 131/GAR 


Aberration Correction of Unstable Resonators. 
PAT-APPL-8-071 131/GAR 415,094 


PC NO3/MF A04 


PAT-APPL-8-071 416/GAR 


Cellulose Triacetate, Thin Film Dielectric Capacitor. 
PAT-APPL-8-071 416/GAR 413,873 


PC NO3/MF A04 


PAT-APPL-8-073 015/GAR 


Cyanoresin, Cyanoresin/Cellulose Triacetate Blends for 
Thin Film, Dielectric acitors. 
PAT-APPL-8-073 015/GAR 414,573 


PC NO3/MF A04 


PAT-APPL-8-073 018/GAR 


Unipolar Terminal-Attractor Based Neural 
Memory with Adaptive Threshold. 
PAT-APPL-8-073 018/GAR 


Associative 


413,660 
PC NO3/MF A04 


PAT-APPL-8-073 019/GAR 


Selective Formation of Porous Silicon 
PAT-APPL-8-073 019/GAR 414,584 


PC NO3/MF A04 


PAT-APPL-8-073 235/GAR 


Display System 7 -+ 7” cami Tunable Filter. 
PAT-APPL-8-073 235/GA 413,639 
PC NO3/MF A04 


PAT-APPL-8-073 845/GAR 


Device for Testing Cables. 
PAT-APPL-8-073 845/GAR 413,867 


PC NO3/MF A04 


PAT-APPL-8-073 847/GAR 


Apparatus and Method for Producing an Artificial Gravita- 

tional Field. 

PAT-APPL-8-073 847/GAR 415,700 
PC NO3/MF A04 


PAT-APPL-8-077 470/GAR 
Superconductive Material and Magnetic Field for Damping 
and Levitation Support and Damping of Cryogenic Instru- 


413,912 
PC NO3/MF A04 


ments. 
PAT-APPL-8-077 470/GAR 


PAT-APPL-8-089 064/GAR 


Carbon-Carbon Grid for lon Engines. 


PAT-APPL-8-089 064/GAR 413,525 


PC NO3/MF A04 
PAT-APPL-8-090 230/GAR 


Capaciflector Camera. 
PAT-APPL-8-090 230/GAR 


PAT-APPL-8-094 332/GAR 
with Optically Driven Q-Switch. 


Laser 
PAT-APPL-8-094 332/GAR 415,279 


PC NO3/MF A04 
PAT-APPL-8-095 563/GAR 
| ne iy Supersonic Elliptic Nozzles and Method of 


Same 
PAT-APPL-8-095 563/GAR 413,552 
PC NO3/MF A04 





NTIS ORDER/REPORT NUMBER INDEX 


PAT-APPL-8-096 498/GAR 


Nonaqueous Slip Casting of High Temperature Ceramic Su- 

perconductors Using an Investment Casting eeeay 

PAT-APPL-8-096 498/GAR 414,446 
PC NO3/MF A04 

PAT-APPL-8-097 186/GAR 

Quantitative Method of Measuring Cancer Cell Urokinase 

and Metastatic Potential. 

PAT-APPL-8-097 186/GAR 414,645 
PC NO3/MF A04 


PAT-APPL-8-098 911/GAR 


Mechanical Energy Absorber. 
PAT-APPL-8-098 911/GAR 414,430 
PC NO3/MF A04 

PAT-APPL-8-098 918/GAR 

Plasma Arc Welding Weid imaging. 

PAT-APPL-8-098 918/GAR 414,390 
PC NO3/MF A04 
PAT-APPL-8-105 161/GAR 


improvements to Pulsed Phase Locked Loop Strain Moni- 


414,351 
PC NO3/MF A04 


tor. 
PAT-APPL-8-105 161/GAR 


PAT-APPL-8-105 528/GAR 


Reduction of Parasitic Lasing 
PAT-APPL-8-105 528/GAR 415,280 
PC NO3/MF A04 
PAT-APPL-8-110 255/GAR 
Synchronous Sampling Phase and Amplitude Detection 
Method and Apparatus 
PAT-APPL-8-110 255/GAR 413,913 
PC NO3/MF A04 


PAT-APPL-8-110 278/GAR 
Method and Apparatus for Non-Destructive Evaluation of 
Composite Materials with Cloth Surface impressions. 
PAT-APPL-8-110 278/GAR 414,500 
PC NO3/MF A04 
PAT-APPL-8-111 321/GAR 


Remote Tire Pressure Sensing Technique. 


PAT-APPL-8-111 321/GAR 415,848 


PC NO3/MF A04 
PAT-APPL-8-114 043/GAR 
Welding Nozzie Position Manipulator. 


PAT-APPL-8-114 043/GAR 414,391 


PC NO3/MF A04 
PAT-APPL-8-115 832/GAR 
peer mey coe Blocker for Parallel Condensation Tubes 


Par AT APPL OTe 115 832/GAR 415,701 


PC NO3/MF A04 
PAT-APPL-8-128 007/GAR 
Method of Producing a Silicon Carbide Fiber Reinforced 
Strontium Aluminosilicate Glass-Ceramic Matrix Composite. 
PAT-APPL-8-128 007/GAR 414,501 
PC NO3/MF A04 
PATENT-5 235 931 
Inflatable Undersea Vehicle System of Special Utility as a 
Daughter Vessel to a Mother Vessel. 
PATENT-5 235 931 415,051 Not available NTIS 


PATENT-5 237 129 


Shield Ground Adapter for Kickpipes and Stuffing Tubes. 
PATENT-5 237 129 415,052 Not available NTIS 


PATENT-5 240 351 


ment S 


Hydrodynamic Cable stem. 
PATENT-5 240 351 415,053 Not available NTIS 
PATENT-5 241 519 

Hydrophone Assembly with Vibrations Isolated Transducer 


Elements. 

PATENT-5 241 519 413,797 Not available NTIS 
PATENT-5 244 323 

Self Locking Set Screw. 

PATENT-5 244 323 
PATENT-5 247 684 

Light Update Notification Mechanism for Shared Data 


Structures. 
PATENT-5 247 684 413,725 Not available NTIS 
PATENT-5 249 085 


ery ee, System Using Multiplexed Inputs to a Multichan- 


nel Recorder. 
PATENT-5 249 085 415,108 Not available NTIS 


PATENT-5 250 753 


414,392 Not available NTIS 


Wire Assembly for Electrically Conductive Circuits. 
PATENT-5 250 753 413,868 Not available NTIS 
PATENT-5 251 002 

Mode Transition Matrix Measuring System. 

PATENT-5 251 002 415,281 Not available NTIS 
PATENT-5 253 473 


Heat Regenerative External 
PATENT-5 253 473 


PB93-128403/GAR 


Annual E: ind Sources of Payment for Health Care 
— esearch Findings 14. National Medical Expendi- 


ture Survey. 
PB93-128403/GAR 414,332 PC A03/MF A01 
PB93-910406/GAR 
National Trai 
Report: Midair 


Combustion Engine. 
413,540 Not available NTIS 


tation Safety Board Aircraft Accident 
, Mitsubishi MU-2B-60, N74FB, and 


Se. Greenwood Municipal Airport, 
ina, September 11, 1992. 
415,866 PC A05/MF A01 


> saod PA-32-301, 
| 


Greenwood, 
PB93-910406/GAR 
PB93-910407/GAR 
National Transportation Safety Board Aircraft Accident 
Report: in-Flight Engine Separation, Japan Airlines, inc., 
Flight 46E, Boeing 747-121, N473EV, Anchorage, Alaska, 


March 31, 1993. 
PB93-910407/GAR 415,867 PC A06/MF A02 
PB93-923547/GAR 


Dispatch Volume 4, Number 47, November 22, 1993. 
PB93-923547/GAR 413,350 PC A03/MF A01 


PB93-928018/GAR 


Coping with the Rising Tide of European =e, 
PB93-928018/GAR 413,354 PC A02 


PB93-928112/GAR 


Selected Estimates on the Soviet Union, 1950-1959. 
PB93-928112/GAR 413,371 


PB93-960111/GAR 


Environmental and Energy Study Conference ial 
Report: Environment, Energy and Natural Resources Status 
Report for the 103rd Congress, First Session. 

PB93-960111/GAR 414,243 PC$20.00 


PB93-963301/GAR 


und Technical Assistance Grants (Fact Sheet). 
PB93-963301/GAR 414,244 PC A02/MF A01 


PB93-963302/GAR 


Superfund Technical Assistance Grants (TAGs) (Pamphlet). 
PB93-963302/GAR 414,245 PC A02/MF A01 


PB94-100252/GAR 


RCRA Permit Policy Compendium Update Package. Revi- 


sion 2, September 1993. 
PB94-100252/GAR 414,246 PC E19 


PB94-100450/GAR 


Solid Waste Disposal Facility Criteria. Technical Manual. 
PB94-100450/GAR 414,247 PC A16/MF A03 


PB94-100906/GAR 


PR Notices, 1967-1969. 
PB94-100906/GAR 


PB94-100914/GAR 


PR Notices, 1970-1974. 
PB94-100914/GAR 


PB94-100922/GAR 


PR Notices, 1975-1979. 
PB94-100922/GAR 


PB94-100930/GAR 


PR Notices, 1980-1984. 
PB94-100930/GAR 


PB94-101573/GAR 


Comparative In vitro Percutaneous Absorption of p-Substi- 
tuted Phenols through Rat Skin Using Static and Flow- 


Through Diffusion Systems. 
PB94-101573/GAR 414,722 PC A02/MF A01 


PB94-104734/GAR 


AIDS Cost and Services Utilization Survey: Public Use Tape 
2 (Time 1 and Time 2 Adult Patient Survey Questionnaires). 


Data Tape Documentation. 
PB94-104734/GAR 414,333 PC A07/MF A02 


PB94-104742/GAR 


AIDS Cost and Services Utilization Survey: Public Use Tape 
3 (Time 3 and Time 4 Adult Patient Survey Questionnaires). 
Data Tape Documentation. 

PB94-104742/GAR 414,334 PC A0B 


PB94-104759/GAR 


National Study of Resource-Based Relative Value Scales 
for Physician Services. Phase 4: MFS Refinement. Appen- 


dix G. Documentation. 
Piped. 104759/GAR 414,335 PC A08/MF A02 
PB94-107018/GAR 


Regulatory Impact Assessment of Proposed Effluent Guide- 
lines and NESHAP for the Pulp, Paper, and Paperboard In- 


dustry. 
PB94-107018/GAR 414,196 PC A11/MF A03 
PB94-107059/GAR 


Analytical Methods for the Determination of Pollutants in 
Pulp and Paper Industry Wastewater. 
PB94-107059/GAR 414,137 PC A07/MF A02 


PB94-107745/GAR 
Water Quality it of ee ye Effluent Guidelines 


for the Pulp, Pi ind Paperboard Indus’ 
PB94-107745/ AR 414,283 PC AO7/MF A02 


PB94-107893/GAR 
Subsurface Flow Constructed Wetlands for Wastewater 
Assessment. 


Treatment. A T: , 
PB94-107893/GAR 414,284 PC A05S/MF A01 
PB94-108461/GAR 
Journal of Research of the National Institute of Standards 
and ae 1993. Volume 98, Number 3. 
PB94-108461 R 415,360 PC A09/MF A02 
PB94-108479/GAR 
Coil Probe Dimension and Uncertainties during Measure- 
ments of Nonuniform ELF Magnetic Fields. 
PB94-108479/GAR 415,523 
(Order as PB94-108461/GAR, PC A09/MF A02) 
PB94-108487/GAR 


Characteristics of Unkown Linear Systems Deduced from 
Measured CW Magnitude. 


PC A14 


414,658 PC A08/MF A02 


414,659 PC A08/MF A02 
414,660 PC A0S/MF A02 


414,661 PC A09/MF A02 


PB94-114691/GAR 


PB94-108487/GAR 3,823 
(Order as PB94-108461/GAR, PC A09/Me A02) 


PB94-108495/GAR 
X-ray Diffraction Line Br : Modeling and Applica- 
tions to High-(T sub c) Superconductors. 
PB94-108495/GAR 415,361 
(Order as PB94-108461/GAR, PC A09/MF A02) 
PB94-108503/GAR 


Evaluation of Serum Volume Losses during Long-Term 

Storage. 

PB94-108503/GAR 414,627 
(Order as PB94-108461/GAR, PC A09/MF A02) 


PB94-108511/GAR 


ee of Quantized Hall Effect Breakdown Voltage 
on Magnetic Field and Current. 
PB94-108511/GAR 415,962 
(Order as PB94-108461/GAR, PC A09/MF A02) 
PB94-108529/GAR 


—_ of Research of the National Institute of Standards 


oe eee a , July-August 1993. Volume 98, Number 4. 
194- 108529. 413,897 PC A08/MF A02 
Ppt toe 


onan | Lithography Mask ny Use of Transmitted 
Electrons in an SEM for Linewidth Measurement. 
PB94-108537/GAR 413,898 
(Order as PB94-108529/GAR, PC A08/MF A02) 
PB94-108545/GAR 


interlaboratory Study on the Li 
—~ Electron Microscope Magnification Sanded Pro- 


totype. 
PB94-108545/GAR 413,899 
(Order as PB94-108529/GAR, PB A08/MF A02) 
PB94-108552/GAR 
Phase Equilibria and Crystal Chemistry in Portions of the 
System SrO-CaO-Bi203-CuO. Part 4. The System CaO- 
Bi203-Cu0. 
PB94-108552/GAR 414,447 
(Order as PB94-108529/GAR, PC A08/MF A02) 
PB94-109436/GAR 


Conference on Nondestructive Evaluation of Bridges. Held 
in Arlington, Virginia on August 25-27, 1992. Proceedings 


(Documentation). 
PB94-109436/GAR 413,497 PC A12/MF A03 
PB94-112208/GAR 


Field Test of the York Gas Heat Pump. Final Report, July 


1989-December 1992 
PB94-112208/GAR 413,390 PC A04/MF A01 
PB94-113388/GAR 


Summary of Data Presented in the Background Document 
for Effluent Limitations Guidelines and Standards. Ore 
Mining and Dressing Point Source Category. 
PB94-113388/GAR 414,285 PC A04/MF A01 
PB94-113396/GAR 
Summary of Data Presented in the Background Document 
for Effluent Limitations Guidelines and Standards, Mineral 
Mining and Processing Point Source Cat ’ 
PB94-113396/GAR 414,286 A04/MF A01 
PB94-113404/GAR 
Summary and Technical Review of Supporting Literature for 
the 1985 Report to ess on Wastes from the Extrac- 
tion and Beneficiation of Metallic Ores, Phosphate Rock, 
Asbestos, Overburden from Uranium Mining, and Oi! Shale. 
PB94-113404/GAR 414,248 A06/MF A02 
PB94-113669/GAR 


Hydraulic Mode! Study for Boston Outfall. 2. Environmental 


Performance. 
PB94-113669/GAR 413,484 PC A02/MF A01 
PB94-113925/GAR 


Feasibility S bd Private VSAT me in Hungary. 
PB94-113925/ 413,605 PC A09 


acm 


Development Document for Effluent Limitations Guidelines 
and Standards for the Electrical and — ee Compo- 
nents: Point Source Category. Draft Documen' 

PB94-113982/GAR 414,287 PC ‘A99/MF E08 


PB94-114014/GAR 


Medicare Current Beneficiary Survey (MCBS) Calendar 
Year 1992 Access to Care. Public Use Documentation. 
PB94-114014/GAR 414,340 PC A24/MF A04 


PB94-114394/GAR 


Critical Review of Mercury Contamination Issues Relevant 
to Manometers at Natural Gas Industry Sites. Topical 
Report, F 1992-August 1993. 

PB94-114394/GAR 414,025 PC A06/MF A02 


PB94-114402/GAR 


User's Manual for the BLIS BBS. 
PB94-114402/GAR 


PB94-114428/GAR 


Regional Variation in the impact of Medicare Physician Pay- 
ment Reform. (Revised January 1993). 
PB94-114428/GAR 414,336 PC A0B/MF A02 


PB94-114600/GAR 


Development of Gold Electrocatalysts for Alkaline Media. 
PB94-114600/GAR 413,471 PC A04/MF A01 


PB94-114691/GAR 


Report of Workshop on as Clay 
PB94-114691/GAR 414,249 PC AO A06/MF A02 


March 1,1994 OR-71 


aphically Produced 


414,138 PC A07/MF A02 





NTIS ORDER/REPORT NUMBER INDEX 


—~ 14709/GAR 


Bioremediation in the Field. 
Peet 14709/GAR 414,288 PC A03/MF A01 


PB94-114717/GAR 


Forest Health Monitoring 1992 
PB94-114717/GAR 


PB94-114725/GAR 
Selection Criteria by + Mathematical Models Used in Expo- 


sure Assessments Dispersion 
PBos- T1a7SS/GAR 414,139 PC A06/MF A02 
PB94-114733/GAR 
Methods for 
iving Waters to 
Fourth Edition. 
PB94-114733/GAR 


PB94-114741/GAR 


Evaluation of Simultaneous SO2/NOx Control bay 
PB94-114741/GAR 414,140 PC A09/MF 


PB94-114758/GAR 


Follow-Up Radon Measurements in 14 
PB94-114758/GAR 414,211 


PB94-114766/GAR 


Activities Plan. 
414,800 PC A13/MF A03 


the Acute Toxi 
reshwater and 


414,289 PC A14/MF A03 


of Effiuents and 
Organisms. 


led Schools. 
A04/MF A01 


Biomass Gasification Pilot Plant Study. 
PB94-114766/GAR 414,250 PC A06/MF A02 
PB94-114774/GAR 
Heterogeneity of Geochemical and eae Pa- 
meters A\ Metal Transport in Ground Water. 
PBO4-1 3094-114774/GA 414,290 PC A03/MF AO1 
PB94-114782/GAR 


Heamer ve EPA/AEERL's Indoor Air Quality/Pollution 
Prevention Workshop. Held in Raleigh, North Carolina on 


March 9-10, 1993. 
PB94-114782/GAR 413,396 PC A04/MF A01 
PB94-114907/GAR 
Methods for Aquatic Toxicity identification Evaluations: 
Phase 2 bow nae J identification Procedures for Samples Ex- 
hibiting Acute and Chronic T . 
PB94-114907/GAR 414,291 PC AQ4/MF A01 
PB94-114931/GAR 


Evaluation of indoxyl-Beta- as a Chromogen 
in Media for ‘Escherichia coli’. 
Pg94-114931/GAR 414,654 PC A01/MF A01 


PB94-115037/GAR 
and Sey of the 200 hPa Circulation in 


Community 
PB94-115037/GAR 413,295 PC A0S/MF A01 

PB94-115045/GAR 
OCEESA Journal, Volume 9, No. 2, October 1992. 1992 


OCEESA Directory. 
PB94-115045/GAR 414,318 PC A04/MF A01 
PB94-115052/GAR 


OCEESA Journal, Volume 10, No. 1, March 1993. 
PB94-115052/GAR 414,319 PC A03/MF A01 


PB94-115060/GAR 
OCEESA Journal, Volume 10, No. 2, July 1993. Newsletter 


issue. 1993 OCESSA Directory. 
PB94-115060/GAR 414,320 PC A03/MF A01 


PB94-115078/GAR 


OCEESA Journal, Volume 8, No. 3, October 1991. 
PB94-115078/GAR 414,251 PC A03/MF A01 


PB94-115086/GAR 


OCEESA Journal, Volume 9, No. 1, January 1992. 
PB94-115086/GAR 414,321 PC A0B8/MF A02 


PB94-115144/GAR 
Child Sexual Abuse: Intervention and Treatment issues. 


The User Manual Series. 
PB94-115144/GAR 413,355 PC A06/MF A02 
PB94-115177/GAR 


Child Neglect: A Guide for intervention. The User Manual 


Series. 

PB94-115177/GAR 413,356 PC A05/MF A02 
PB94-115235/GAR 

Southwest Fisheries Science Center Report of Activities, 


May-June 1993. 
P894-115235/GAR 413,166 PC A03/MF A01 
PB94-115359/GAR 


eet Reape Oe Aan The States Face Europe 


P804-115959/GAR 413,415 PC AQ3/MF A01 
PB94-115425/GAR 


Liquefaction Evidence for One or More Holocene 
ee ee ee ee and 


with a Preliminary E: of Magnitude. 
PBOs 115425/GAR mee 177 PC A03/MF A01 


PB94-115623/GAR 
of September 26-October 4, 1986, and August 14- 


Floods 
17, 1987, in illinois. 

PB94-115623/GAR 413,323 PC A06/MF A02 
PB94-115631/GAR 


From Marsh to Farm: The Landscape Transformation of 


Coastal New 

PB94-115631/ 415,072 PC A0S/MF A02 
PB94-115771/GAR 

Woody Biomass Resource of Tennessee, 1989. 

PB94-115771/GAR 414,801 PC A07/MF A02 
PB94-115789/GAR 

U.S. Forests in a Global Context. 


OR-72 VOL. 94, No. 5 


PB94-115789/GAR 414,802 PC A03/MF A01 

PB94-115847/GAR 
Public and Private E 
Statistics: School Year 1 
PB94-115847/GAR 

PB94-115862/GAR 


ont Semntey Education 
. Early Estima’ 
413,328 PC A A03/MF A01 


Bey nr ae, in the Feich 
pene 7 an Be ag mg the Penokean Oregon, North- 
erm ey = (Chapter b. Contribution to Precambrian Ge- 

—~ ’ 
115862/ 414,842 PC A03/MF A01 
PB94-115912/GAR 


Historical Trends: State Education Facts, 1969 to 1989. 
PB94-115912/GAR 413,329 PC A10/MF A03 


PB94-115920/GAR 

Continuing Child Protection Emergency: A Challenge to the 
Nation. Third 
PB94-115920/GAR ~ 413,357 PC A11/MF A03 


PB94-115979/GAR 
Juniata and Western Divisions, Pennsylvania Main Line 
PB94-115979/GAR 413,330 PC A08/MF A02 

PB94-116019/GAR 
Revisions of ae 
Keweenawan Supergroup of 


Nomenciature within the 
—- Michigan by ad 

A). Geochemistry, Petrography, and nS 

lites of the eo | Lake Voicanics, Keweenaw 

Michigan (Chapter B). 

PB94-116019/GAR 414,843 PC A05S/MF A01 
PB94-116027/GAR 


in, Northeast 
(Chapter, Evolution of Sedimentary Basins, 


Poot. 116027/GAR 414,844 PC A03/MF A01 
PB94-116035/GAR 
Structural Model for Gold Mineralization in the 
Southern Part of the Archean Superior Province, United 
—' (Chapter M). Contributions to Precambrian Geology 
PB94-116035/GAR 414,866 PC A03/MF A01 
PB94-116092/GAR 
eee Hydri and Simulation of Saltwater En- 
gutee one Sete of Southern Cape 


May Coun, New Josey 


PB94-116159/GAR 


414,855 PC A05/MF A02 


Basins, Appachian 
PB94-116159/GAR 
PB94-116167/GAR 


Comparison of the Cretaceous-Tertiary Boundary impact 
Events and te O.77-Ata Auualesion Tekite Event Ret 


evance to Mass Extinction. 
PB94-116167/GAR 414,846 PC A03/MF A01 


 Seaeeeacin 
Glacogenc Konnarock 
in Southwestern Vir: 
PBoe. 116209/GAR 
PB94-116241/GAR 


414,845 PC A04/MF A01 


Formation and the Overlying 
‘ormation. Two Late Proterozoic 


414,847 PC A03/MF A01 


ae Characteristics, Nutrient Loading and Limita- 
tion, Potential Sources of Taste and Odor Problems in 
Standley Lake, Colorado. 
PB94-116241/GAR 414,292 PC A04/MF A01 
PB94-116282/GAR 
Selected Characteristics of 
vised Dictionary of 
PB94-116282/GAR 
PB94-116324/GAR 
Polimerizacao Catalitica de Olefinas com Sistemas do Tipo 
honey Polymerization of Olefins with Ka- 
minsky 
PBO411 


(Catalytic 

7 oe 

4/ 413,478 PC A08/MF AO02 
PB94-116332/GAR 


pone y de Construcao de Aplicacoes e Sistemas Inter- 
rym g and Construction of interactive Applications 

ppos 1 16332/GAR 413,726 PC A10/MF A03 
PB94-116340/GAR 


Defined in the Re- 
itles. 
413,047 PC A99/MF A06 


415,868 PC A04/MF A01 


Logica LORE e O Raciocinio Abdutivo Nao Omnisciente 
ap SS Gee Ge Ry sees Cae 


116399/GAR 413,782 PC A14/MF AO3 
PB94-116407/GAR 
Theory of Approximation and Disturbance Attentuation for 
Linear Systems. 


PB94-116407/GAR 413,751 PC A08/MF A02 
PB94-116431/GAR 


Evaluation of Policy Tools to Establish Forests and Protect 
Cornbelt Watersheds. 


Water Quality in 
PB94-116431/GAR 414,293 PC A03/MF AO1 
PB94-116555/GAR 
Gulf of Mexico Sales 147 and 150: Central and Western 
Planning Areas, Final Environmental impact Statement. 
Volume 1. Sections | through IV.C. 
PB94-116555/GAR 414,165 PC A14/MF A03 


PB94-116563/GAR 
Gulf of Mexico Sales 147 and 150: Central and Western 


Volume 2. i 
PB94-116563/GAR 414, 166 PC A99/MF A06 
PB94-116613/GAR 

Process Control! Study for Tata Iron and Steel Company, 


Ltd. 

PB94-116613/GAR 414,526 PC AI6 
PB94-116621/GAR 

Management Information Systems Requirements Study for 

we ¢ ee Nigam Ltd. Visakhapatnam Steel Plant. 

Volume 1 

PB94-116621/GAR 414,527 PC A23 
PB94-116639/GAR 
Information Systems Requirements Study for 

Nigam Ltd., Visakhapatnamstee! Plant. 


414,528 PC AG 


Management 
oe 
peony 16639/ GAR 


PB94-116647/GAR 


Production Planning a System for Stee! Author- 
ity of India Rourkela St int. Volume 1. 
PB94-116647/GAR 414,529 PC A12 


PB94-116654/GAR 
Production Planning and M. it System for Stee! Au- 
thority of india Rourkela Steel Plant. Volume 2. 
PB94-116654/GAR 414,530 PC A99 
PB94-116670/GAR 


Feasibility Study/Conceptual Design for Water Supply, 
Wastewater and Drainage. The Occidental Coastal Region, 


Venezuela. Final Report. 
PB94-116670/GAR 414,294 PCAN 


PB94-116688/GAR 


Turkish National ¢~—~=4 Monitoring System Feasibility 
Studies. Executive 
PB94-116688/GAR 413,629 PC A03 


PB94-116696/GAR 


Foreign Economic Trends and Their implications for the 


United States: People’s Republic of China. 
PB94-116696/GAR 413,408 PC A03 


PB94-116746/GAR 
aay Subsector Analysis, Colombia: Locomotives and 


ail Cars. 
pees’ 16746/GAR 415,842 PC A03 
PB94-116753/GAR 
Industry ed Analysis, Argentina: Country Fact Sheet, 


February 1993 

PB94-116753/GAR 413,409 PC A01 
PB94-116761/GAR 

pep Subsector Analysis, Brazil: information Checklist 


pode op March 1993. 
PB94-116761/GAR 413,416 PC A01 


PB94-116779/GAR 
Industry Subsector a. Trinidad and Tobago: Key 


Contact List, F 

PB94-116779/GAR 413,417 PC A01 
PB94-116787/GAR 

Industry Subsector Analysis, Barbados: Key Contact List, 


February 1993. 
PB94-116787/GAR 413,418 PC A01 
PB94-116795/GAR 


yao A Subsector Analysis, Netherlands Antilles and 
Aruba: Key Contact List, February 1983 
PB94-116795/GAR 


PB94-116803/GAR 
Industry pred Analysis, Dominica: Key Contact List, 


March 199: 
PB94-1 16803/GAR 413,420 PC A01 
PB94-116845/GAR 


Decoding Satellite Cloud Products. 
PB94-116845/GAR 413,296 PC A03/MF A01 


PB94-116878/GAR 


Report of the National Technical Forum = Suse Reduc- 
tion of Heavy Metals in Municipal Solid W: 
PB94-116878/GAR 414,252 “PC A07/MF A02 


PB94-116902/GAR 
Review of the Air Quality Biological Effects Research Pro- 
Arizona. 


| rd National Monument, 
94-116902/GAR 


414,903 PC A03/MF A01 
PB94-116951/GAR 


Modified Mixed Oxide Cai 
= Final Report, 


PBod- 116951/GAR 
PB94-116977/GAR 


” 413,419 PC A01 


the Selective Oxidation 
1, 1990-August 31, 


413,449 PC A03/MF A01 


PB94-116977/GAR 413,048 PC A05/MF A01 





NTIS ORDER/REPORT NUMBER INDEX 


PB94-117025/GAR 


Assessment of the U.S.Japan Industry and Technology 
Management Training Program. — Report. 
PB94-117025/GAR 413,062 PC A04/MF A01 


PB94-117041/GAR 
RF Current Reduction Provided by Work Gloves at AM 


Radio Broadcast Frequencies. 
PB94-117041/GAR 413,382 PC A03/MF A01 


PB94-117108/GAR 
Natural Gas Applications for Hybrid Vehicles. Final Report, 


October 1992-July 1993. 
PB94-117108/GAR 415,849 PC A04/MF A01 
PB94-117116/GAR 
Direct Gas Injection with Glow Plug Ignition. Interim Report 
(Phases 2 and 3), February 1988-October 1992. 
PB94-117116/GAR 413,541 PC AOS/MF A01 


PB94-117249/GAR 


Cost Effective Investment Strategies for Incident Manage- 
ment on a Section of the Massachusetts Turnpike. 
PB94-117249/GAR 415,873 PC A08/MF A02 


PB94-117264/GAR 


Public Health Assessment for Sturgis Municipal Wells, Stur- 
St. Joseph pany — Region 5. CERCLIS No. 


10980703011. Fi 
PB94-117264/GAR 414,156 PC A03/MF A01 
PB94-117280/GAR 


Tax Policy, heme E and Pension Fundi 

PB94-117280/GAR 
PB94-117306/GAR 

Public Health Assessment for Mannheim Avenue Dump, 

Galloway Township, Atlantic County, New Jersey, Region 2. 

CERCLIS No. NJD980654180. 

PB94-117306/GAR 414,157 PC A03/MF AO1 


PB94-117355/GAR 
Case Study of Research, Monitoring, and Ferny nome Pro- 


grams Associated with the Saguaro Cactus (’Carnegiea gi- 
antea’) at Saguaro National Monument, Arizona. 
B94-117355/GAR 414,904 PC AQ4/MF AO1 


PB94-117371/GAR 
—— Markets for U.S. Grain and Products, September 
993. 


PBO4- 117371/GAR PC A03/MF A01 
PB94-117397/GAR 
Metalloradical and Electrophilic Activation of Methane. 


Annual Report, August 1992-July 1993. 
PB94-117397/GA An 413,472 PC A03/MF A01 


PB94-117637/GAR 


Intercha Planning and Management Handbook. 
PB94-117637/GAR 415,535 PC A10/MF A03 


PB94-117652/GAR 


Overseas Chinese Environmental Engineers and Scientists 
Association (OCEESA Journal) Volume 10, Number 3, Oc- 


tober 1993. 
PB94-117652/GAR PC A03/MF A01 
PB94-117660/GAR 


— River Trade Corridor Project, February 1991 to January 
992. 


ppod- 117660/GAR 413,422 PC A03/MF A01 
PB94-117678/GAR 


Exchanging Ideas Across the Globe: Successful Economic 
Devel it in the U.S. and Abroad. 
PB94-117678/GAR 415,870 PC A05/MF A01 


PB94-117728/GAR 


Shiitake Mushrooms. Volume 1. Growing a Grassroots In- 
dustry. Volume 2. Market Overview of an Emerging Agricul- 


tural Industry. 
413,150 PC AOS/MF A01 


713,086 PC A03/MF A01 


413,421 


414,141 


ry. 
PB94-117728/GAR 
PB94-117736/GAR 
Center for International Standards and Quality: A Market 


Assessment and Business Plan. 
PB94-117736/GAR 413,423 PC A04/MF A01 


PB94-117744/GAR 


Turning Disadvantaged Youth into an Economic 
ment Resource: Education and Training Linkages. 
PB94-117744/GAR 413,3. PC A04/MF A01 


yg Oe ee 


Phos. 11 LETIGAR 


PB94-117769/GAR 


ehensive Development Plan: Research Center and 
Museum for Institute for the Study of American Cultures 


(ISAC), Columbus, Georgia. 
PB94-117769/GAR 413,331 PC A03/MF A01 


PB94-117785/GAR 


Distiller’s Dried Grains with Solubles as a Food Ingredient: 
| sacar of Nutritional, Functional and Storage Stability 


Properties. 
PB94-117785/GAR 413,168 PC A03/MF A01 
PB94-117793/GAR 
Measuring Distress: Economic Indicators and the Great 


Plains. 

PB94-117793/GAR 413,406 PC A08/MF A02 
PB94-117884/GAR 

Fatal Accident Circumstances and Epidemiology (FACE) 

Hey Electrician Apprentice Electrocuted After Contact- 

a 480-Volt Conductor in South Carolina, June 21, 1993. 

P 94-117884/GAR 414,684 PC A02/MF A01 
PB94-117892/GAR 

Fatal Accident Circumstances and Epidemiology (FACE) 

Report: Equipment Operator Struck and Killed by Skidder, 

South Carolina, April 8, 1993. 


mic Development Strat 
415, B72 he A03/MF A01 


PB94-117892/GAR 
PB94-117900/GAR 


Fatal Accident Circumstances and Epidemiology (FACE) 
Report: Truck Driver and Company President Electrocuted 
After Crane Boom Contacts Powerline, West Virginia, 


March 31, 1993. 
414,686 PC A02/MF A01 


414,685 PC A0Q2/MF A01 


PB94-117900/GAR 
PB94-117926/GAR 


Health Hazard Evaluation Report HETA 93-0367-2321, Fair- 
child Fashion and Merchandising Group, New York, New 


York. 
PB94-117926/GAR 414,687 PC A03/MF A01 
PB94-117959/GAR 


Rural Health Networks Under the EACH/RPCH 
Program: Interim Report of the Evaluation of the Essential 
Access Community Hospital/Rural Primary Care Hospital 


Program. 
PB94-117959/GAR 414,331 PC A08/MF A02 


PB94-118056/GAR 
Proceedings: Pee Forum on Surge Protection Application. 
PB94-1 18056/ AR 413,869 PC A0S/MF A02 
PB94-118064/GAR 
NIOSH Research and Demonstration Grants. Annual 


Report, Fiscal Year 1992. 
PB94-118064/GAR 414,688 PC A09/MF A02 
PB94-118072/GAR 


Forest Ecosystem Management: An Ecological, Economic, 
and Social Assessment. Report of the Forest p vee oe 


Management Assessment Team. 
PB94-118072/GAR PC A99/MF E11 


PB94-118098/GAR 
Study of a Denial Disputes between Medicare 


Beneficiaries and HMOs. 
PB94-118098/GAR 414,326 PC A11/MF A03 
PB94-118106/GAR 


NTP Technical Report on Toxicity Studies of Ethylene 
Glycol Ethers 2-Methoxyethanol, 2-Ethoxyethanol, 2-Butox- 
yethanol (CAS Nos. 109-86-4, 110-80-5, 111-76-2) Adminis- 
tered by Drinking Water to F344/N Rats and B6C3F1 Mice. 
PB94-118106/GAR 414,723 PC A10/MF A03 


PB94-118155/GAR 
Strengthening Research in Academic OB/GYN Depart- 


ments. 
PB94-118155/GAR 414,629 PC A14/MF A03 
PB94-118163/GAR 


Results of a 1988 Trawl Survey of Groundfish Resources of 
the Upper Continental! Slope off Oregon. 
PB94-118163/GAR 414,905 PC A09/MF A02 


PB94-118171/GAR 


Fur Seal investigations, 1991. 
PB94-118171/GAR 


PB94-118205/GAR 
Demographic one in Sub-Saharan Africa. Population 
mics of Sub-Saharan Africa. 
94-118205/GAR 413,359 PC A17/MF A04 
PB94-118213/GAR 


rison of Handprinted Digit Classifiers 
PB94-118213/GAR 413,766 PC A03/MF A01 


PB94-118247/GAR 


Proceedings, Western Forest Nursery Association. Held in 
Fallen Leaf Lake, California on September 14-18, 1992. 
PB94-118247/GAR 414,804 PC A08/MF A02 


PB94-118262/GAR 


NTP Technical Report on Toxicity Studies of 2-Chioronitro- 
benzene and 4-Chioronitrobenzene (CAS Nos. 88-73-3 and 
100-00-5) Administered by Inhalation to F344/N Rats and 


B6C3F1 Mice 
PB94-118262/GAR PC A09/MF A03 


PB94-118288/GAR 
NIST Building and Fire Research Laborat — 1993. 
PB94-118288/GAR 414,952 PC /MF AO2 

PB94-118296/GAR 
STAR 21: yon Technologies for the Army of the 


Twenty-First 
PB94-118296/GAR 414,757 PC A15/MF A03 
PB94-118320/GAR 
Fatal Accident Circumstances and Epidemiology (FACE) 
Report: Two Men Die in Well Cleaning Operation, Maryland, 


May 1, 1993. 
PB94-118320/GAR 414,689 PC A03/MF A01 
PB94-118338/GAR 


Health Hazard Evaluation Report HETA 92-273-2312, St. 
Vincent Hospital, Indianapolis, Indiana. 
PB94-118338/GAR 414,690 PC A03/MF A01 


PB94-118346/GAR 


Fatal Accident Circumstances and Epi 
a Technical Engineer Dies After Bei 
ccm hy A a Bulidozer/Earth Compactor, 


November 18, 1992. 
PB94-118346/GAR 414,691 PC A01/MF A01 
PB94-118403/GAR 


Electronics and Electrical ts Coven Laboratory Technical 


415,029 PC A08/MF A02 


414,724 


(FACE) 
truck and 


Publication Announcements Laboratory Programs, 
to June 1993 with 1993/1994 EEEL Events 


Calendar. 
413,862 PC A03/MF A01 


'94-118403/GAR 
PB94-118437/GAR 
Construction Report for Crash Cushion Attenuating Termi- 
nal. 


PB94-119393/GAR 


PB94-118437/GAR 
PB94-118452/GAR 


Armor Rock Habitat Survey of Hampton Roads Tunnel. 
PB94-118452/GAR 413,485 PC A03/MF A01 


PB94-118460/GAR 
owe 1 Compiler Validation System 1978. User's Guide, 


Version 2. 
PB94-118460/GAR 413,727 PC A08/MF A02 
PB94-118478/GAR 


DNA ben in Forensic Science. 
PB94-118478/GAR 


414,646 PC A09/MF A03 
PB94-118486/GAR 


Factors Affecting Contr: 

Population Dynamics of 

PB94-118486/GAR 
PB94-118494/GAR 


namic Properties of Homogeneous Mixtures of Ni- 
trogen and Water from 440 to 1000 K, Up to 100 MPa and 


0.8 Mole Fraction N2. 
PB94-118494/GAR 415,524 PC AQS/MF A01 
PB94-118528/GAR 


Combining Information: Statistical Issues and Opportunities 


for Research. 
PB94-118528/GAR 414,619 PC A11/MF A03 
PB94-118544/GAR 


Office of Water Policy and Technical Guidance on Interpre- 

tation and Implementation of Aquatic Life Metals Criteria. 

PB94-118544/GAR 414,295 PC A03/MF A01 
PB94-118551/GAR 


Ambient fosn Life Water Quality Criteria for 2,4-Dimeth- 


feet ony wv Number 105-67-9). 
94-118551/GA 414,725 PC A03/MF A01 


PB94-118585/GAR 
my Automation: A Reality. Topical Report, September 


PBOd- 118585/GAR 413,394 PC A03/MF A01 
PB94-118601/GAR 
oe lh bee oe 


Poon 186 T16804/ GAR 
PB94-119161/GAR 
—— Behaviour of Polyethylene and Poly(P-Xylylene) 


Paoe, 119161/GAR 414,520 PC A07/MF A02 
PB94-119229/GAR 
Guidance Document for Le | and Permitting Sewage 


Sludge Incinerators. Revised Draft Final wor 
PB94-119229/GAR 414,142 A06/MF A02 


PB94-119245/GAR 


NTP Technical Report on Toxicity of Tetrachlorophthalic 
Anhydride (CAS No. 117-08-8) Administered by Gavage to 
F344/N Rats and B6C3F1 Mice. 

PB94-119245/GAR 414,726 PC A05/MF A01 


PB94-119252/GAR 


NTP Technical Report on Toxicity Studies of Glutaralde- 
hyde (CAS No. 111-30-8) Administered by Inhalation to 
F344/N Rats and B6C3F1 Mice. 

PB94-119252/GAR 414,727 PC A06/MF A02 


PB94-119260/GAR 


NTP Technical Report on Toxicity Studies of 1,6-Hexane- 
diamine Dihydrochloride (CAS No. 6055-52-3) Administered 
by yy I Water and Inhalation to F344/N Rats and 


B6C3F1 Mi 
PB94-1 19260/GAR 414,728 PC A06/MF A02 
PB94-119278/GAR 


NTP Technical Report on Toxicity Studies of Methyl Ethyl 
Ketone Peroxide (CAS No. 1338-23-4) in Dimethyl Phthal- 
ate (CAS No. 131-11-3) (45:55) Administered Topically to 
F344/N Rats and B6C3F1 Mice. 

PB94-119278/GAR 414,729 PC A05/MF A01 


PB94-119302/GAR 


— Health Assessment for Revere Textile Prints Cope 
Sterling, Wiridham County, Connecticut, Region 1 

GERCLIS No. CTD004532610. 

PB94-119302/GAR 414,158 PC A03/MF A01 


PB94-119310/GAR 


Automated Data Sources for Ambulatory Care Effective- 
ness Research. A Literature Review. 
PB94-119310/GAR 414,327 PC A0S/MF A01 


PB94-119336/GAR 


Educating Mathematical Scientists: Doctoral Study and the 
Postdoctoral Experience in the United States. 
PB94-119336/GAR 414,624 PC A05/MF A01 


PB94-119377/GAR 
Epidemiological Transition: a and Plan Implications 
for Countries. shop Proceedings . Held in 
Washington, eaenes 20-28 22, 199 
PB94-199377/GAR 414,693 'c A13/MF A03 
PB94-119385/GAR 
Manufacturing Systems: Foundations of World-Class Prac- 
tice. 
PB94-119385/GAR 414,402 PC A13/MF A03 
PB94-119393/GAR 
P. tion Dynamics of Kenya. Population Dynamics of 


Saharan Africa. 
PB94-119393/GAR 413,360 PC A09/MF A03 
OR-73 


415,850 PC A03/MF A01 


ive Use in Sub-Saharan Africa. 
Saharan Africa. 
414,692 PC A12/MF A03 


Cycling in the North Atlantic Ocean's 
of Field and Modeling Results. 
413,263 A05/MF AO1 


March 1, 1994 
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PB94-119401/GAR 
Countries. Part 1: Diarrheal 
1 during Pregnancy and 


414,657 PC A10/MF A03 


Nutrition Issues in 
Diseases. Part 2: Diet and 


Lactation. 

PB94-119401/GAR 
PB94-119419/GAR 

Radioactive =e Repository Licensing: Synopsis of a 


Ss Held in September 1991. 
Pos 119419/GAR 414,962 PC A06/MF A02 
PB94-119427/GAR 


Setting Priorities for Health Technology Assessment: A 


Mode! Process 

PB94-119427/GAR 414,329 PC A0B/MF A02 
PB94-119435/GAR 

Guide to NIST 

PB94-119435/GAR 
PB94-119443/GAR 

ee Health Assessment for Sayreville Landfill, Sayreville, 

py hg New Jersey, Region 2. CERCLIS No. 


inal Report. 
Pooe Oe DeMa/GAR 414,159 PC A04/MF A01 
PB94-119450/GAR 
Public Health Assessment for M and T Delisa Landfill, 
Ocean Township, Monmouth County, New Jersey, Region 
2. CERCLIS No. NJD085632164. 
414,160 PC A03/MF A01 


413,063 PC A06/MF A02 


PB94-119450/GAR 
PB94-119484/GAR 
Meteor! and Aerosol Distribution during AGASP-ill: The 


‘Haze’ Flights (March 16-30, 1989). 
PB94-119484/GAR 413,324 PC A06/MF A02 


PB94-119492/GAR 


Congestion Management: Travel Behavior and the Use of 
impact Fees. Volume 1. Effects of Household Structure and 
Selected Characteristics on Trip 

PB94-119492/GAR 415,874 PC A03/MF A01 


PB94-119500/GAR 


Congestion : Travel Behavior and the Use of 
impact Fees. Volume 2. Traffic impact Fees. issues Re- 


Calculation and Effi 3 
94-119500/GAR 415,875 PC A04/MF A01 
PB94-119518/GAR 
impact of Second Priority Signal Preemption on Kitsap 
Transit and Bremerton Travelers. 
PB94-119518/GAR 415,876 PC A04/MF A01 


PB94-119534/GAR 


Radiative Transitions in Quarkonium 
PB94-119534/GAR 415,525 PC A07/MF A02 


PB94-119575/GAR 
Study on Environment Monitoring Station for Satellite Net- 


works. Final Ri . Part 1. 
PB94-119575/GAR 414,322 PC E08/MF E08 
PB94-119583/GAR 


Study on Environment Monitoring Station for Satellite Net- 


works. Final R Part 2 
PB94-119583/GAR 414,323 PC E08/MF E08 
PB94-119625/GAR 


Monte Carlo Simulations of Confined Polymer Sys' 
PB94-119625/GAR 413,479 PC Ao? / MF A02 


PB94-119641/GAR 
Epoxidacao e Oxidacao Total do Etileno e Pr: Sobre 
Catalisadores de Prata (Epoxidation and Total Oxidation of 
Ethylene and Pr: Over Silver Catalysts). 
PB94-119641/GA 413,473 PC A12/MF A03 
PB94-119658/GAR 
Marine Biotechnology and Developing Countries. 
PB94-119658/GAR 413,410 MF A02 
PB94-119666/GAR 
Guidelines for Unlubricated Sliding Wear Tests: Part 1. 
roach. 


General Appr 
PB94-119666/GAR 414,426 PC E05/MF E05 
PB94-119674/GAR 


Programmation en Logique par Contraintes (Constraint 


Loge Prog aIGAR 413,728 PC E0S/MF E05 
PB94-119682/GAR 

Adhesion, Friction, Rupture: Approches Recentes a I'E- 

chelle du Nanometre (Adhesion, Friction, and Rupture: 


Recent Nanometric ). 
PB94-119682/GAR 414,427 PC E06/MF E06 
PB94-119690/GAR 
Bon U: de la Cooperation internationale pour les Tra- 
vaux de Recherche; Notamment Evolution de la Coopera- 
tion Europeenne de Recherche (How to Make Good Use of 
international Research Collaboration, with Emphasis on the 


Evolving Situation in Europe). 
PB94-119690/GAR 413,064 PC E05/MF E05 


PB94-119724/GAR 
——- Trade Highlights, September 1993. 
94-119724/GAR 413,424 PC AQ3/MF A01 
PB94-119732/GAR 


Feasibility S of Advanced Technology HOV Systems. 
PB94-119732/GAR 415,851 PC E99/MF E99 


PB94-119740/GAR 
Feasibility oe ¢ of Advanced Technology HOV =. 
Volume 1. Phased implementation of Longitudinal Control 
-119740/GAR 415,852 PC A06/MF A02 
PB94-119757/GAR 


Feasibility Study fee © 
Volume 2A. Feasibility of Implementing 


OR-74 VOL. 94, No. 5 


HOV Systems. 
-Powered 


Electric Vehicle Technology in El-Monte Busway. A Case 


Study. 
PB94-119757/GAR 415,853 PC A08/MF A02 
PB94-119765/GAR 


of Advanced T: HOV Systems. 


Feasibility Stud ‘ 

Volume Ye Emissions Impact of Roadway-Powered Electric 

Buses, Light-Duty Vehicles, and Automobiles. 
PB94-119765/GAR 

PB94-119773/GAR 


eiy See 6 eee Se HOV Systems. 
Volume Benefit Implications of Alternative Policies for In- 


Networks. 
415,855 PC A05/MF A01 


415,854 PC A06/MF A02 


cluding HOV Lanes in Route 
PB94- pees 1 19773/GAR 
PB94-119781/GAR 
te ay Study of Advanced Technology HOV Systems. 
Volume 4. implementation of Lateral Control Systems in 


Transitways. 
PB94-119781/GAR 415,856 PC A05/MF A02 
PB94-119807/GAR 
of the Euroseminar on Microscopy Applied to 


Building Materials (4th). 

PB94-119807/GAR 413,397 PC A10/MF AO3 
PB94-119815/GAR 

GRI Copper-Based Interior Piping: Corrosion Study Results 

and Modified Tubing Seminar. Held in Rosemont, lilinois on 


June 17, 1992. 
414,044 PC A07/MF A02 


Support Interference and Some Related 


Dynamic Test Facility (MDTF). 


PB94-119815/GAR 
PB94-119823/GAR 
Near-Critical and Retrograde Phase Behavior of Gas Con- 
densate a Using Equations of State. Final Report, 
July 1991- a 
PB94-119823/GA\ 414,867 PC A0S/MF A01 
PB94-119831/GAR 
Basic Research on Radiant Burners. Semi-Annual Report, 
through July 1991. 
PB94-119831/GAR 414,361 PC A03/MF A01 
PB94-119849/GAR 
PB94- pooerioesean Cue pe Ags Me A01 
PB94-119856/GAR 
Nominal Group Exercise on | ted Resource Planning 
in the Natural Gas Industry. Fi Final report 
PB94-119856/GAR 414,081 PC A03/MF A01 
PB94-119880/GAR 
ee | me Glow Plug ignition Engine Experiments. 
opical R 
PB94-119880/GAR 413,943 PC A03/MF A01 
PB94-119898/GAR 
3-D Laser Anemometer Study of Compressible Flow 
through be Plates. Final Report, September 1986-De- 
Pegs 119806/GAR 415,219 PC A18/MF A04 
PB94-119906/GAR 
Proceedings of the 1992 GRI Liquid Redox Sulfur Recovery 
Conference. Heid in Austin, Texas on October 4-6, 1992. 
PB94-119906/GAR 413,947 PC A17/MF A04 
PB94-120037/GAR 
Membranes for R Organics from —— Water. 
PB94-120037/GAR 413,486 PC A03/MF A01 
PB94-120136/GAR 
yo a Hazards to Fish, Wildlife, and invertebrates: 
A Synoptic Review. 
PB94-120136/GAR 414,169 PC A03/MF A01 
PB94-120144/GAR 
Cyanide Hazards to Fish, Wildlife, and invertebrates: A Syn- 
optic Review. 
PB94-120144/GAR 414,906 PC A04/MF A01 
PB94-120151/GAR 
Review of Sti 
issues for the 
PB94-120151/GAR 415,054 PC A04/MF A01 
PB94-120169/GAR 
Review of the Tax Systems Modernization of the Internal 
Revenue Service. 
PB94-120169/GAR 413,407 PC AOS/MF A01 
PB94-120268/GAR 
Hikers and Recreational Stock Users: Predicting and Man- 
Recreation Conflicts in Three Wildernesses. 
94-120268/GAR 415,531 PC AQ3/MF A01 


PB94-120300/GAR 
Concrete Bridge Protection and Rehabilitation: Chemical 
and Physical Ti ' . Rapid Concrete Bridge Deck Pro- 
PB94-120300/GAR 413,498 PC A06/MF A02 

PB94-120359/GAR 
Properties of Methane Stor: and Trans- 
in Devonian Shale. Final Report, April 1985-April 1991. 
94-120359/GAR 414,848 PC A04/MF A01 


PB94-120417/GAR 
Industry Subsector Analysis, Antigua and Barbuda: Key 


Contact List, February 1992. 
PB94-120417/GAR 413,425 PC A01 


PB94-120433/GAR 
eenty Subsector Analysis, Guyana: Foreign Labor 
Poss 120433/GAR 413,411 PC A02 
PB94-120441/GAR 
Industry Subsector Analysis, Guyana: investment Climate 
Statement. 


PB94-120441/GAR 413,426 PC A02 
PB94-120458/GAR 


Industry Subsector Analysis, Colombia: Oil and Gas Trans- 


port. 
PB94-120458/GAR 414,869 PC A03 
PB94-120466/GAR 


eeuty Subsector Analysis, Guyana: Commercial Activities 


Report. 
PB94-120466/GAR 413,412 PC A01 
PB94-120474/GAR 


Country Marketing Plan for Morocco, FY1994. 
PB94-120474/GAR 413,427 PC A04 


PB94-120482/GAR 


Country Marketing Pian for Egypt, FY 1994. 
PB94-120482/GAR 413,428 PC A04 


PB94-120490/GAR 


Country a Plan for Saudi Arabia, 1994. 
PB94-120490/GAR 413,429 PC A04 


PB94-120508/GAR 


Country Marketing Plan for United Arab Emirates, FY 1994. 
PB94-120508/GAR 413,430 PC A03 


PB94-120516/GAR 


Country Marketing Plan for Aigeria, FY 1994. 
PB94-120516/GAR 413,431 


PB94-120524/GAR 
Country Marketing Plan for Kuwait, FY 1994 (Edited Ver- 


sion). 
PB94-120524/GAR 413,432 PC A04 
PB94-120532/GAR 


Morocco Business Guide, 1993 
PB94-120532/GAR 


PB94-120540/GAR 


Directory of Business Contacts in Kuwait. 
PB94-120540/GAR 


PB94-120557/GAR 
Hueque-Barrancas Project (Venezuela). 
PB94-120557/GAR 
PB94-120565/GAR 


Inland Water Transport Ill Project (Bangladesh). 
PB94-120565/GAR 415,839 


PB94-120573/GAR 


Feasibility Study fo. Gas Turbine Generation and Transmis- 
sion Facilities. 60 MW Emergency Gas Turbine Generation 


Power Plant 

PB94- 120573/GAR 413,930 PC AOS 
PB94-120615/GAR 

Comparison of 1992 Colorado Hot Mix Asphalt with Some 


European Specifications. 
PB94-120615/GAR 413,499 PC A04/MF A01 


PB94-120623/GAR 


Shtolo-Converting STEP Short ae td Annotated List- 
ings. National PDES Testbed Report ’ 
PB94-120623/GAR 414,380 PC A03/MF A01 


PB94-120631/GAR 
Guidance for Conducting a Pretreatment Compliance in- 


spection. 
PB94-120631/GAR 414,296 PC A07/MF A02 
PB94-120649/GAR 


Minerals Yearbook, 1992: Iron and Steel. 
PB94-120649/GAR 414,870 PC A03/MF A01 


PB94-120656/GAR 


Sprinkle Treatment of Bituminous Concrete for improved 
Skid Resistance. (September, 1993). 
PB94-120656/GAR 413,500 PC A03/MF A01 


PB94-120664/GAR 
NIST EXPRESS Toolkit: Introduction and Overview. Nation- 


al PDES Testbed Report 4 
PB94-120664/GAR 414,381 PC A03/MF A01 


PB94-120672/GAR 
Demonstration Applications in the Use of Flowable Backfills 


for Abutments. 
PB94-120672/GAR 413,501 PC A05S/MF A02 
PB94-120680/GAR 


A of the Impact on U.S. Industry of the NIST/Boul- 

der conductivity Programs: An Interim Study. 

PB94-120680/GAR 415,363 PC A03/MF A01 
PB94-120698/GAR 

1-70, Silverthorne to Copper Mountain: A Case History of 


the Use of European T: Equipment. 
PB94-120698/GAR 413,502 PC A04/MF A01 


PB94-120706/GAR 
Water Pollution Control Revolving Fund (Revised Edition). 
PB94-120706/GAR 414,297 PC A03/MF A01 
PB94-120714/GAR 
R 5395 of March 1989. 
PB94-120714/GAR 
PB94-120722/GAR 
Manuel de Tests a Organiser en Classe dans le Cadre des 
Programmes des Cours de Langue au Corps de la Paix 
(Handbook for Classroom Testing in Peace Corps Lan- 
Tri Programs)--Transliation. 
-120722/GAR 413,332 PC A03/MF AO1 
PB94-120730/GAR 
Manual para Hacer Evaluaciones en Clase en los Progra- 
mas de Ensenanza de idiomas del Cuerpo de Paz (Hand- 


PC A04 


413,433 PC A03 


413,434 PC A04 
413,487 PC A06 


PC A15 


413,242 PC A03/MF A01 
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book for Classroom Testing in Peace Corps Language 


Training Programs)--Translation. 
PB94-120730/GAR 413,333 PC A03/MF A01 


PB94-120755/GAR 


Southern Pulpwood Production, 1991. 
PB94-120755/GAR 414,585 PC A03/MF A01 


PB94-120763/GAR 
Finland: international Customs Journal. 20th Edition, Year 


1993-1994. 
PB94-120763/GAR 413,435 PC A16/MF A03 
PB94-120771/GAR 


Laboratory Study on Properties of Rubber-Soils. 
PB94-120771/GAR 413,509 PC A17/MF A04 


PB94-120789/GAR 
Switzerland: International Customs 


Year 1993-1994. Number 1. 
PB94-120789/GAR 413,436 PC A16/MF A03 
PB94-120797/GAR 


Expp: An EXPRESS Pretty Printer. National PDES Testbed 


Report \ 
PB94-120797/GAR 413,729 PC A03/MF A01 
PB94-120805/GAR 

Streamlining Defense Acquisition Laws. Executive Summa- 


ty: Report of the DOD Acquisition Law Advisory Panel. 
PB94-120805/GAR 414,758 PC A06/MF A02 


PB94-120813/GAR 


Enabling Document for National Emission Standards for 
Coke Oven Batteries (40 CFR Part 63, L). 
PB94-120813/GAR 414,143 A07/MF A02 


PB94-120821/GAR 
Seat: Se Oe Saaeinien «6 beets Redaasts & 


Environmental 1993. 

PB94-120821/GAR * 414 324 PC A08/MF A02 
PB94-120829/GAR 

Review of Remediation Technologies Applicable to Mercury 

Contamination at Natural Gas ee Sites. Topical 

Report, May 1992-September 199: 

PB94-120839/GAR 914,259 PC A07/MF A02 
PB94-120847/GAR 


NIST Serial 
PB94-120847/GAI 


PB94-120854/GAR 


Core Based Stress Measurements: A Guide to Their Appli- 

cation. Topical R , July 1991-June 1993. 

PB94-120854/GA\ 414,871 PC A08/MF AO02 
PB94-120862/GAR 

Classic Period Occupation on the Santa Cruz Flats: The 

Santa Cruz Flats ical Project. Part 1 and Part 2. 

PB94-120862/GAR 413,334 PC A99/MF A06 


PB94-120870/GAR 


NTP Technical Report on Toxicity Studies of Cupric Sulfate 
(CAS No. 7758-99-8) Administered in Drinking Water and 
Feed to F344/N Rats and B6C3F1 Mice. 

PB94-120870/GAR 414,730 PC A06/MF AO02 


PB94-120888/GAR 
Cumureran 2 5. CNG, and Diese! Transit Bus Econom- 
ics 


opical Report, July 1992-September 1993 
PB94-120888/GAR 414,026 PC A06/MF A02 


PB94-120904/GAR 


Technical and Economic Barriers to Innovative Gas Stor- 
. Final Report, November 1991-July 1992. 
94-120904/GAR 414,027 PC A0S/MF A01 


PB94-120912/GAR 


Transportation Aspects of the Maquiladora Industry Locat- 
ed on the Texas/Mexico Border. 
PB94-120912/GAR 415,857 PC A10/MF A03 


PB94-120920/GAR 


Integrated Services Digital Network Conformance Testing. 
Layer 2, ome & Link Layer (LAPD). Part 1, Basic Rate inter- 


face, User 
PB94-120920/GAR 413,607 PC A99/MF E11 
PB94-120938/GAR 


World Cotton Situation, November 199 
PB94-120938/GAR 413, 57 


PB94-120946/GAR 


World Oilseed Situation and Outlook, November 1993. 
PB94-120946/GAR 413,152 PC A04/MF A01 


PB94-120953/GAR 
Overview of Real-Time Lightning Detection Systems and 
Their Met ical Uses. 
PB94-120953/GAR 413,325 PC AOS/MF A01 
PB94-120961/GAR 
Prince William Sound Disabled Tanker Towing Study. Part 
1. Evaluation of Existing Equipment, Personnel and Proce- 


415,055 PC A06/MF A02 


414,368 PC A12/MF A03 


PC A0S/MF A01 


dures. 

PB94-120961/GAR 
PB94-120979/GAR 

ee Se SS Se ens Saar 


63, Subpart E. Version 1. Interim. 
PB94-120979/GAR 414,144 PC A06/MF A02 
PB94-120987/GAR 


Ground Water Indicator Pilot Study in the State of New 


Jersey. 
PB94-120987/GAR 414,298 PC A08/MF A02 
PB94-120995/GAR 


Ceara gt Spe ant Rea Cling Sate Santee 
and Guidelines, February, 1990. 


PB94-120995/GAR 
PB94-121001/GAR 
ee eae Mae 


PBOs1 Arty: felons 414,299 PC A07/MF A02 


PB94-121019/GAR 
tion Fiscal Year 1992 


ye Report: on the Road to E Recovery. 
to Economic 
PB94-121019/GAR 413,442 PC A06/MF A02 


PB94-121035/GAR 
NTP Technical Report on Ti Studies of Pesticide/Fer- 
Admunistered in’ Brinking 


413,488 PC A07/MF A02 


tilizer Mixtures Water to F344/N 


Rats and B6C3F1 Mice. 
PB94-121035/GAR 414,731 PC A08/MF A02 
PB94-121043/GAR 


integrated Model of the Climatic Effects on Pavements. 
PB94-121043/GAR 413.503 PC A14/MF A03 


PB94-121050/GAR 
aS Sree fe Rees Pee eee 
1 


Grants, 4 
PB94-121050/GAR 413,403 PC A11/MF A03 
PB94-121134/GAR 


PB94-121134/GAR 413,630 PC A10/MF A03 
PB94-121142/GAR 
International Copyright Institute Symposium: Reports on 
Developments in Eastern Europe and the Soviet 
Union. Held in Wi on November 18-22, 1991. 
PB94-121142/GAR 914, 371 PC A08/MF A02 
PB94-121159/GAR 


and Poultry Trade: U.S. Dairy, Livestock 


and Poultry Trade January-August 1993. 
PB94-121159/GAR 413,153 PC A04/MF A01 


PB94-121167/GAR 
World Agricultural 
Soviet Union Major Grain 
PB94-121167/GAR 
PB94-121183/GAR 
Ground Water Indicator Pilot Study in the State of Minneso- 


ta. 

PB94-121183/GAR 414,300 PC AO7/MF A02 
PB94-121191/GAR 

Algorithm to Derive Optimal Temperature and Humidity Pro- 

files from Ground- and Based Measurements. 

PB94-121191/GAR 413,297 PC A07/MF A02 
PB94-121217/GAR 


, November 1993. Former 
ing Republics. 
413,154 PC A04/MF A01 


requency Electro- 
magnetic Fields Ove to Magy and Other Elecinc Ral Sys 


PBOd- 121217/GAR 414,702 PC A05S/MF A01 
PB94-121225/GAR 


Molecular Dynamics of Simulation of the Nucleation, 
See RO Se Cae eS Sep ate, Ae 


Report, March 1992-June 1993. 
PB94-121225/GAR 


PB94-121233/GAR 
Se eee Sate Son, Hae ga, Fete 


Peo t2 M2i238/GAR 414,029 PC A04/MF A01 
PB94-121241/GAR 


GRI Energy and Economics Statistics Report. 
PB94-121241/GAR 414,082 PC A07/MF A02 


PB94-121258/GAR 
Control of VOC Emissions from Natural Gas Pipeline Com- 
—— Engines. Topical Report, June 1990-Janu- 
P894-121258/GAR 414,145 PC A0S/MF A01 
PB94-121266/GAR 


pang a Test Materials ae 
Assurance of Fish 
Pies 121266/GAR 


yen ee 
en ny A Funds and Economic Development: State 


414,028 PC A03/MF A01 


: Analytical Methods for 
Edition. 
rrr PC A07/MF A02 


and Utility Initiatives. 
PB94-121274/GAR 414,083 PC A06/MF A02 
PB94-121316/GAR 
Estate for Forest Landowners. What Will Become 
PB94-121316/GAR 
PB94-121340/GAR 
She Seen Sasa > ee ae 
413,510 A10/MF A03 
PB94-121373/GAR 
ad Temperature Electrochemical Oxidaiion of Methane. 
1, 1992-May 1, 1993. 
PB94-121381/GAR 
Western States Transparent Borders Project: Institutional 
Barriers and Recommended Actions - W 
PB94-121381/GAR 
Evaluation of Skid Resistance for High-Type Bituminous 
PB94-121399/GAR 413,504 PC A09/MF A03 
PB94-121407/GAR 


of Your Ti 
414,805 PC A08/MF A02 
PB94-121340/GAR 
poss 1213737 R 414,030 PC A0S/MF A01 
415,858 PC A06/MF A02 
PB94-121399/GAR 
Maritime System of Americas: River/Ocean Operation. 


PB94-122280/GAR 


PB94-121407/GAR 
PB94-121431/GAR 


Compilation of Air Pollutant Emission Factors. Volume 1. 
Stationary Point and Area Sources. Supplement F. 
PB94-121431/GAR 414,146 PC A99/MF A06 


PB94-121514/GAR 
Pacific Junior Science and Humanities Symposium 
Program ; and Information Guide. January 1993 
PB94-121514/GAR 413,335 PC A06/MF A02 
PB94-121753/GAR 
oe of a Mouse System to inspect 
ng tll Phase | Topical my bey 
ber tor 1008 Febrony 1900 L 
PB94-121753/GAR 414,031 PC A0S/MF A02 
PB94-121787/GAR 
Contribution of Maternal Radionuclide Burdens to Prenatal 
Radiation Doses: Relati ips Between Annual Limits on 
Intake and Prenatal Doses. (Revision 1, Addendum 1). 
PB94-121787/GAR 414, 703 PC A06/MF A02 
PB94-122017/GAR 


415,840 PC A08/MF A02 


Northeast Corridor improvement Project Environmental 
Impact Statement/ Electrification, New Haven, CT. 
to Boston, MA. Volume 2. Land Use and Areas. 

PB94-122017/GAR ,843 PC A04 
PB94-122033/GAR 


tions Volume 1 of 2. 
1989-31 July 199 


Computerized 
Final Report, 1 
416032. PC A11/MF A03 


PB94-122033/ 
PB94-122041/GAR 
. Volume 2 of 2. 


Final 1991. 
413,931 PC A99/MF E08 


PB94-122041/G. 
PB94-122058/GAR 
Hydraulic Fracture Treatment ha AN. 
The Benefits of Applying New 
PB94.120058/GAR 
PB94-122074/GAR 


Electric and Gas Rates for the Residential, Commercial and 
Industrial Sectors: 1993. Volume 1. Topical Report. 
PB94-122074/GAR 414,084 PC A21/MF A04 


PB94-122082/GAR 


Electric and Gas Rates for the Residential, Commercial and 
Industrial Sectors: 1993. Volume 2. Topical Report. 
PB94-122082/GAR 414,085 PC A21/MF A04 


PB94-122090/GAR 
Determination of the Atherogenic Potential of inhaled 
Carbon Monoxide. 
PB94-122090/GAR 414,161 PC A03/MF A01 
PB94-122108/GAR 
(ae ees Dioxide and Respiratory Iliness in Children. Part 1. 
Outcomes. Part 2. Assessment of Exposure to Nitro- 
Beo4-122108/GAR 
PB94-122116/GAR 


Noninvasive 2 a i ee ee 
Subjects. Part Measurements Ventilation in Freely 
fae Sipe. Part 2. Assessment of Heart Rate as a 


of Ventilation. 
414,163 PC AOS/MF A01 


Implementation: 
Technology. (A Seminar 


414,872 PC A0S/MF A01 


414,162 PC AQ5S/MF A01 


PB94-122116/GAR 
PB94-122132/GAR 

Tight Gas Field, Reservoir, and Completion Analysis of 

United States. Volume 1. Anes Gouna fepi Papen, 


November 1, 1991-May 31, 1992. 
PB94-122132/GAR 414,873 PC A04/MF A01 
PB94-122140/GAR 


Tight Gas Field, Reservoir, and Completion Analysis of the 
United States. Volume 2. Output Tables. Topical Report, 
November 1, 1991-May 31, 1992. 

PB94-122140/GAR 414,874 PC A22/MF A04 


PB94-122165/GAR 
Cones it S88 Aone Cpe oe Se ey ee om 
— Ecological Monitoring Program 
Volume 1 tof 3. Tabs A,B. 
PB94-122165/GAR 414,704 PC A18/MF A04 
PB94-122173/GAR 
Cenee ot es tee eee ae 
— S f Monitori P 
Volume 2 of 3 Volumes. Tabs ee 
PB94-122173/GAR 414,705 PC A19/MF A04 
PB94-122181/GAR 
Compilation of 1992 Annual Reports of the Navy ELF Com- 
a f f Monitori p 
Volume 3 of 3 Volumes. Tabs 
PB94-122181/GAR 
PB94-122199/GAR 
— - en nae of Otariid Pinnipeds in the 


Peoe 122199) oR 415,030 PC A04/MF A01 
PB94-122207/GAR 


414,706 PC A20/MF A04 


9. 
414,675 PC A03/MF A01 


413.298 Pc A07/MF A02 
OR-75 


Population: Uni 
PB94-122207/GAR 
PB94-122280/GAR 


Policy Implications of 
PB94-122280/GAR 


March 1, 1994 
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PB94-122462/GAR 
Dae ge Cees Siem of Se Cree ee 


nomic Recovery Act. Ninth Annual Report to the Congress 
Pursuant to Section 216 of the Carribean Basin Economic 


Recovery Act. 
PB94-122462/GAR 413,437 PC AQS/MF A02 


Them. 
414,147 PC A02/MF A01 


by ‘93. Re- 
storing the ess Report. 
PB94-122819/GAR PC A03/MF A01 
PB94-122827/GAR 

Project to Explore the Feasibility of a Statewide Network for 

Entrepreneurial Economic 

PB94-122827/GAR 415,532 PC A05S/MF A01 
PB94-122835/GAR 

ing Export Markets. 

PB94-1 /GAR 
PB94-122843/GAR 

yo ey and Oil Industry Employment of North Slope 


Page 122843/GAR 413,361 PC A0S/MF A01 
PB94-122850/GAR 


414,301 


413,438 PC A09/MF A03 


-1993. 
413,336 PC A11/MF A03 


1991 Data. 


Methods for Tracking Volume/Iintensity 
A03/MF A01 


PB94-122868/GAR 414,330 
ee 


Pane ee 


aha 
Report on Creating a Western Wisconsin Export Trading 


PB94-122884/GAR 413,155 PC AQ4/MF A01 
PB94-122892/GAR 

Pier Scour Equations Used in the People’s Republic of 

PB94-122892/GAR 413,489 PC A04/MF A01 
PB94-122900/GAR 


Analysis of USCG Sener Gan ianime Buoy Boat 
for the Aids to Navigation Mission. 

PB94-122900/GAR 415,056 PC A05/MF A02 
PB94-122926/GAR 

Special issues Analysis Center. Annual Report. Year One. 

Volume 1. Overview of FY92 Activities. 

PB94-122926/GAR 413,337 PC AQ3/MF A01 
PB94-122934/GAR 

Special issues Analysis Center. Annual Report. Year One. 

Volume 2. Short Turnaround Reports. 

PB94-122934/GAR 413,338 PC A09/MF A03 


PB94-122942/GAR 


Regional-Based Initiatives to Increase Productiv- 
pee tion. 
415,533 PC AQ7/MF A02 


Center. 


ability , Draft EPTP Accountability 
PB94-1 2/GAR 


Annual Report. Year One. 
Report, Draft SAIP Account- 
eer | be ao? A07/MF A02 

PB94-122959/GAR 


Special Issues Center. Annual Report. Year One. 
Volume 4. Task Order 1 Literature Review. 
PB94-122959/GAR 413,340 PC A12/MF A03 


PB94-122967/GAR 


Special Issues Analysis 
Volume 3. SEA Annual 


Special Issues Center. Annual ae. Year One. 
Volume 5. Active Learning instructional Models for Limited 
Proficient (LEP) Students. 
122967/GAR 413,341 PC A07/MF A02 
PB94-122975/GAR 
pnd 
1, 1991. 
PB94-122975/GAR 
PB94-122983/GAR 
Gas Research institute Gas Shales 
Topical Report, March 1992 
PB94-122983/GAR 
PB94-122991/GAR 
Gas Dehydration by Membranes - eo" Feasibility. 
Final June 1, 1990 to August 31, 199 
PB94-122991/GAR 414,034 PC AO/ME AO1 
PB94-123007/GAR 
acterization: 1. Architecture, , and Permeability 
Fluvial-Deltai 


Research. Annual Technical Report, 
414,033 PC A03/MF A01 


414,875 PC A03/MF A01 


30, 1992. 
414,876 PC A07/MF A02 
PB94-123189/GAR 
Challenges for the 1990s for Arms Control and International 


PB94-123189/GAR 413,351 PC A05S/MF A01 


OR-76 VOL. 94, No. 5 


PB94-123197/GAR 


Brain and Cognition: Technologies. 
PB94-123197/GAR 414,673 PC A05S/MF A01 


30, 1992. 
414,877 PC A06/MF A02 


Trading Up: Report on 6 See pe Cale Gate ont 
Private Sector Input into the National Export 
PB94-123221/GAR 413,439 PC A04/MF A01 


PB94-123239/GAR 
Southeast Asia: National versus 


Strategies in the T 
PB94-123239/GAR 


PB94-123247/GAR 
Aerial Surveys of Endangered Whales in the Beaufort Sea, 


Fall 1992. 
PB94-123247/GAR 415,031 PC A07/MF A02 
PB94-123254/GAR 
eg ~ of Transfer 


pbo4123 123254/GAR 


PB94-123270/GAR 
Guidelines for Uniubricated Sliding Wear Tests: Part 2. Pro- 


cedures for Pin-on-Disc Testing. 
PB94-123270/GAR 414,428 PC E05/MF E05 


PB94-123288/GAR 


Development 
413,608 PC A07/MF A02 


(4th) Conference Proceed- 
on January 28-30, 1992. 
415,075 PC A14/MF AO3 


Seasonal Variations of Subgrade Response. Appendices. 
PB94-123288/GAR 414,856 PC A0S/MF A01 
PB94-123296/GAR 

1 Continose 6 for the Existence of Invariant Meas- 


414,593 PC A03/MF A01 


for Market-Led Development Op- 
413,156 MF A02 


414,791 PC AQ3/MF A01 


Mikrobiologisk Festaine 0) 60 See eas | 
Sovjetunionen: En Sammantattning av 


Det Forna 
data ( poy tho 


in ame Former Soviet Union: A yb~~ of Scientific Publica- 

PB94-123320/GAR 414,341 PC A03/MF A01 
PB94-123338/GAR 

pi ag ht Fag Sat By. Pd a es 

(What Will the Population in Sweden Do if 

Sweden Is Attacked: A Survey). 

PB94-123338/GAR 
PB94-123346/GAR 

pany A 

PB94-123346/GAR 
PB94-123353/GAR 

Sireete 6 SS Naan oe Oe Raiem Nate tous 

Release. 


Organic Matter and Nutrient 
PB94-123353/GAR 414,806 PC A04/MF A01 
PB94-123361/GAR 


en Litteraturstudie (Crack Closure, a Litera- 


ture Study). 

PB94-123361/GAR 415,395 PC A03/MF A01 
PB94-123379/GAR 

COC agte ee Nese os ae a och Vatten- 

stoetvag, V: samt 

= Computer 

Air Blast, Underwater Shock, Thermal Ri 

Nuclear Radiation). 

PB94-123379/GAR 
PB94-123395/GAR 


414,759 PC AQ4/MF A01 


: Studie av en Kommunai Ledning- 
Skills: A Study of a Local Com- 


414,770 PC A04/MF A01 


413,402 03/MF AO 
a So ey 
ee tie toe 
of Gestating Sows in Long Narrow 
Pens with Liquid Ligud Feading: Function Studies and Grouping 


Routines in 5 i Pools). 
PB94-123403/GAR 413,164 PC A04/MF A01 


PB94-123536/GAR 
Heng, Wave-Fields Generated by Different Source 


Phos 123696) GAR 413,798 PC A04/MF A01 
PB94-123544/GAR 
Produktstrategi Telekommunikation (Product Strategy Tele- 


communication). 
PB94-123544/GAR 414,760 PC A03/MF A01 
PB94-123551/GAR 


Datormodell foer Generering av IR-Bilder (Computer Model 
for Generation of Infrared images). 


PB94-123551/GAR PC A03/MF A01 


PB94-123569/GAR 
Dataanalys och a foer Underraetteisebearbetning 
och Beslutsstoed. Forskningsplan 1993-2000 (Data Analy- 
sis yh Data ok for Int Analysis and Decision 
Support. Research Plan 1993- 
PB94-123569/GAR PC A03/MF A01 
PB94-123577/GAR 
Intelligenta Materialsystem och Strukturer. Del 6. Metoder 
foer att Bestaemma Vidhaeftning Mellan Optiska Fibrer och 
MMatrismaterial (intelligent Material 4 ~ med and Structures. 
Part 6. Measurements of Adhesion between Optical Fibres 


and Composite Materials). 
PB94-123577/GAR PC A03/MF A01 


PB94-123585/GAR 


Sepeens Se 6 ee | ee, 

pote = me ama cnmeree Sah pyle paceman 
and in a Conventional Housing Syst 

PB94-123585/GAR "99.1 105 PC A06/MF A02 


PB94-123593/GAR 


414,771 


). 
414,761 


414,502 


Anvaendarhandiledning till GRIKURV: Ett Program foer Dia- 
FrGron) (Users Guide for GRIKURV: A Code for Draw- 


Pboa. 1238 193803/GAR 413,730 PC A03/MF A01 
PB94-123601/GAR 


System foer In: ae Oe Sle & Se oe 
F 


System lor Collection, Storing, and 


Analysis of Data from Military Unit Training). 
PB94-123601/GAR 414,772 PC A03/MF A01 


PB94-123619/GAR 
IR-CCD Kamera (CMT-Si): Uppbyggnad av IR-Kamera (IR- 


CCD Camera (CMT-Si) Development of an iIR-Camera). 
PB94-123619/GAR 415,098 PC A04/MF A01 


PB94-123627/GAR 


Task Demand, Workload, and Performance. 
PB94-123627/GAR 413,050 PC A03/MF A01 


PB94-123635/GAR 
Laettbetongblock i Komposit Samverkan med Betong: Ett 
Foerspaent Platsbyggnadssystem (Blocks of Aerated Con- 
cs 4 Nn seein gulag mean cma An 
ae Sas item 
PB94-123635/ 413,398 PC A0S/MF A01 
PB94-123643/GAR 


HPM-Tubes: Literature 
PB94-123643/GAR 


PB94-123650/GAR 
eee ee ‘Yersinia pseudotuberculosis’ |s 
irulence 


deg iy Vi lerminant. 
PB94-1 /GAR 414,655 PC A01/MF A01 


PB94-123668/GAR 


Sammanstaelining av Korrektioner foer Efterbehandling av 
Laserbatymetridata (Compilation of Corrections for Postpro- 

of Laser Bathymetry Data). 
415,044 PC A03/MF A01 


Comprising 1992. 
413,831 PC A03/MF A01 


Transilations- och Rotationsinvariant Moensterigenkaenning 
(Translation and Rotation invariant Pattern R ). 
PB94-123676/GAR 413,767 PC /MF AO1 


PB94-123700/GAR 
Kiruna Geophysical Data. Data Summary 93/4-6, April-June 


1993. 
PB94-123700/GAR 413,256 PC A04/MF A01 
PB94-123718/GAR 


ro amg Tomography Workshop Proceedings. Heid in 
iruna, Sweden on March 9-11, 1993. 
pB94-123718/GAR 413,257 PC A05/MF A02 


PB94-123726/GAR 
os av po gd fran Barrtraed under Var- 
ierande Omstaendigheter ep of Logging Residues 
(Softwood) in Windrows under Variable Conditions). 
PB94-123726/GAR 414,807 PC A04/MF A01 


PB94-123742/GAR 


Microwave a into a Slotted Cavity. 
PB94-123742/GAR 413,914 PC A03/MF A01 
er tae 


Uncertainty Estimates in - 
Poe 23759/GAR 414,95: 


PB94-123767/GAR 


PC A03/MF A01 


Unscreened Low Tension Cabels Scrape Abrasion Testing. 
PB94-123767/GAR 414, re PC A03/MF A01 


PB94-123775/GAR 
Baseline for a Nordtest Method. Reliability Stress Screening 
of Components. A Guide for Component Users. Nordtest 


Project 1034-92. 

PB94-123775/GAR 413,824 PC A06/MF A02 
PB94-123783/GAR 

Refractive and Dielectric Properties of Helium, Argon and 

Nitrogen Gases. 

PB94-123783/GAR 415,526 PC A03/MF A01 
PB94-123791/GAR 

Kiruna Seatyten Data. Data Summary 93/1-3, January- 


March 1 
p04. 123701/GAR 413,258 PC A04/MF A01 
PB94-123809/GAR 
Termopiast- eller Haerdplastkompositer i Flygplanstillaemp- 
-~ -4 (Thermoplastic or Thermosetting Composites in Air- 
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PB94-123809/GAR 
PB94-123825/GAR 
Use of Airborne, Surface, and Borehole Geophysical Tech- 


niques at Contaminated Sites: A Reference Guide. 
PB94-123825/GAR 414,254 PC A13/MF A03 


PB94-123858/GAR 

Innovative Technology Evaluation Program: 
Profiles, Sixth Edition. 
414,255 PC A19/MF A04 


413,121 PC A04/MF A01 


Tech 
PB94-123858/GAR 
PB94-123874/GAR 
Superfund Innovative Technology Evaluation Program: 


Annual Report to Congress 1992. 
PB94-123874/GAR 414,256 PC A04/MF A01 


PB94-123999/GAR 


Transit Research Abstracts, 1993. Volume 11. 
PB94-123999/GAR 415,877 PC A18/MF A04 


PB94-124054/GAR 


ater Ports Study. 
PB94-124054/GAR 


PB94-124062/GAR 
Any Plan for Captive Thermal Power Plant-ib Valley, 


India. 
Paes i24062/GAR 413,932 PC A03 
PB94-124070/GAR 
Phe aoa Study for Captive Thermal Power Plant, Ib Valley, 


Orissa 

PB94- 1 24070/GAR 413,933 PC A10 
PB94-124120/GAR 

aoe Trends and Conditions in the Southeast Region, 


Peod- 124120/GAR 413,167 PC A04/MF A01 
PB94-124161/GAR 


Concentration Function in a Robust Bayesian Framework. 
PB94-124161/GAR 414,620 PC A03/MF A01 


PB94-124203/GAR 


Provtagni lodik: Baer- och Foerstaerkningsiager 
(Sai Roadbase and Sub-Base). 
PB94-124203/GAR 413,495 PC A04/MF A01 


PB94-124211/GAR 
SP Industry Calorimeter for Rate of Heat Release Measure- 


ments Up to 10MW. 
PB34-124211/GAR 413,523 PC A03/MF A01 
PB94-124229/GAR 


Bakteriella Toxiner-Morgondagens Hot (Bacterial Toxins-the 


Threat of Tomorrow). 
PB94-124229/GAR 414,732 PC A04/MF A01 
PB94-124237/GAR 


Undersoekning av Al203-B4C-Keramkompositers Hardhet, 

Brottseghet och Mikrostruktur (Examination of Hardness, 

Fracture Toughness and Microstructure in Al203-B4C 

Binary Ceramics). 

PB94-124237/GAR 414,503 PC A03/MF A01 
PB94-124245/GAR 


415,841 PC A16/MF A03 


nom Omradet Ickelinjaer Optik 


i | 
Apri 1993) (Research and Development 
a 1 (April — (Research and 
Sensors 


within Nonlinear Optics for Protection of Optical 
inst Laser Irradiation. Quarterannual Report 1 (April 


1993)). 
PB94-124245/GAR 415,282 PC A03/MF A01 
PB94-124252/GAR 


Ekonomi- och Produktionsrapport 1992. Institutionen foer 
Signalspanings- och ong eget ig 39) (Economi- 
cal and Research Report 1992. Division of ESM 


and ECM (FOA 339)). 
PB94-124252/GAR 413,800 PC A03/MF A01 
PB94-124260/GAR 


Seismology, 1989-1992, Nuclear Test-Ban Verification. 
PB94-124260/GAR 414,934 PC A03/MF A01 


PB94-124278/GAR 


Blurred Focal Elements Generalization of Dempster’s 
PB94-124278/GAR 413,783 PC rity ry 


PB94-124286/GAR 
Braenslekvalitet och Substansfoerluster vid Vaeltlagring av 
Hyggesrester (Fuel Quality and Dry Matter Loss during 
Storage of L Residues in a Windrow). 
PB94-124286/GA\ 414,808 PC A03/MF A01 


PB94-124294/GAR 
beerk VA (Calva ‘ovning av Maetare i Utrus! 
7 a Meters in 


414,423 PC A03/MF A01 


Varm-Vatten- 
it Water Test 


Bench VM 

PB94- 124294/GAR 
PB94-124302/GAR 

— A New Frontal Code for Solving Sparse Unsymme- 


ric Systems 
PBOd, 124302/GAR 413,731 PC E05/MF E05 
PB94-124310/GAR 


nag dg ens ph my my Report on a Semi- 
nar Jointly Organized by ee ae 
and the insite of Physics. Held in Teddington, England 


on May 26, 
PB 124310/GAR 415,527 PC E05/MF E05 
PB94-124328/GAR 


Ultrasonic Measurement pm ng to Determine the State 


of Cure in Materials. 
PB94-124328/GAR 414,504 PC E05/MF E05 
PB94-124336/GAR 
Temperature Dependence of the Far Infrared Optical Con- 
stants of Polyethylene. 


PB94-124336/GAR 
PB94-124344/GAR 


414,574 PC E05/MF E05 


ata eee 


Charmonium Physics Factory. 
PB94-124344/GAR 415,528 PC E05/MF E05 


PB94-124351/GAR 
Amering och ey av Sand i vid Foer- 


and Staiicaton Prov vid Sunne 1988 (Reinforcement 
and Si ee oe ee 


‘aermiand, Western Sweden 1988). 
PBed 124351/GAR 413,511 PC AOS/MF A01 
PB94-124369/GAR 
of Algebraic C 
}94-124369/GAR 
PB94-124377/GAR 


414,594 PC A0S/MF A01 


Some Quasi-P 


Lyapunov Exponents for ‘eriodic Cocycies. 
PB94-124377/GAR 414,595 PC A03/MF A01 
PB94-124385/GAR 


Estimates for Cone 
PB94-124385/GAR 


PB94-124393/GAR 
Poisson-Lie Group 
PB94-124393/GAR 

PB94-124401/GAR 


414,596 PC A03/MF A01 


of Pseudodifferential Symbols. 
414,597 PC AQ4/MF A01 


i le 1992: Sammanfattning och 
mentarer (Contributions to CD Space Committee ieen 
PB94-124401/GAR 415,826 PC A03/Mi 


PB94-124419/GAR 


Vill vi Betala foer Fred: Ekonomiska Aspekter p Foerenta 
Nationernas Verksamhet (To Pay for Peace: Financial As- 


pects on United Nations ). 
PB94-124419/GAR 413,352 PC A04/MF A01 
PB94-124427/GAR 


MILCOM 92 och Standardisering pa HF-Omradet. En Stu- 
dieresa till USA Oktober 1992 (MILCOM 92 and Standardi- 
zation for HF-Communication. A Study Tour to the USA in 


October 1992). 

PB94-124427/GAR 413,609 PC A03/MF A01 
PB94-124435/GAR 

Forskning och Utveckling inom — ickelinjaer Optik 


foer Skydd - Optiska eT ee 
talsrapport 2 (July 1993) (Research and 


for Protection of Optical Sensors 
Laser Irradiation. Quarterannual Report 2 (July 


1993)). 
PB94-124435/GAR 415,283 PC A03/MF A01 
PB94-124443/GAR 


ScanView: Ett yy <7 foer Analys av Laserbatyme- 
tridata (ScanView: A Gra Program for Analysis of Laser- 
bathymetry Data). 

PB94-124443/GAR 415,045 PC A04/MF A01 


PB94-124450/GAR 
Gulfkrisen och Svensk Varufoersoerjning (Gulf Conflict and 


Swedish Import. Main Ri 
PB94-124450/GAR 413,440 PC A0S/MF A01 
PB94-124476/GAR 


\R-Fibrer i Laservarnare och Robotskottvarnare (iR-Fibers 
in a Laser Threat Warning System and Robot Shot Warning 


Ss ). 
94-124476/GAR 413,803 PC A03/MF A01 


PB94-124484/GAR 
yy Tonvikt pa Raeddn- 
i or (Decision Support for 
: Focus on Rescue Operations and 


Severe Accidents). 
PB94-124484/GAR 415,871 PC A04/MF A01 
PB94-124492/GAR 
Modelling the Cytotoxicity of ine og Aliphatic Hydro- 
carbons. Quantitative Shucure teaey elationships for 


the IC50 to Human HeLa Celis. 
PB94-124492/GAR 414,647 PC A02/MF A01 


PB94-124500/GAR 


Emission of Bacteria from Air Hi 
PB94-124500/GAR 


PB94-124526/GAR 
Preparation of a Cyclic Ketene Acetal with Phase-Transfer 


Catalysis in a Water-Containing System. 
PB94-124526/GAR 413,448 PC AO1/MF A01 


PB94-124534/GAR 
Satelli 
Rawgaton Si GPS: A Ri of 
stem leview 
formance and Developments in a 
PB94-124534/GAR 414,923 PC A04/MF A01 
PB94-124559/GAR 


Intelligent Planering och Genomfoerande av U; foer 
Autonom Undervattensfarkost (Intelligent Planning Exe- 
cution of a Mission for an Autonomous Underwater Vehi- 


cle). 
PB94-124559/GAR 415,057 PC A0S/MF A01 
PB94-124567/GAR 


jumidifiers. 
414,656 PC A02/MF A01 


lemet GPS: Oeversikt Oever Funktion 
i Stort _ 


Process Modelling of Aluminium Alloys. Second Progress 

Report: Modelling of the Quench Sensitivity of Alloy 

PB94-124567/GAR 414,566 PC E06/MF E06 
PB94-124575/GAR 


Pood 1245 75/0A a ” 


PB94-124591/GAR 
Channel Model for AC Electric Arc. 


jeview. 
414,395 PC E06/MF E06 


PB94-125424/GAR 

PB94-124591/GAR 414,567 PC E05/MF E05 
PB94-124609/GAR 

COMPETENCE 2000: bm on Training Requirements of 


the 

PB94-12. /GAR 413,953 PC E05S/MF E05 
PB94-124625/GAR 

CFD-Simulations for Evaluation of Thermal Comfort in 


ewe | Occupied Large Rooms. 
94-124625/GAR 413,391 PC E05/MF E05 
PB94-124849/GAR 


Measurement and Modelling of Bolted Joint Stress Relax- 


ation in Plastics. 

PB94-124849/GAR 414,575 PC E05/MF E05 
PB94-124880/GAR 

Robust Bayesian Analysis for a Simply Elicitable Class of 


Prior . 
PB94-124880/GAR 414,621 PC A03/MF A01 
PB94-124906/GAR 

Concentration between ene oer. 

PB94-124906/GAR 414,622 PC /MF A01 
PB94-124971/GAR 

Fixed-Point-Free Permutation Properties in Groups and Se- 


PH04-124971/GAR 414,598 PC A03/MF A01 
PB94-125101/GAR 


Gate ising BMW Four-Cyli Two-Valve Engines (Opti- 
mierung DU. Viera hrder Ducharaimotonend. Warne 
tion. 

PB94-1251.1/GAR 413,542 PC$85.00 


PB94-125218/GAR 


Formalization of Objects U: a 
PB94-125218/GAR ne 


PB94-125234/GAR 
What Can We Learn from Genetic Algorithms: A New Per- 
i Methods. 


spective for Search 
PB94-125234/GAR 413,784 PC A03/MF A01 
PB94-125259/GAR 


Modeling Systems by Probabilistic Process Algebra: An 


Event Structures 
PB94-125259/ 413,733 PC A03/MF A01 
PB94-125267/GAR 


Reine Cotneate A Framework for Parallel and Sequential 


Peas 125267/GAR 413,734 PC A06/MF A02 
PB94-125275/GAR 


Recursive Bundle Event Structures. 
PB94-125275/GAR 413,785 PC A03/MF A01 


PB94-125283/GAR 


Example of the EXPANSE f 
PB94-125283/GAR 413,624 


PB94-125291/GAR 
of Finite Probabilistic Processes and Its Inter- 


PB94-125291/GAR 413,786 PC A03/MF A01 
PB94-125309/GAR 


Robustness of a 
PB94-125309/GAR 


PB94-125317/GAR 


313,732 PC AOS/ME At 


PC A03/MF A01 


414,599 PC A03/MF A01 


Nested md Methods on GCR. 
PB94-125317/GAR 413,787 PC A03/MF A01 
PB94-125325/GAR 

Non-Linear Mathematical Model or Finite, Periodic Rail Cor- 

Pod 125325/GAR 415,844 PC A03/MF A01 
PB94-125333/GAR 

Chebyshev-Markov Rational Functions over Several Inter- 


vals. 
PB94-125333/GAR 414,600 PC A03/MF A01 
PB94-125341/GAR 


Nesseney ont Gate, Cnaine ty Se Gene S 
op nl = EY gp ceaalamr 


spec \25o GAR 413,752 PC A03/MF A01 
PBO4-125358/GAR 


Stee epetins Comngee Giese 6 CD 


Pega 125358/GAR 414,601 PC A03/MF A01 
PB94-125366/GAR 


in Cortical Filters. 


Orientation 
PB94-125366/GAR 413, 974 PC A03/MF A01 


By incre 
os Cortical Filters for Object Recognition. 
PB94-125374/GAR 413,375 PC A03/MF A01 
PB94-125382/GAR 


Simplicial Approach to Integer 
PB94-125382/GAR Pn609 BC 


PB94-125390/GAR 


Normal Forms for Perturbations of the Euler T 
PB94-125390/GAR 415,396 PC 


PB94-125408/GAR 
Bifurcation Sequences at 
PB94-125408/GAR 

PB94-125424/GAR 


609 Be ADS/ME A01 


/MF A01 


1:4 Resonance: An 
414,602 PC AOS aot 


ing in Distributed Systems. 
413,735 PC A03/MF A01 


OR-77 


Central Dynamic 
PB94-125424/GAR 


March 1, 1994 
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). 
414,375 PC A04/MF A01 


Calculus of Variations Applied to 2D Multi-Point Airfoil 
125457/GAR 415,220 PC A03/MF A01 
PB94-125465/GAR 
Fast and Efficient Variable-to-Fixed-Length Coding Algo- 
PB94-125465/GAR 413,756 PC A03/MF A01 


PB94-125473/GAR 
Correction of X Hot-Wire Measurements for Gradients 


Wires. 
415,221 PC A04/MF A01 


of Leading-E ‘ortex Flow 
41 ey eC AOS/MF A01 


413,078 A03/MF A01 


413,812 PC A03/MF A01 


kaw Shame Tite to Cann Ser Gast Gandatth Reet 
ducation 


time Multimedia Tele-E 
PBs4125531/GAR 413,342 PC A02/MF A01 
PB94-125549/GAR 


Aiding the Operator in the Manual Control of a Space Ma- 


125549/GAR 415,575 PC A02/MF A01 
PB94-125556/GAR 
po men and Theoretical Considerations Regarding the 


in Laminar Flow. 
415,223 PC A02/MF A01 


into High-Angle-of-Attack Leading- 
415,224 PC A03/MF A01 


PB94-125572/GAR 
PB94-125580/GAR 
Modal Analysis of Solar Panels Using Boundary integral 


Poot 125580/GAR 414,096 PC A03/MF A01 
PB94-125598/GAR 

ham ofa Sane Come for Industrial Calculations of 

around ‘al other Complex Aerodynamic 

Configurations. 

PB94-125598/GAR 415,226 PC A03/MF A01 
PB94-125606/GAR 

Determination of Acceleration Field Parameters with Linear 

Accelerometers. 

PB94-125606/GAR 415,397 PC A03/MF A01 
PB94-126216/GAR 

Multi-Sensor Data Fusion and the Use of Artificial inteili- 


94-126216/GAR 413,789 PC A03/MF A01 
PB94-126224/GAR 
of Time-Linearized 


ods for Exponentially 
PB94-126224/GAR 


PB94-126232/GAR 
rr ane o See ae 


Paad 126232/GAR 414,376 PC A03/MF A01 
PB94-126240/GAR 


415,225 PC A03/MF A01 


Unsteady Calculation Meth- 
Motions in Aeroelasticity. 
415,227 PC A03/MF A01 


Aerodynamics. 
415,228 PC A03/MF A01 


Grid Adaption in 
PB94-126240/GAR 
PB94-126257/GAR 


MAC-TSA Applied in the ISO and SAX Spacecraft Proj ’ 
PB94-126257/GAR 415,702 PC A02/MF A01 


415,576 ‘A03/MF A01 


Overview of the FAA/DCA/NLR Programs Related to 


Aircraft. 
126273/GAR 413,122 PC A03/MF A01 
PB94-126299/GAR 
PB94-126299/GAR 
PB94-126307/GAR 
WISPER and WISPERX: Final Definition of Two i 
dised Fatigue Loading Sequences 


OR-78 


414,354 PC A03/MF A01 


VOL. 94, No. 5 


PB94-126307/GAR 414,057 PC A0S/MF A01 


PB94-126315/GAR 
i ! Investigation of Softening of Concrete 


Loaded in 
PB94-126315/ 413,496 PC A0S/MF A02 
PB94-126349/GAR 

’ meamiesion ane ee 4 gaat of Cy- 


T. 

Poon 12634e/GAR — 413,93 i o84 °C A11/MF AOS 
PB94-126356/GAR 

Refined Lyd Plate 

PB94-126356/GAR a 
PB94-126364/GAR 

Design Principles for Flexible Pavements: A Computational 

Model for Granular Bases. 

PB94-126364/GAR 413,505 PC A12/MF A03 
PB94-126372/GAR 

ne Sean @ SS Seats & ae 


Estuaries. 
PB94-126372/GAR 415,043 PC A09/MF A03 
PB94-126380/GAR 


-Box —— and identification Topics. 
POes 126900/GA 413,753 PC A09/MF A02 
P894-126398/GAR 
sion/LPCVD Reactors. 
PB94-126398/GAR 413,900 PC A13/MF A03 
PB94-126455/GAR 


ae oe eer ae pean ty 


PB94- Poos 1eeassvGan 414,603 PC A03/MF A01 
PB94-126463/GAR 
Unifying Investigation of Interior-Point Methods for Convex 


PB94-1 3/GAR 414,610 PC A03/MF A01 
PB94-126471/GAR 


a of Fibre-Metal Laminates, ARALL and 
GLARE, New F Resistant Materials. 
PB94-126471/ 413,123 PC A03/MF A01 


PB94-126489/GAR 


Electr Fields and Interference. 
PB94-1 /GAR 413,610 PC A03/MF AO1 


PB94-126497/GAR 
Elastic Wave /Down Decomposition in ae my 
and Anoop Meda. : An Operator Approach Its Ap- 
prox 126497 /GAR Gan 


414,849 PC A04/MF A01 
PB94-126505/GAR 


interference Analysis of Multichannel Transmission Lines: A 


Phos. 126608/ GAR 413,611 PC A03/MF A01 


PB94-126513/GAR 


Computation of Stress Intensity Factors by the Mode En- 
st) agate geapemespaearrme inal 


linear Problems. 
PB94-126513/GAR 415,399 PC A04/MF A01 


PB94-126547/GAR 
ee oe Ses 6 See gers Cumgues 
pen A03/MF A01 


Shell Elements. 
415,398 PC A07/MF A02 


Panels of Orthotr Material under Shear 
PB94-126547/GAI 413,124 


PB94-126554/GAR 


of the Angled Crack in GLARE 3. 
poos 128es4/GAn 413,125 PC A04/MF A01 
PB94-126687/GAR 
ee ne ore 
126687/GAR 413,796 PC A03/MF A01 
PB94-126703/GAR 


Freeness Analysis for Logic Programs-and Correctness. 
PB94-126703/GAR 413,737 PC A03/MF A01 


PB94-126729/GAR 
Theorem for Structured Operational Semantics 
Premises. 


ites and itive 
PBO4.126729/GAR 413,790 PC A03/MF A01 
PB94-126737/GAR 
Trace-Based Compositional Proof Theory for Fault Tolerant 


Distributed S q 

PB94-126737/GAR 413,738 PC A03/MF A01 
PB94-500022/GAR 

Medicare Current Beneficiary Survey (MCBS) 1992 Access 


to Care. 
PB94-500022/GAR 414,342 CP T04 
Conference on Nondestructive Evaluation of Bridges. Held 
> an. — 1992. Proceedings 
Microcomputers 
Seo4-so0803) GAR 413,506 CP DO2 
PB94-500600/GAR 


AIDS Cost and Services Utilization Survey: Public Use Tape 
2 (Time 1 and Time 2 Adult Patient Survey Questionnaires) 


—— 1991-September 1991). 
500600/GAR 414,337 CP T02 


PB94-5006 18/GAR 
AIDS Cost and Services Utilization Survey: Public Use Tape 
3 (Time 3 and Time 4 Adult Patient Survey Questionnaires) 
‘March 1991-September 1991). 
GAR 414,338 CP T02 


Relative Value Scales 
Phase 4 (for 


PB94-500634/GAR 414,339 CP DO02 
ree 
ganic Contract Compliance Screening System (ICCSS) 
Sanee (1LMO2.1 J cums 4) (for soeree here 
PB94-500642/GAR 414,257 CP DO2 


a ae 
Write it Right: Recommendations for Developing User In- 
struction Is A a Devices Used in Home 

Health Care (Training M: 

PB94-780095/GAR 


PB94-852571/GAR 
Erasable Programmable Read Only Memories. (Latest cita- 
tions from the U.S. Patent Bibliographic File with Exemplary 
PBO4952571/GAR 413,661 PC.NO1/MF NO1 

PB94-852605/GAR 
ite Compositions. (Latest citations from the U.S. 


Polycarbona ree 
Patent a ey File with Exemplary Claims). 
PB94-85: /GAR 414,576 PC NO1/MF NO1 


PB94-852613/GAR 
Odometers. (Latest citations from the U.S. Patent Biblio- 
aphic File with Exemplary Claims). 
94-852613/GAR 415,860 PC NO1/MF NO1 


PB94-854684/GAR 
Optical Neural Networks. (Latest citations from the INSPEC 


Database). 
PB94-854684/GAR 413,376 PC .NO1/MF NO1 
PB94-856945/GAR 


Sol Gels. (Latest citations from Materials Business File). 
PB94-856945/GAR 414,448 PC .NO1/MF NO1 


PB94-858362/GAR 
Resin Transfer Molding . 


Business File). 

PB94-858362/GAR 
PB94-858586/GAR 

Zero Coupon Bonds. (Latest citations from the ABI/Inform 


Database). 

PB94-858586/GAR 413,404 PC NO1/MF NO1 
PB94-858735/GAR 

Contract Negotiation. (Latest citations from the ABi/Inform 


Database). 

PB94-858735/GAR 413,040 PC .NO1/MF NO1 
PB94-858743/GAR 

Employee Leasing. (Latest citations from the ABI/Inform 


Dai . 
PB94-858743/GAR 413,051 PC .NO1/MF NO1 
PB94-858941/GAR 
Optical Memories. (Latest citations from the NTIS Biblio- 
! tabase 


game Da ). 
94-858941/GAR 413,662 PC NO1/MF NO1 
PB94-858982/GAR 

Energy Star. (Latest citations from The Computer Data- 


base). 

PB94-858982/GAR 413,663 PC .NO1/MF NO1 
PB94-859337/GAR 

Aircraft: Computerized Simulation. (Latest citations from the 


NTIS Sale Database). 
PB94-859337/GAR 413,126 PC NO1/MF NO1 


PB94-859345/GAR 
Piezoelectric Crystals. (Latest citations from the NTIS Bibli- 


—— Database). 
94-859345/GAR 415,364 PC NO1/MF NO1 
PB94-859352/GAR 
Metalorganic Chemical — Deposition of Thin Films. 
(Latest citations from the Searchable Physics Information 
Notices Database). 
PB94-859352/GAR 415,365 PC NO1/MF NO1 
PB94-859378/GAR 


Resin Transfer Molding . 
Materials Abstracts). 
PB94-859378/GAR 


PB94-859394/GAR 
Printers. (Latest citations from the NTIS Bibliographic Data- 


base). 

PB94-859394/GAR 413,625 PC NO1/MF NO1 
PB94-859410/GAR 

Pulse Techniques for Laser Applications. (Latest citations 

ag Searchable Physics Information Notices Data- 

PB94-859410/GAR 415,284 PC .NO1/MF NO1 
PB94-859428/GAR 


Waste Treatment by lon-Exchange . 
Pollution Abstracts). 
PB94-859428/GAR 414,302 


PB94-859436/GAR 


Prosthetic Devices: Polymeric Materials Utilization. (Latest 
citations from the Ei Compendex*Pius database). 
PB94-859436/GAR 414,514 PC .NO1/MF NO1 


PB94-859444/GAR 
Gas Generators. (Latest citations — the U.S. Patent Bibli- 


File with Exemplary 
}94-859444/GAR 414 344 PC.NO1/MF NO1 
PB94-859451/GAR 


lonized Cluster Beam Deposition . (Latest citations from the 


INSPEC ). 
PB94-859451/GAR 414,396 PC .NO1/MF NO1 


nual). 
113,373 PC$25.00/MF$11.25 


(Latest citations from Materiais 
414,505 PC NO1/MF NO1 


(Latest citations from Engineered 
414,506 PC .NO1/MF NO1 


(Latest citations from 
PC HO1/MF NO1 
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PB94-859469/GAR 
Infrared Remote Control. (Latest citations from the INSPEC 


Database). 

PB94-859469/GAR 413,863 PC .NO1/MF NO1 
PB94-859477/GAR 

Thermal Insulation for Residential Homes. (Latest citations 

from the NTIS Bibliographic Database). 

PB94-859477/GAR 413,399 PC NO1/MF NOT 


PB94-859485/GAR 


Corrosion Resistance of Stainless Steels. (Latest citations 
from Information Services in Mechanical Engineering Data- 


base). 

PB94-859485/GAR PC NO1/MF NO1 
PB94-859493/GAR 

Bar Code Reading Devices. (Latest eo - the U.S 


Patent Bibliographic File with Exemplary Ciaii 
PB94-859493/GAR 413,768 PC NO1/MF NO1 


PB94-859501/GAR 
Carbon Dioxide and Climate. (Latest citations from Pollution 


Abstracts). 
PB94-859501/GAR 413,299 PC .NO1/MF NO1 
PB94-859519/GAR 
Cable Television. (Latest citations from the U.S. Patent Bib- 
liographic File with Exemplary Claims). 
PB94-859519/GAR 413,612 PC .NO1/MF NO1 
PB94-859527/GAR 
Ferroelectric and Optical Ceramics. (Latest citations from 
the Searchable Ph ne Information Notices Database). 
PB94-859527/GA 415,366 PC .NO1/MF NO1 


PB94-859535/GAR 


Cold Working of Metals Using a See Techniques. 
(Latest citations from Information ices in Mechanical 


Engineering Database). 
PB94-859535/GAR 414,397 PC NO1/MF NO1 
PB94-859543/GAR 
Pesticide Toxicity in Aquatic Environments. (Latest citations 
from the Selected Water Resources Abstracts Database). 
PB94-859543/GAR 414,662 PC NO1/MF NO1 
PB94-859550/GAR 
Prosthetic Devices Bioengineering. (Latest citations from In- 
formation Services in Mechanical Engineering Database). 
PB94-859550/GAR 413,381 NO1/MF NO1 
PB94-859568/GAR 
Ceramic Engine Components. (Latest citations from the 
U.S. Patent Bibliographic File with Exemplary Claims). 
PB94-859568/GA 414,449 PC .NO1/MF NO1 
PB94-859576/GAR 
Biodegradable and Photodegradable Polymers: Applications 
in Industry and Medicine. (Latest citations from the BioBusi- 


ness database). 

PB94-859576/GAR 413,480 PC .NO1/MF NO1 
PB94-859584/GAR 

Asbestos: Industrial Applications and Precautions. (Latest 

citations from information Services in Mechanical Engineer- 


Database). 
PB94-859584/GAR 414,148 PC .NO1/MF NO1 
PB94-859592/GAR 
Toxicity of Food Additives (Excluding Antioxidants). (Latest 
citations from the Life Sciences Collection Database). 
PB94-859592/GAR 414,733 PC NO1/MF NO1 
PB94-859600/GAR 
Cadmium Exposure: Toxicity in Humans. (Latest citations 
from the Life Sciences Collection Database). 
PB94-859600/GAR 414,734 PC.NO1/MF NO1 
PB94-8596 18/GAR 
Composite heats | Fabrication and Utilization. (Latest cita- 
tions from the U.S. Patent Bibliographic File with Exemplary 


Claims) 
414,432 PC NO1/MF NO1 


414,511 


). 
PB94-859618/GAR 
PB94-859626/GAR 


Cepstrum. (Latest citations from the INSPEC Database). 
PB94-859626/GAR 413,647 PC .NO1/MF NO1 


PB94-859634/GAR 
Project Management. (Latest citations from the NTIS Biblio- 


raphic Database). 
'B94-859634/GAR 413,041 PC .NO1/MF NO1 
PB94-859642/GAR 


Lip-Seals: Lubrication and Wear Resistance. (Latest cita- 


tions from Fluidex). 

PB94-859642/GAR 414,434 PC .NO1/MF NO1 
PB94-859659/GAR 

Jet Cutting: High Pressure. (Latest citations from Fluidex). 

PB94-859659/GAR 414,398 PC .NO1/MF NO1 
PB94-859667/GAR 

Gas Flow Measurement Techniques and Equipment. 

(Latest citations from Fluidex). 

PB94-859667/GAR 415,529 PC .NO1/MF NO1 


PB94-859675/GAR 


Machine Automation and Numerical Control. (Latest cita- 
tions from the NTIS Bibliographic Database). 
PB94-859675/GAR 414,378 PC .NO1/MF NO1 


PB94-859683/GAR 
Carbon Monoxide Toxicity. (Latest citations from the Life 


Sciences Collection Database). 

PB94-859683/GAR 414,735 PC .NO1/MF NO1 
PB94-859691/GAR 

Blackboard Systems: Communication Between Artificial In- 

telligence Modules. (Latest citations from the INSPEC Data- 

base). 


PB94-859691/GAR 
PB94-859709/GAR 
Power MOSFETS. (Latest citations from the INSPEC Data- 


base). 
PB94-859709/GAR PC NO1/MF NO1 
PB94-859717/GAR 


Commercial and Industrial Elevators. (Latest citations from 
the Ei Compendex*Plus database). 
PB94-859717/GAR 414,384 PC .NO1/MF NO1 


PB94-859725/GAR 
Switched Mode Power Supplies. (Latest citations from the 


INSPEC Database). 
PB94-859725/GAR 413,825 PC NO1/MF NO1 
PB94-859733/GAR 
Ultra Large Scale Integrated Circuits. (Latest citations from 
the INSPEC Database). 
PB94-859733/GAR PC NO1/MF NO1 


PB94-859741/GAR 
Video Bandwidth Compression. (Latest citations from the 
INSPEC Database). 
PB94-859741/GAR 


PB94-859758/GAR 


Photogrammetry: Equipment and image Processing. (Latest 
citations from the INSPEC Database). 
PB94-859758/GAR 414,792 PC NO1/MF NO1 


PB94-859766/GAR 


Computer Software Maintenance. (Latest citations from the 
INSPEC Database). 
PB94-859766/GAR 413,739 PC .NO1/MF NO1 


PB94-859774/GAR 
Computer Vision for Automatic Assembly and Inspection. 


(Latest citations from the INSPEC Database). 
PB94-859774/GAR 414,416 PC .NO1/MF NO1 


Bye 2 camp 
a Spinning NMR Spectroscopy. (Latest citations 
on the INSPEC Database). 
PB94-859782/GAR 413,445 PC NO1/MF NO1 


PB94-859790/GAR 
Earthquakes: M 
from the INSPEC 
PB94-859790/GAR 


PB94-859808/GAR 
Oil Spill Removal Techniques and Equipment. (Latest cita- 


tions from Fluidex). 
414,649 PC .NO1/MF NO1 


413,377 PC NO1/MF NO1 


413,901 


413,902 


413,613 PC NO1/MF NO1 


ing of Seismic Hazards. (Latest citations 
atabase). 
414,850 PC .NO1/MF NO1 


PB94-859808/GAR 
PB94-859816/GAR 
Incentive Contracts. (Latest citations from the NTIS Biblio- 


prapnic aphic Database). 
'B94-859816/GAR 413,042 PC .NO1/MF NO1 
PB94-859824/GAR 
Polymer Radiation Curing: Epoxies, Phenolics, Filuorocar- 
bons, and Silicones. (Latest citations from the NTIS Biblio- 


aphic Database). 
'B94-859824/GAR 414,577 PC .NO1/MF NO1 
PB94-859832/GAR 


Ferroelectric Ceramics. (Latest citations from the INSPEC 


Database). 
PB94-859832/GAR 415,367 PC NO1/MF NO1 
PB94-859840/GAR 


Biofiltration. (Latest citations from the Selected Water Re- 
sources Abstracts Database). 
PB94-859840/GAR 414,303 PC .NO1/MF NO1 


PB94-859857/GAR 
Total Quality Control. (Latest citations from the INSPEC Da- 


tabase). 
PB94-859857/GAR 414,406 PC .NO1/MF NO1 
PB94-859865/GAR 


Biological Effects and Environmental Fate of Antiiouling 
Substances. (Latest citations from the Life Sciences Collec 


tion Database). 
PB94-859865/GAR 415,032 PC .NO1/MF NO1 
PB94-859873/GAR 


Futurebus: 32-Bit Data Bus. (Latest citations from the 


INSPEC Database). 
PB94-859873/GAR 413,664 PC .NO1/MF NO1 
PB94-859881/GAR 


Parylene. (Latest citations from the INSPEC Database). 
PB94-859881/GAR 414,382 PC .NO1/MF NO1 


PB94-859899/GAR 
Birefringence in Crystals. (Latest citations from the INSPEC 


Database). 
PB94-859899/GAR 
PB94-859907/GAR 


Echo Suppression and Cancellation in Telecommunication 
Systems. (Latest citations from the INSPEC Database). 
PB94-859907/GAR 413,614 PC .NO1/MF NO1 


PB94-859915/GAR 


1BM PC Multiuser and Networking Systems. (Latest cita- 
tions from the INSPEC Database). 
PB94-859915/GAR 413,615 PC NO1/MF NO1 


PB94-859923/GAR 


Sol Gel Process: Preparation of Silicate Glasses E i 
Tetraethylorthosilicate (TEOS). (Latest citations from the 


INSPEC Database). 
PB94-859923/GAR 414,450 PC .NO1/MF NO1 
PB94-859931/GAR 


Asbestos in Drinking Water. (Latest citations from the Se- 
lected Water Resources Abstracts Database). 


415,368 PC .NO1/MF NO1 


PB94-860178/GAR 


PB94-859931/GAR 
PB94-859949/GAR 
_ ters: Vibration Analysis. (Latest citations from the 


Da 
PB94-859949/GAR 413,127 PC .NO1/MF NO1 
PB94-859956/GAR 
Dredging: Techi 
citations from the 
PB94-859956/GAR 


PB94-859964/GAR 


Disinfectants: Quat: 
from the Life Sciences 
PB94-859964/GAR 


PB94-859972/GAR 


Grinding Wheels and Gri 
tions from the Manuf: 
PB94-859972/GAR 


PB94-859980/GAR 


District Heating: Economic Analysis. (Latest citations from 
the Energy Science and Technology Database). 
PB94-85! /GAR 414,045 PC .NO1/MF NO1 


PB94-860004/GAR 
Highway Ramp Control . 
ibli ic Database, 


PB94-860004/GAR 
PB94-860012/GAR 


Disasters: Effects, Preparedness, Assessment, and Recov- 
ery. (Latest citations from the NTIS Bibliographic Data- 


base). 
PB94-860012/GAR 415,534 PC NO1/MF NO1 
PB94-860020/GAR 
Method: Quality Control. (Latest citations from the 


ABI/Inform Database). 
PB94-860020/GAR 413,054 PC .NO1/MF NO1 
PB94-860038/GAR 


Electronic Funds Transfer (EFT). (Latest citations from the 
Se). 


INSPEC Databa 
PB94-860038/GAR 413,405 PC .NO1/MF NO1 
PB94-860046/GAR 


poy he Production Using Landfill Gas. (Latest citations from 
Science and Technology Database). 
PB94 6/GAR 414,258 PC .NO1/MF NO1 


PB94-860053/GAR 


APL Programming Lai 
(Latest citations from the IN 
PB94-860053/GAR 


PB94-860061/GAR 
Sexual Discrimination in the Workplace. (Latest citations 


from the ABI/Inform Database). 
PB94-860061/GAR 413,052 PC .NO1/MF NO1 


PB94-860079/GAR 


Encapsulation of Electronic Equipment. (Latest citations 
from the Ener — and Tec! Database). 
PB94-860079. 413,915 PC.NO1/MF NO1 


emia 


Molecular Sieves: Utilization in Selective Gas Sorption. 
(Latest citations from the Energy Science and Technology 


Database). 
PB94-860087/GAR 413,450 PC .NO1/MF NO1 
PB94-860095/GAR 


Radiation Sterilization of Medical Supplies. (Latest citations 

from the E Science and Technology Database). 

PB94-860095. 414,745 PC NO1/MF NO1 
PB94-860103/GAR 

Cold Nuclear Fusion and Muon-Catalyzed Fusion. (Latest 

citations from the INSPEC Database). 

PB94-860103/GAR 415,530 PC .NO1/MF NO1 
PB94-860111/GAR 

Inorganic Polymers. (Latest citations from the Energy Sci- 

ence and Technology Database). 

414,515 PC NO1/MF NO1 


414,304 PC NO1/MF NO1 


Pe Environmental Aspects. (Latest 
Collection Database). 
413,490 PC.NO1/MF NO1 


Ammonium Salts. (Latest citations 
lection Database). 
414,665 PC NO1/MF NO1 


Wheel aoe. (Latest cita- 


i ech Database). 
414,3. PC NO1/MF NO1 


(Latest citations from the NTIS 
415,878 PC NO1/MF NO1 


: Mathematics and Arrays. 
'EC Database). 
413,740 PC.NO1/MF NO1 


PB94-860111/GAR 
PB94-860129/GAR 


Breakwaters. (Latest citations from the Selected Water Re- 
sources Abstracts Database). 
PB94-860129/GAR 413,491 PC .NO1/MF NO1 


PB94-860137/GAR 


Air Traffic Controller Personnel: Traini 
(Latest citations from the NTIS Bibliographic Database). 
PB94-860137/GAR 413,053 PC NO1/MF NO1 


PB94-860145/GAR 


Eutrophic Lakes. (Latest citations from the Selected Water 
Resources Abstracts Database). 
PB94-860145/GAR 414,857 PC .NO1/MF NO1 


PB94-860152/GAR 


Electronic Mail: Computer Conferencii 
(Latest citations from the INSPEC Dai 
PB94-860152/GAR 413,644 Re NO1/MF NO1 


PB94-860160/GAR 
Database Machines. (Latest citations from the INSPEC Da- 


tabase). 
PB94-860160/GAR 413,665 PC NO1/MF NO1 
PB94-860178/GAR 


Thin Films: Techniques for Thickness and Refractive Index 
Measurement. (Latest citations from the INSPEC Data- 


base). 
PB94-860178/GAR 414,407 PC .NO1/MF NO1 


March 1,1994 OR-79 
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PB94-860186/GAR 
Quality Improvement. (Latest citations from the ABI/Inform 


Database). 
PB94-860186/GAR 414,408 PC NO1/MF NO1 


PB94-860194/GAR 
Graphics: Hidden Line/Surface Elimination Tech- 
niques. (Latest citations from the INSPEC Database). 
pg94-860194/GAR 413,741 PC NO1/MF NO1 


PB94-860202/GAR 
High-Definition Television (HDTV): Studio, Broadcas' 
Equipment, and issues. ‘Laloes clations tom te HOOPER 
Database). 
PB94-860202/GAR 413,640 PC .NO1/MF NO1 
PB94-860210/GAR 
Nuclear Control Rooms: Human Factors Engineering. 
Latest = from the Energy Science and Technology 
PB94-860210/GAR 414,995 PC NO1/MF NO1 
PB94-860228/GAR 
Microporous Filters. Gatent citations _ the U.S. Patent 
Bibliographic File with Exemplary Claims, 
PB94-860228/GAR PC NO1/MF NO1 


prvrs 
Papcon0 oat 
ers. (Latest citations from the U.S. 


Interferomet 
Patent Bthaprapi File with Exempiary Claims). 
415,285 PC .NO1/MF NO1 
PB94-860244/GAR 


Digital Private Branch Exchange - Digital PBX. (Latest cita- 
tions from the INSPEC Database). 
PB94-860244/GAR 413,616 PC NO1/MF NO1 


PB94-860251/GAR 
Acoustic Devices: Federal Applied Technologies Available 
for Licensing. (Latest citations from the NTIS Bibliographic 


). 
PB94-860251/GAR 413,799 PC NO1/MF NO1 
PB94-860269/GAR 
ay gy Display, Monitor, Screen, 
and Receiver Technology. (Latest citations from the 


413,641 PC .NO1/MF NO1 


Dynamic Random Access Memories. (Latest citations from 
the U.S. Patent Bibliographic File with Ex Claims). 

PB94-860277/GAR 413,666 PC NO1/MF NO1 
PB94-860285/GAR 


User Interface Management Systems. (Latest citations from 
the INSPEC Database). 
PB94-860285/GAR 413,754 PC NO1/MF NO1 


PB94-860293/GAR 


Natural Language interfaces. (Latest citations from the 
INSPEC Database). 

PB94-860293/GAR 413,742 PC NO1/MF NO1 
PB94-860301/GAR 


Stain Resistant Textiles and Fabrics. (Latest citations from 
World Textile Abstracts). 
PB94-860301/GAR 414,521 PC .NO1/MF NO1 


ge ees 


Conservation (Latest cita- 
eye = Through y~ Le Design. 
PB94-860319/GAR “94,068 PC NO1/MF NO1 


i Database). 
414,325 PC NO1/MF NO1 
Quantum Well Lasers. (Latest citations from 
the INSPEC . 
PB94-860335/GAR 415,286 PC NO1/MF NO1 


’ Paper and Board, Printing, 

= industries Research Associations Data- 

PB94-860343/GAR 413,626 PC NO1/MF NO1 
PB94-860350/GAR 

an Sie in Nuclear Comm Fasiiee. (Latest cita- 

tions nergy Science re, Database). 

PB94-860350/GAR 414,996 NO1/MF Not 
PB94-860368/GAR 

py! User interfaces. (Latest citations from the 

C Database). 


413,617 PC .NO1/MF NO1 
PB94-860376/GAR 
bem ned Material. (Latest citations from 


ey op ee 
Ei Compendex*Pius ). 
poosse0se /GAR 413,874 PC NO1/MF NO1 


PB94-860384/GAR 
Intelligent Buildings. (Latest citations from the INSPEC Da- 


PB94-860384/GAR 413,392 PC NO1/MF NO1 
PB94-860392/GAR 


Metal Matrix Composites. (Latest citations from the U.S. 


Hmeyh mm ory File with Ex Claims). 
/GAR 414,507 PC NO1/MF NO1 


PB94-860400/GAR 
Piezoelectric Transducers. (Latest citations from the NTIS 
Biblographic Database). 


OR-80 VOL. 94, No. 5 


PB94-860400/GAR 413,875 PC .NO1/MF NO1 
PB94-860418/GAR 


High Definition Television (HDTV): Standards. (Latest cita- 
tions from the INSPEC Database). 
PB94-8604 18/GAR 413,642 PC NO1/MF NO1 


PB94-860426/GAR 
Tribology: Game Ss — citations from the Ei 


Compendex* Pius 

PB94-860426/GAR 414,429 PC .NO1/MF NO1 
PB94-860434/GAR 

Dioxins: Toxicity and Health Risks. (Latest citations from 

Pollution Abstracts). 

PB94-860434/GAR 414,736 PC .NO1/MF NO1 
PB94-860442/GAF, 

Modifiers for Polymers . (Latest citations from the 


| 
U.S. Patent aphic File with Ex ). 
PB94-860442/ 414,578 NO1/MF NO1 


PB94-860459/GAR 
Just In Time ~ sapere (Latest citations from the ABi/ 


inform Database) 
pBe4-860450/GAR 413,043 PC NO1/MF NOT 
PB94-860467/GAR 
Oil Spilis: Environmental Effects. (Latest citations from the 
Selected Water Resources Abstracts Database). 
PB94-860467/GAR 415,033 PC NO1/MF NO1 


PB94-860475/GAR 
—— (Latest citations from the NTIS Bibliographic 


tabase). 
PB94-860475/GAR 413,452 PC NO1/MF NOT 
PB94-860483/GAR 
Nondestructive Testing of Surfaces and Surface Coatings: 
X-ray Analysis. (Latest citations from the Energy Science 


414,409 PC NO1/MF NO1 


Properties of PZT Ceramics. (Latest citations from Ceramic 


Abstracts Database). 
PB94-860491/GAR 414,451 PC .NO1/MF NO1 


; Occurrence and Treatment in 


itabase). 
414,259 PC NO1/MF NO1 


a aS SS 


base). 
PB94-860517/GAR 414,399 PC NO1/MF NO1 
PB94-860525/GAR 
Fuel Cell Electric Power Generation: Foreign Patent Tech- 
nology . (Latest citations from the Energy Science and 


Technology 

PB94-860525/GAR 413,918 PC .NO1/MF NO1 

PB94-860533/GAR 
Advanced Composites for Aerospace Applications. (Latest 
citations from the NTIS Siblograrne f Database). 
PB94-860533/GAR 414,508 PC NO1/MF NO1 


PB94-860541/GAR 
R and Recycling of Plastic Wastes. (Latest citations 
ion Abstracts). 


PBg4-860541/GAR 414,260 PC NO1/MF NO1 
PB94-860558/GAR 

Soil Erosion Control: Waterway Embankments. (Latest cita- 

— the Selected Water Resources Abstracts Data- 

PB94-860558/GAR PC NO1/MF NO1 
PB94-860566/GAR 

Medical and Pharmaceutical Wastes. (Latest citations from 


Pollution Abstracts). 

PB94-860566/GAR 414,261 PC .NO1/MF NOT 
PB94-860574/GAR 

Toxicity of Arsenic in Humans. (Latest citations from the 

Life Sciences ion Database). 

PB94-860574/GAR 414,328 PC NO1/MF NO1 
PB94-860582/GAR 

Aluminum Nitride Substrates. (Latest citations from Ceramic 


Abstracts Database). 
PB94-860582/GAR 414,452 PC NO1/MF NO1 


413,492 


tion. (Latest citations 
T Database). 
414,650 PC .NO1/MF NO1 


Toxicity of Fibers. (Latest citations from the Energy Science 
Database). 


and bynes | 

PB94-860608/GAR 
PB94-8606 16/GAR 

Parachutes . (Latest citations = the U.S. Patent Biblio- 


pone File with Exemplary Claims 
94-8606 16/GAR 778, 132 PC NO1/MF NO1 


PB94-860624/GAR 


Phase Shifters in Antenna 


the U.S. Patent aroun 
PB94-860624/GAR 


PB94-860632/GAR 


Trihalomethanes in Potable Water. (Latest citations from 
the Selected Water Resources Abstracts Database). 


414,385 PC NO1/MF NO1 


(Latest citations from 
ile with Ex Claims). 
413,643 PC NO1/MF NO1 


PB94-860632/GAR 413,493 PC NO1/MF NO1 
PB94-860640/GAR 


Chemical Vapor Deposition. (Latest citations from the NTIS 


PB94-860640/GAR 414,457 PC NO1/MF NO1 


PB94-860657/GAR 
Data — by my (Latest citations from the NTIS Biblio- 


— Database). 
94-860657/GAR 413,757 PC NO1/MF NO1 


PB94-860673/GAR 

Computer and Computer Viruses. (Latest citations 
from Conference Papers Index) 

PB94-860673/GAR PC NO1/MF NO1 


PB94-860681/GAR 
Just in Time Production ae. (Latest citations from the 


NTIS aphic Da 
PB94 1/GAR 414,379 PC .NO1/MF NO1 


PB94-860699/GAR 
Gas Scrubbers Used in Pollution Control. (Latest citations 


from the Ei Compendex*Pius database). 
PB94-860699/GAR 414,149 PC NO1/MF NO1 


PB94-860707/GAR 
Fuel Cell ications. — citations from the Energy 


Science and Technology Database). 
PB94-860707/GAR 413,474 PC .NO1/MF NO1 


PB94-860715/GAR 
Ceramic Fibers as Reinforcing Material. (Latest citations 


from the NTIS Bibliographic Database). 
PB94-860715/GAR 414,383 PC NO1/MF NO1 


PB94-860723/GAR 
Thermal Batteries. (Latest citations from the NTIS Biblio- 


game Database). 
94-860723/GAR 413,919 PC.NO1/MF NO1 
PB94-860731/GAR 


Graphite Lubricants. (Latest 
*Pius database). 
PB94-860731/GAR 


PB94-860749/GAR 
Composite Repairs. (Latest citations from the NTIS Biblio- 


= Database). 
94-860749/GAR 414,509 PC .NO1/MF NO1 
PB94-860764/GAR 
Polymer Radiation Curing: Polyester Resins. (Latest cita- 
tions from the U.S. Patent Bibliographic File with Exemplary 
Claims). 
PB94-860764/GAR 414,579 PC NO1/MF NO1 
PB94-860772/GAR 


Sol-Gel Films and Coatings. (Latest citations from the 
Searchable Physics Information Notices Database). 
PB94-860772/GAR 414,458 PC .NO1/MF NO1 


PB94-860780/GAR 
of Sialon. (Latest citations from Ceramic Ab- 


stracts Database). 
PB94-860780/GAR 414,453 PC NO1/MF NO1 
PB94-860798/GAR 


Radio Communication Systems. (Latest citations from the 
U.S. Patent aphic File with Exemplary Claims). 
PB94-860798/GA 413,618 PC .NO1/MF NO1 


PB94-860806/GAR 
pay ent med Batteries: Energy Storage and Electric Vehi- 
6 aa Sa (Latest citations from the Energy Science 
PB94-860806. — 413,920 PC .NO1/MF NO1 
PB94-8608 14/GAR 
Hydrogen Chloride and Hydrochloric Acid Air Pollution. 
(Latest citations from the Energy Science and Technology 
Database). 
PB94-860814/GAR 414,150 PC .NO1/MF NO1 
PB94-860822/GAR 


Antilock Brake Systems . 
Mobility Database). 
PB94-860822/GAR 


PB94-860830/GAR 
Electrodeposition. (Latest citations from the NTIS Biblio- 


aphic Database). 
94-860830/GAR 414,459 PC .NO1/MF NO1 


PB94-860848/GAR 


eS Water Swelling: Surface Coatings. (Latest citations 
orld Surface Coatings Abstracts). 
414,580 PC NO1/MF NO1 


413,791 


citations from the Ei 


414,531 PC NO1/MF NO1 


(A Bibliography from the Global 
415,861 PC NO1/MF NO1 


Multilayer Ceramic Capacitors. (Latest citations from Ce- 

ramic Abstracts Database). 

PB94-860855/GAR 413,903 PC NO1/MF NO1 
PB94-860863/GAR 

Deflagration to Detonation Transition in om aes Materials. 

(Latest citations from the NTIS aphic Database). 

PB94-860863/GAR 415, PC NO1/MF NO1 
PB94-86087 1/GAR 

——- and Biofilm Reactors. (Latest citations from the 

le Sciences Collection Database). 

PB04860871/GAR 414,305 PC NO1/MF NO1 
PB94-860889/GAR 

perry Lead Exposure Hazards. (Latest citations from 


Life Sciences Collection Database). 
pis94.860889/GAR 414,737 PC .NO1/MF NO1 
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PB94-860897/GAR 
Smart Cards. (Latest citations from The Computer Data- 


base). 
PB94-860897/GAR 413,667 PC NO1/MF NO1 
PB94-860905/GAR 

Supercomputers: Market Aspects. (Latest citations from 


The Computer Database). 
PB94-860905/GAR 413,668 PC .NO1/MF NO1 


PB94-860913/GAR 
Helmet Mounted Displays. (Latest citations from the NTIS 


Bibliographic Database). 
PB94-860913/GAR 413,864 PC .NO1/MF NO1 


PB94-860921/GAR 
CMOS Latchup. (Latest 
ndex*Plus database). 
PB94-860921/GAR 


PB94-860939/GAR 
Inorganic Polymers (Latest 
Compendex*Plus database). 
PB94-860939/GAR 
PB94-860947/GAR 
Highway Traffic Detectors and Detection. (Latest citations 
from the NTIS Bibliographic Database). 
PB94-860947/GAR 415,862 PC NO1/MF NO1 


PB94-860954/GAR 


Battery Electrodes: Properties and Performance. (Latest ci- 
tations from the Ei Compendex*Plus database). 
PB94-860954/GAR 413,921 PC .NO1/MF NO1 


PB94-860962/GAR 
Carbon Black in Elastomers. (Latest citations from the Ei 


Compendex*Plus database). 
PB94-860962/GAR 414,582 PC .NO1/MF NO1 


PB94-860970/GAR 
Toxic Substances: Effects on Fish. (Latest citations from 


Pollution Abstracts). 
PB94-860970/GAR 414,306 PC .NO1/MF NO1 
PB94-860988/GAR 


Thermoset Molding. (Latest 
Compendex*Plus database). 
PB94-860988/GAR 


PB94-860996/GAR 
Near-Field Microscopy. (Latest citations from the INSPEC 


Database). 

PB94-860996/GAR 414,355 PC .NO1/MF NO1 
PB94-86 1002/GAR 

Soil Erosion. (Latest citations from the Selected Water Re- 

sources Abstracts Database). 

PB94-861002/GAR 413,157 PC.NO1/MF NO1 


PB94-861010/GAR 
Painting of Automotive Plastics. (Latest citations from World 


Surface Coati Abstracts). 
PB94-861010/GAR 414,460 PC .NO1/MF NO1 


PB94-86 1028/GAR 


Computer Aided Instruction: Effectiveness, Student Behav- 
ior, and Acceptance. (Latest citations from the NTIS Biblio- 


raphic Database). 
'B94-861028/GAR 413,343 PC .NO1/MF NO1 
PB94-86 1036/GAR 
Yogurt Manufacture. (Latest citations from Food Science & 


Technology Abstracts (FSTA)). 
PB94-861036/GAR 413,169 PC .NO1/MF NO1 


PB94-86 1044/GAR 
Automatic Welding. (Latest citations from the Manufacturing 


Technology Database). 
PB94-861044/GAR 414,393 PC NO1/MF NO1 
PB94-861051/GAR 


Cellular Neural Networks. (Latest citations from the INSPEC 


Database). 

PB94-861051/GAR 413,378 PC .NO1/MF NO1 
PB94-86 1069/GAR 

Fluoride in Drinking Water. (Latest citations from the Select- 

ed Water Resources Abstracts Database). 

PB94-861069/GAR 414,164 PC .NO1/MF NO1 


PB94-861077/GAR 


Biomass Burning: Pollution and Climatic Effects. (Latest ci- 
tations from the Energy Science and Technology Data- 


base). 

PB94-861077/GAR 414,809 PC NO1/MF NO1 
PB94-86 1085/GAR 

Metals Recovery from Wastewater. (Latest citations from 


the Energy Science and Technology Database). 
PB94-861085/GAR 414,307 PC NO1/MF NO1 


PB94-86 1093/GAR 


Metals Recovery from Solid Wastes yr Uranium. 
(Latest citations from the Energy Science and Technology 


Database). 

PB94-861093/GAR 414,262 PC .NO1/MF NO1 
PB94-861101/GAR 

Uranium Recovery from Wastes. (Latest citations from the 

Energy Science and Technology Database). 

PB94-861101/GAR 414,263 PC .NO1/MF NO1 
PB94-861127/GAR 


Sanitary Landfills. (Latest citations from the NTIS Biblio- 


— Database). 

B94-861127/GAR 414,264 PC .NO1/MF NO1 

PB94-861135/GAR 
Neohesperidine Dihydrochaicone: Natural Sweetener. 
(Latest citations from Food Science & Technology Ab- 
stracts (FSTA)). 


citations the Ej 
413,904 PC .NO1/MF NO1 


from 


citations from the Ei 


414,581 PC NO1/MF NO1 


citations from the Ei 


414,400 PC .NO1/MF NO1 


PB94-861135/GAR 
PB94-861143/GAR 

Kenaf: Alternate Fiber for Pulp and Paper. (Latest citations 

from the Paper and Board, Printing, and Packaging indus- 

tries Research Associations Database) 

PB94-861143/GAR 414,586 PC NO1/MF NO1 


PB94-861150/GAR 
ier Networks. (Latest citations from the NTIS Biblio- 


ic Database). 
94-861150/GAR 413,743 PC NO1/MF NO1 
PB94-861176/GAR 


Fiber Lasers. (Latest citations from the INSPEC Database). 
PB94-861176/GAR 415,287 PC .NO1/MF NO1 


PB94-861184/GAR 
Lubrication in Machining and Metalworking. (Latest citations 
from the Manufacturing Technology Database). 
PB94-861184/GAR 414,532 PC NO1/MF NO1 


PB94-861226/GAR 


Nurses: Manpower , Needs, and Demand. (Latest ci- 
tations from the NTIS Bibliographic Database). 
PB94-861226/GAR 414,343 PC NO1/MF NO1 


PB94-86 1267/GAR 
Food 3 Bbtonepic Da and A. (Latest citations from the 


NTIS — 
PB94-861 WIGAR PC NO1/MF NO1 
PB94-861275/GAR 


i | Effects of Radiation Accidents on Humans. 
(Latest citations from the NTIS Bibliographic Database). 
PB94-861275/GAR 414,694 PC .NO1/MF NO1 


PB94-86 1283/GAR 
Epoxy Lay, aan. (Latest citations from the NTIS 
ataba: 


PBo6861263/GAR 414,461 PC .NO1/MF NO1 
PB94-861291/GAR 
Smart Structures. (Latest citations from the INSPEC Data- 


base). 

PB94-861291/GAR 414,356 PC .NO1/MF NO1 
PB94-86 1309/GAR 

Recycling Zinc. (Latest citations from the NTIS Bibliograph- 


ic Database). 

PB94-861309/GAR 414,265 PC .NO1/MF NO1 
PB94-861317/GAR 

Atomic Absorption Analysis . 

NTIS Bibliographic Database). 

PB94-861317/GAR 


PB94-861325/GAR 
Business Process Reengineering. (Latest citations from the 


ABI/inform Database). 

PB94-861325/GAR 413,044 PC .NO1/MF NO1 
PB94-86 1374/GAR 

lon Excha Resins. (Latest citations from the Ei 


Compendex*Pius database). 
PB94-861374/GAR 413,494 PC .NO1/MF NO1 


PB94-86 1382/GAR 
Aircraft Sonic Boom: Effects on Buildings. (Latest citations 


from the NTIS Bibliographic Database). 
PB94-861382/GAR 414,168 PC .NO1/MF NO1 


PB94-86 1408/GAR 
indoor Air Pollution: Health Effects. (Latest citations from 


the Ei Compendex*Plus database). 
PB94-861408/GAR 414,151 PC .NO1/MF NO1 


PB94-861416/GAR 


Hazardous Materials Transportation. (Latest citations from 
the Ei Compendex*Plus ae 
PB94-861416/GAR 415,869 PC .NO1/MF NO1 


PB94-861424/GAR 
Oil Water Separators. (Latest 


Compendex*Pius database). 

PB94-861424/GAR 415,076 PC .NO1/MF NO1 
PB94-86 1432/GAR 

X-ray Lithography in Integrated Circuit Fabrication. (Latest 

citations from the Ei Compendex* Plus database). 

PB94-861432/GAR 414,401 PC.NO1/MF NO1 


PB94-861440/GAR 
Abrasion-Resistant Coatings. (Latest citations from World 


Surface Coati Abstracts). 
PB94-861440/GAR 414,462 PC NO1/MF NO1 


PB94-86 1457/GAR 
Adhesion improvement with Silicon Based Coupling Agents: 
Surface Coatings. (Latest citations from World Surface 


Coatings Abstracts). 
PB94-861457/GAR 414,435 PC .NO1/MF NO1 
PB94-86 1465/GAR 


Corrosion Protection by Means of Galvanizing. (Latest cita- 
tions from Information Services in Mechanical Engineering 


Database). 
PB94-861465/GAR 414,512 PC .NO1/MF NO1 
PB94-861473/GAR 


Solid Waste Reclamation and Recycling: Plastics. (Latest 
citations from the NTIS = Database). 

PB94-861473/GAR 414,266 PC NO1/MF NO1 
PB94-861481/GAR 

Flue Gases: Detection, Sampling, and ee gg (Latest cita- 

tions from the NTIS Bibliographic Da 

PB94-861481/GAR 414, 777 eC NO1/MF NO1 
PB94-861499/GAR 

Fiber Optic Local Area Networks: Market Aspects. (Latest 

citations from The Computer Database). 


413,170 PC.NO1/MF NO1 


413,171 


(Latest citations from the 
414,308 PC .NO1/MF NO1 


citations from the Ei 


PNL-7745-REV-1-ADD-1 


PB94-861499/GAR 
PB94-86 1507/GAR 


Epoxy Coatings: Anticorrosive and Antifouling. (Latest cita- 
tions from Worid Surface Coatings Abstracts). 
PB94-861507/GAR 414,513 PC .NO1/MF NO1 


PB94-861515/GAR 


Ozonization Used in Water and Sewage Treatment. (Latest 
citations from the NTIS Bibliographic Database). 
PB94-861515/GAR 414,309 PC NO1/MF NO1 


PB94-86 1523/GAR 
Composting. (Latest citations from the NTIS Bibliographic 


Database). 
PB94-861523/GAR 414,267 PC .NO1/MF NO1 
PB94-961001/GAR 


Polish Law on Radio, Television Broadcasting (with Consti- 
tutional Amendment on Radio-TV National Council) 
PB94-961001/GAR 413,631 PC A03 


PB94-96 1002/GAR 


Polish Regulations on VAT Tariffs and Excise Rates. 
PB94-961002/GAR 413,413 PC A03 


PB94-961801/GAR 


Law on Foreign Investment in the Republic of Lithuania (as 

Amended 2/92) with Related Addendum and Resolution. 

PB94-961801/GAR 413,441 PC A03 
PB94-968301/GAR 


Macedonian Law on Transformation of Enterprises with 
Social Capital. 
PB94-968301/GAR 
PC/ICE/T0072 
Manual para Hacer Evaiuaciones en Clase en los Progra- 
mas de Ensenanza de idiomas del Cuerpo de Paz (Hand- 
book for Classroom Testing in Peace Corps Language 


Training Programs)--Translation. 
PB94-120730/GAR 413,333 PC A03/MF A01 


PC/ICE/T0073 


Manuel de Tests a Organiser en Classe dans le Cadre des 
Programmes des Cours de Langue au Corps de la Paix 
(Handbook for Classroom Testing in Peace Corps Lan- 
guage La Programs)--Transiation. 

'B94-120722/GAR 413,332 PC A03/MF A01 


PFC/RR-93-2 
Incoloy 908 database report: On process -- 


pr relationship. 

0E93017616/GAR 414,541 PC AQ3/MF A01 
PNL-SA-21290 

Properties and potential of high-temperature niobium beryl- 


414,583 PC A02/MF A01 


413,619 PC .NO1/MF NO1 


413,414 PC A03 


Structure -- 


lides. 
DE93019169/GAR 
PNL-SA-21741 


Direct ionization of DNA in solution. 
DE93019171/GAR 414,632 PC A03/MF A01 


PNL-SA-22002 
Global combine on mesh architectures with wormhole rout- 


ing. 

0£93018792/GAR 413,676 PC A02/MF A01 
PNL-SA-22046 

Lessons learned from the Hanford Mission Planning Pro- 


ram. 
BE93010170/GAR PC A03/MF A01 
PNL-SA-22129 
Detection of undeclared patente production (reactor oper- 


ations/fuel reprocessi 
DE93018873/GAR 414,775 PC A03/MF A01 
PNL-SA-22527 


Promoting energy efficiency in developing countries: The 


role of NGOs. 
DE93018879/GAR 414,060 PC A02/MF A01 
PNL-SA-22609 
Analysis of superconducti ing magnetic energy storage appli- 
— at a proposed wind farm site near Browning, Mon- 
5£93018793/GAR 
PNL-SA-22650 
Operation of the breeze tunnel to determine mass extinc- 


tion coefficients. 
DE93017672/GAR 415,078 PC A03/MF A01 
PNL-SA-22659 


eT of temporary and future greenhouse gas reduc- 


De93018876/GAR PC A03/MF A01 
PNL-SA-22904 

Pacific Northwest Laboratory tasks a the Office of 

Technol Development national pri 

DE93040667/GAR 414,2, ? PC A03/MF A01 
PNL-5711-VOL-15 

Nondestructive Examination (NDE) Reliability for Inservice 

Inspection of Light Water Reactors. Semiannual Report, 


October 1991-March 1992. 
NUREG/CR-4469-V15/GAR 414,987 
PC A03/MF A01 


414,171 


414,047 PC A02/MF A01 


414,101 


PNL-7745-REV-1-ADD-1 
Contribution of Maternal Radionuclide Burdens to Prenatal 
Radiation Doses: Relationships Between Annual Limits on 
intake and Prenatal Doses. (Revision 1, Addendum 1). 
PB94-121787/GAR 414, 703 PC A06/MF A02 


March 1, 1994 OR-81 
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PNL-8477 
~— at develop and test a multi-function scarifier end 
with an integral conveyance system for waste tank 


remediation. Strategy pian. 
DE93040111/GAR 414,196 PC A0S/MF A01 


PNL-8614-VOL-1 
Apap Remeegnent 6 Greets 1G Cate eed & Mee 
clear Power Phase 1 
NUREG/CR-6043- V1/GAR 414,990 
PC A05/MF A02 
PNL-8678 
Preliminary assessment of energy conservation opportuni- 
ties at the NASA Goddard Space Flight Center, Greenbelt, 
DE93019105/GAR 414,062 PC A05S/MF A01 
PNL-8725 
—_ baseline and energy efficiency resource opportuni- 
i the Forest Products Laboratory, Madison, Wiscon- 


sin. 
DE93040200/GAR 413,937 PC A07/MF A02 
PNL-8756-VOL.2 


Patrick Air Force Base Saapunes resource assessment. 
413,938 PC A0S/MF A01 


Hanford Radiological Protection Support Services annual 


for 1992. 
93019581/GAR 414,695 PC A0S/MF A01 
PNL-8766 
Ecological evaluation of proposed dredged material from 
pony em A and Military Ocean Terminal, Sunny 
Carolina. 


Point, ‘ 
0E93019600/GAR 414,271 PC A11/MF A03 
PPL-128 


Collisional Effects of Trapped Electrons on the Anomalous 
Pinches. 


Particle and Thermal 
N94-13853/4/GAR 415,313 PC A03/MF A01 
PPL-129 


Anomalous Transport Due to the lon Acoustic Instability in 


Tokamaks. 
N94-13852/6/GAR 415,312 PC A03/MF A01 
PPL-130 
Semi-Local Kinetic Analysis of the Toroidal lon Tempera- 


ture Gradient 
N94-13851/8/GAR. 415,311 PC AQ2/MF A01 


PPL-131 


Small Scale Magnetic in Collisioniess Plasmas. 
N94-13836/9/GAR 415,308 PC A02/MF A01 


PPL-132 


STORM Tokamak 


N94-13835/1/GAR 
PPL-135 

Energy Transport Equations for Turbulent Magnetized 
Plasma 


N94-13850/0/GAR 415,310 PC A03/MF A01 
PPL-136 
me ee Ste Seng during Ohmic H-Mode in the STOR-M 


Noe 94 13849/2/GAR 415,309 PC A03/MF A01 
PPL-138 


Scat of Reflectometer Signals from Ri 
N94-13802/1/GAR 415,306 


PPL-139 
MHD Mode Equations in Toroidal Plasmas. 
N94-13877/3/GAR 415,315 PC A0Q3/MF A01 


PPL-140 


pm em my eee | Due to Small Scale Electromagnetic 
lectrostatic Modes in Tokamaks. 
Neat /4/GAR 415,317 PC A03/MF A01 
soecerpente 


ications of soft x-ray lasers. 
93019468/GAR 


PPPL-TH-93-1 
Princeton University Plasma 
Desscoogse/Gak 
PPPL-2698 


Studies of local electron heat 
DE93040429/GAR 


PPPL-2928 
simulation on the linear and nonlinear prop 


tion of the waves in the dielectric 
e99040432/GAR 415,245 PC A03/MF A01 
PPPL-2932 


Fast-ion diffusion measurements from radial triton burn up 


studies. 
DE93040434/GAR 415,299 PC A0Q3/MF A01 
PPPL-2933 


Studies of energy 
agi nsotinds ia 
Recent poges on MHO-ndiced loss of OD tion prod 


0e93040431 /GAR 415,297 PC A03/MF A01 
PPPL-2936 


Transient electron heat diffusivity obtained from trace impu- 
rity injection on TFTR. 


OR-82 VOL. 94, No. 5 


on the Current Rampdown Phase in the 


for AC Operation 
415,307 PC A03/MF A01 


Surfaces. 
A03/MF A01 


415,238 PC A02/MF A01 


Physics yo Theory Di- 
January 1--March 31, 1993. 
415,303 PC AQ3/MF A01 


transport on TFTR. 
415,296 PC A04/MF A01 


in TFTR supershots. 
415,300 PC A04/MF A01 


DE93040433/GAR 415,298 PC A03/MF A01 
PR-D15-0018 


impact of Shorter W: 
N94-14473/0/GAR 


PREPRINT-729 
Retrieval ag of Neural Networks with Infinitely Many 
Nor 1a710/8/GAR 413,765 PC A03/MF A01 
PREPRINT-730 
Rememeaine Gand Grates 6 O08 Layers in Supercon- 
ducting Compounds: A Mean Field Approach. 
N94-14720/4/GAR 415,352 PC A03/MF A01 


PREPRINT-731 
Rin SSS eee © He 


415,510 PC A03/MF A01 


on Optical Quality for Laws. 
415,256 PC AQ3/MF A01 


Standard 
N94-14721 GAR 


PSI-1082/TR-1186 


Development of Gold Electrocatalysts for Alkaline Media. 
PB94-114600/GAR 413,471 PC AQ4/MF A01 


PTI-9231 
Evaluation of Skid Resistance for High-Type Bituminous 
Surfaces. 
PB94-121399/GAR 413,504 PC A09/MF A03 
PUBL-SER-A-130 


L'Evapotranspiration Potentielle en Belgique: Variabilite 

Spatiale et Temporelie (Potential Evapotranspiration in Bel- 
: Spatial and Temporal Variability). 

-13994/6/GAR 414,852 PC A03/MF A01 


PUBL-940151 


Technical Evaluation Motor No. 10 (TEM-10). 
N94-14907/7/GAR 415,607 PC A07/MF A02 


R93-213 
X ray ee from Wolf-Rayet Stars with Recurrent Dust 


Forma 
N94- 15593/0/GAR 413,238 PC A02/MF A01 
R93-957424-F 
Investigation of the Army! of Optical Diagnostic Meas- 
urements at the Exit of the E. 
N94-14682/6/GAR 415,603 PC A03/MF A01 
R-8026-005 


| ean ag Rural Health Networks Under the EACH/RPCH 
pw ny interim Report of the Evaluation of the Essential 
Hospital/Rural Primary Care Hospital 


Progen 17959/GAR 414,331 PC A08/MF A02 
RAE-TM-AERO/PROP-19 


Heat Transfer and Aer of a 3D Design Nozzle 
Guide Vane Tested in the Pyostace isentropic Light Piston 


Facility. 
N94-15696/5/GAR 413,534 PC A03/MF A01 
RAE-TM-AERO/PROP-20 
Optical Fibre a fal -Perot interferometers for Calorimetric 


Heat Transfer 

N94-14701/4/ 413,139 PC A03/MF A01 
RAE-TM-AERO/PROP-21 

Intra-Blade Quantitative Transonic Flow Measurements at 


the Dra Pyestock isentropic Light Piston Facility Using PIV. 
N94-14706/3/GAR 415,171 PC A03/MF A01 


RAE-TM-AERO/PROP-22 
3D Pneumatic and 2D Dynamic Probes: Their Development 
and Subsequent Use in a Transonic Fan. 
N94-14827/7/GAR 413,531 PC A03/MF A01 


RAE-TM-MAT/STR-1207 


Computer Program to Calculate Growth Rates for Cracks at 
Notches in Ri of Residual Stress. 
N94-14818/6/GAR 415,391 PC A04/MF A01 


RAL-93-064 
MA42: A New Frontal Code for Solving Sparse Unsymme- 


tric Systems. 
PB94-124302/GAR 413,731 PC E05/MF E05 
RAL-93-065 


Charmonium Physics at a Tau-Charm Factory. 
PB94-124344/GAR 415.528 PC E05/MF E05 


REPT-7-91-203-11 


Seasonal Variations of Subgrade Response. Appendices. 
PB94-123288/GAR 414,856 PC A05/MF A01 


REPT-66 
eee 26 See an Se fen See Rann at Sas 


Or 
414,806 PC AQ4/MF A01 


rt och i ett Konvention- 
in a Sow-Controlled 


). 
Ppos, 125505/GAR 413,165 PC A06/MF A02 


REPT-86 
Laettbetongbiock i Komposit Samverkan med Betong: Ett 
Foerspaent Platsbyggnadssystem (Blocks of Aerated Con- 
crete Used in Composite Action with Ordinary Concrete: An 


PB94-123635/ 413,398 PC AOS/MF A01 
REPT-87 


\ ‘ 4 F 
ween RB BL AAR 
Suggposier Plousing of 

Pens with Liquid 


of Gestating Sows in ‘te Narrow 
Liquid Feeding: Function Studies and Grouping 
Routines in 5 Sow Pools). 


PB94-123403/GAR 413,164 PC A04/MF A01 
REPT-90-118-30 


Guide for Foundation Engineering in Pennsylvania Karst. 
PB94-121340/GAR 413,510 PC A10/MF A03 


REPT-90-118-40 
Demonstration Applications in the Use of Flowable Backfills 


for Bri Abutments. 
PB94-120672/GAR 413,501 PC AOS/MF A02 
REPT-92-87 


Topological Conditions for the Existence of Invariant Meas- 


ures for Unimodal Maps. 
PB94-123296/GAR 414,593 PC A03/MF A01 


REPT-92-88 
Symmetric and Asymmetric Diophantine Approximation by 


Continued Fractions. 
PB94-126455/GAR 414,603 PC A03/MF A01 


REPT-92-89 
Unifying Investigation of Interior-Point Methods for Convex 


Poon 126468/GAR 414,610 PC A03/MF A0t 
REPT-92-101 
Difference Equation for Generalizations of Charlier Polyno- 


mials. 
N94-14150/4/GAR 414,592 PC A03/MF A01 
REPT-93 


Simulation of the Present-Day Climate with on ECHAM 
Model: Impact of Model Physics and Resolutio 
N94-14709/7/GAR 413,293 PC A08/MF A02 


REPT-93-47 


Simplicial Approach to Integer Programming. Part 2. 
PB94-125382/GAR 414,609 "bc A03/MF A01 


REPT-93-48 


Central Dynamic Share Scheduling in Distributed Systems. 
PB94-125424/GAR 413,795 PC A03/MF A01 


REPT-93-49 
oh omg Mathematical Model or Finite, Periodic Rail Cor- 


Pood 128 125325/GAR 415,844 PC A03/MF A01 
REPT-93-50 


Nested Krylov Methods Based on GCR 
PB94-125317/GAR 413, 787 PC A03/MF A01 


REPT-93-51 


Robustness of a Multiple Semi-Coarsened Grid Method. 
PB94-125309/GAR 414,599 PC A03/MF A01 


REPT-93B00034 


SeaWiFS Technical Report Series. Volume 12, SeaWiFS 
Technical Report Series Cumulative Index: Volumes 1-11 
N94-15529/8/GAR 415,068 PC A03/MF A01 


REPT-93B00048 
Third Annual NASA Science Internet User Working Group 


Conference. 

N94-15116/4/GAR 414,364 PC A20/MF A04 
REPT-93B00079 

—_ International Workshop on Laser Ranging Instrumen- 


Noe. 94.15552/0/GAR 415,779 PC A99/MF A06 
REPT-93B00102 
Prelaunch Optical Characterization of the Laser Geodyna- 


mic Satellite (LAGEOS 2). 
N94-15193/3/GAR 415,690 PC A15/MF A03 


REPT-93B00105 


Circulation and Rainfall Climatology of a 10-Year (1979 - 
1988) Integration with the Goddard Laboratory for Atmos- 
pheres Genera! Circulation Model. 

N94-14074/6/GAR 413,274 PC A11/MF A03 


REPT-93B00107 
NASA Airborne Satellite Instrumentation Calibrator (NASIC) 


Technical Reference. 
N94-13713/0/GAR 415,679 PC A03/MF A01 
REPT-93B00110 


Nimbus-7 Earth Radiation Budget Calibration History. Part 


1: The Solar Channels. 

N94-13963/1/GAR 413,198 PC A04/MF A01 
REPT-93B800111 

Birds of Wallops Island, Virginia, 1970 - 1992. 

N94-13923/5/GAR 414,648 PC A03/MF AOi 
REPT-93B00117-V-14 

Volume 14: The First SeaWifS Intercalibration Round-Robin 

Experiment, SIRREX-1, July 1992. 

N94-14090/2/GAR 415,060 PC A04/MF A01 
REPT-93B00120 

Total Solar Ecli 

N94-15481/2/GAR 
REPT-93E02366 

Mongoose ASIC Microcontroller Programmi 

N94-13871/6/GAR 415,706 
REPT-93E02367 

Simultaneous Solution for Core Magnetic Field and Fluid 

Flow Beneath an Electricaily Mantle. 

N94-13960/7/GAR 414,819 PC A03/MF A01 
REPT-93E02368 

Phase Aligner for the Electronically Scanned Thinned Array 

Radiometer (ESTAR) Instrument. 

N94-13878/1/GAR 415,707 PC A03/MF A01 


of 3 November 1994. 
413,185 PC A04/MF A01 


Guide 
A03/MF A01 
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REPT-93W0000145 


Next Generation Weather Radar (NEXRAD)/Air Route Sur- 
veillance Radar (ARSR) Operational Co son. 
N94-15439/0/GAR 415,834 PC A05/MF A02 


REPT-136 
Develop Research Plan for Use of ATLAS Data. 
N94-13709/8/GAR 413,306 PC A01/MF AO1 
REPT-228 


Verkrijgen van Digitale Ruimtelijke Informatie Uit Luchtfoto's 
(Obtaining Digital Regional Planning Information from Aerial 


Pictures) 
N94-14810/3/GAR 414,900 PC A04/MF A01 
REPT-235 
he av Awerkningsrester fran Barrtraed —_— Var- 
ierande Omstaendigheter (Storage of Logging Ri 
(Softwood) in Windrows under Variable Conditions). 
PB94-123726/GAR 414,807 PC A04/MF A01 


REPT-236 


Braenslekvalitet och Substansfoerluster vid Vaeltlagring av 
Hyggesrester ey Quality and Dry Matter Loss during 
Storage of L Residues in a Windrow). 

PB94-124286/ A 414,808 PC A03/MF A01 


RFP-4756 
Critical operating parameters for microwave solidification of 


hydroxide si 

DE93018800/GAR 414,217 PC A02/MF A01 
RIACS-TR-93-02 

Efficient, Massively Parallel Eigenvalue Computation. 

N94-13921/9/GAR 413,688 PC A03/MF A01 
RIACS-TR-93.03 

Generating Local Addresses and Communication Sets for 


Data-Paraliel Programs. 
N94-15796/3/GAR PC A03/MF A01 


RIACS-TR-93-06 


Alignment-Distribution Graph. 
N94-15112/3/GAR 
Alignment-Distribution Graph 
N94-15956/3/GAR 


RIACS-TR-93-07 


Superconvergence of Galerkin Methods for Hyperbolic Ibvp. 
N94-13922/7/GAR 414,589 PC A03/MF A01 


RIACS-TR-93-08 


Mobile and Replicated Alignment of Arrays in Data-Parallel 
Programs. 
N94-15113/1/GAR 


RIACS-TR-93.09 
Browsing Tool for the Internet Logical Library of the HPCC 


Software Exchange. 
414,365 PC A03/MF A01 


413,721 


413,713 PC A03/MF A01 
413,722 PC A03/MF A01 


413,714 PC A03/MF A01 


N94-15189/1/GAR 
RL-TR-93-130 
Hybrid Finite Element/Waveguide Mode Analysis of Passive 


RF Devices. 
AD-A273 074/5/GAR 413,905 PC A05S/MF A01 
RP-80-06 


Sprinkle Treatment of Bituminous Concrete for Improved 
Skid Resistance. (September, 1993). 
PB94-120656/GAR 413,500 PC A03/MF A01 


$2/251 


U.S. Tag for SO/TC 108 Mechanical Vibration and Shock. 
Minutes of the Accredited Standards Committee on Me- 
chanical Vibration and Shock, S2. 

AD-A273 015/8/GAR 415,370 PC A03/MF A01 

S-729 

Evaluation of Noise and Its Effects on Shuttle Crewmem- 
bers During STS-50/USML-1. 
N94-13961/5/GAR 


S-732 
Investigation of the Effects of Extravehicular Activity (EVA) 


Gloves on Performance 

N94-15717/9/GAR 415,568 PC A03/MF A01 
S-736 

Metabolic Rate Measurements Comparing Supine with Up- 


right Upper-Body Exercises. 
N94-14028/2/GAR 414,669 PC A03/MF A01 


S-737 


Variability of Prediction of Maximal 
the Cycle Ergometer Using Standard Equations 
N94-14032/4/GAR 414,670 PC A03/MF A01 


SAE-92-1997 


Recent Flight-Test Results of ae 3 Airdata Techniques. 
N94-13791/6/GAR 413,129 PC A03/MF A01 


SAND-92-1827 
Calculation and application of quantitative risk goals for nu- 


clear facilities. 
DE93040202/GAR PC A04/MF A01 
SAND-92-2131 


CAESAR project: Experimental and modeling investi 
of methane reforming in a CAtalytically Enhanced 
sorption Receiver on a parabolic dish. 
DE93040203/GAR 414,088 PC A07/MF A02 


SAND-92-2257C 
Superconducting flux flow devices, digital circuits and 


memories. 
DE93019072/GAR 413,817 PC A02/MF A01 
SAND-92-2513C 


Penetration of concrete targets. 
DE93019076/GAR 


414,715 PC A04/MF A01 


gen Consumption on 


414,981 


tions 
Ab- 


415,088 PC A02/MF A01 


SAND-92-2531C 
Reusability of CaF2:Mn TLDS photon irradiations at high 


absorbed-dose 
DE93040049/GAR 414,939 PC A02/MF A01 
SAND92-2688 


Source Term Attenuation by Water in the Mark | Boiling 
i. 


Water Reactor Drywel 

NUREG/CR-5978/GAR 414,944 PC A10/MF A03 
SAND-92-2754C 

Development and characterization of a time-, ion- and 

energy-resolved x-ray diagnostic for PBFA II target experi- 

ments. 

DE93019429/GAR 415,293 PC A03/MF A01 
SAND-92-2759C 

Spectrally and temporally ——— laser emission from ver- 


tical cavity surface emitting laser: 
DE93019410/GAR 415,296 PC A02/MF A01 


SAND-92-2812C 
Observation of reflected waves on the SABRE positive po- 


larity inductive adder MITL. 
DE93019413/GAR 415,465 PC AO1/MF A01 


SAND-93-0179C 


Repetitive, electron-beam diode 
DE93019017/GAR 


SAND-93-0181C 
Characterization of the RHEPP 1 (mu)s magnetic pulse 
le. 


compression modu 

DE93019065/GAR 415,436 PC A01/MF A01 
SAND-93-0182C 

Results of initial testing of the four stage RHEPP accelera- 


tor. 
DE93018849/GAR 415,429 PC A01/MF A01 
SAND-93-0208 


Error propagation equations and tables for estimating the 


uncertainty in ae speed wind tunnel test results. 
DE93018685/GAR 413,133 PC A0S/MF A02 
SAND-93-0241C 


Breakdown model for the bipolar transistor to be used with 
circuit simulator: 
413,882 PC A03/MF A01 


development. 
415,433 PC A01/MF A01 


Ss. 
DE93019422/GAR 
SAND-93-0244C 


Binding of aoe to nanocavity surfaces in silicon. 
DE93019073/GR 415,330 PC A02/MF A01 


SAND-93-0305C 


Wavefront sensors for optical diagnostics in fluid mechan- 
ics: a to heated flow, turbulence and droplet 


evaporation 
DE93040060/GAR 415,124 PC A03/MF AO1 
SAND-93-0386C 
Computational analysis of debris formation in SXPL laser- 


plasma sources. 
DE93019431/GAR 415,466 PC A01/MF A01 
SAND-93-0391C 


Opti wind turbine control — parameters. 
DE9301 1/GAR 414,048 PC A02/MF A01 


SAND-93-0441C 
Cheeeeninnion of amorphous material in shocked quartz 


by NMR spectr: 

DE93019069/GAR 414,439 PC A02/MF A01 
SAND-93-0455 

Optical diagnostic instrument for monitoring etch uniformity 

during piasma etching of polysilicon in a chiorine-helium 

plasma. 

DE93019582/GAR 413,884 PC A03/MF A01 
SAND-93-0641C 

Benchmark study of 2D and 3D finite element calculations 

simulating dynamic pulse buckling tests of cylindrical shells 


under axial impact. 
DE93018859/GAR 414,359 PC A02/MF A01 
SAND-93-0785C 


Time-of-flight heavy ion backscattering spectrometry. 
E90019067 GAR 415,437 2 PC A03/MF A01 
SAND-93-0809C 


Effects of pressure on the orientational ordering and phase 
transitions in solid C(sub 60) and C(sub 70). 
DE93018858/GAR 413,458 PC A01/MF A01 


SAND-93-0875C 
MIMD massively parallel methods for engineering and sci- 


ence pri S. 

DE93019409/GAR 413,770 PC A03/MF A01 
SAND-93-0917C 

pe ney ma environment for supercomputing-based appli- 


ee mechanics 
DE930150247 AR 413,671 PC A03/MF AO1 
SAND-93-0935C 


Message ing in PUMA 

DE93012841/GAR 
SAND-93-0940 

Object-oriented DFD models to present the functional and 


behavioral 
413,679 PC A03/MF A01 


413,670 PC A03/MF A01 


views. 
DE93040206/GAR 

SAND-93r0941 
Proposal for reverse engineering CASE tools to support 


new software 

DE93040207/GAR 413,680 PC A03/MF A01 
SAND-93-0951 

Primer on unique signal stronglinks. 


SAND-93-1940C 


0DE93040208/GAR 
SAND-93-1055 
Waste Isolation Pilot Plant Materials interface Pap nnn 


414,779 PC A03/MF A01 


waste forms and 
DE93040210/GAR 


SAND-93-1135C 
Room closure response to 
—_— of different waste 
DE93013757/GAR 
SAND-93-1263C 
ee 6 ee ey ae eee 


packed 
DE9301 7492/GAR 414,932 PC A02/MF A01 
SAND-93-1283C 


Geometrical pattern 
DE93017641/GAR 


SAND-93-1392C 
Refining a triangulation of a planar straight-line graph to 
eliminate lar a 
DE93016510/GAI 413,672 PC A03/MF A01 
SAND-93-1415C 
Analysis of releases due to drilling at the potential Yucca 
Mountain repository. 
DE93017656/GAR 414,172 PC A01/MF A01 


SAND-93-1485C 
RADionuclide Transport, Removal, and Dose (RADTRAD) 
code 


DE93017658/GAR 414,173 PC A02/MF A01 
SAND-93-1518 


barriers. 
414,197 PC A04/MF A01 


generation and mechanical 
lorms in a bedded salt reposi- 


413,507 PC A01/MF A01 


413,760 PC A03/MF A01 


Bulletin: roma , July 1993. 
‘A03/MF A01 


Sandia T arr | 

DE93040197/GAI 
SAND-93-1597C 

Six degree of freedom fine motion positioning stage based 

on magnetic levitation. 

DE93017651/GAR 413,879 PC A03/MF A01 
SAND-93-1598C 


Motorola MC68040 high-speed design using Altera 
EPM5000 Erasable programmable logic devices. 
DE93017635/GAR 413,816 PC A01/MF A01 


SAND-93-1604C 
Solder technology in the manufacturing of electronic prod- 


ucts. 
DE93018842/GAR 413,880 PC A0Q4/MF A01 
SAND-93-1618C 


Benchmarking the Sandia Pulsed Reactor II! cavity neutron 
spectrum for electronic parts calibration and testing. 
DE93019421/GAR 415,013 PC A02/MF AO1 


SAND-93-1629C 
Optically controlled current filamentation in GaAs photocon- 


ductive semiconductor . 
DE93019427/GAR 413,834 PC AQ3/MF A01 


SAND-93-1630C 
pn a Semiconductor Switches for pulsed power 


De03019441/ /GAR 413,833 PC A03/MF A01 


SAND-93-1639C 


Photopumped x-ray laser research on Satur 
DE93019430/GAR. 415,237 PC A03/MF A01 


SAND-93-1652C 
Preparation and properties of ee derived PZT thin films 


for deci capacitor 
DE93018853/GAR "019.871 PC A03/MF A01 
SAND-93-1661C 


Stress pulse 
DE93019064/GAR 


SAND-93-1672 


Manufacturing t 
DE93019580/GAR 


SAND-93-1674C 


Systems engineering/human factors approach to human 
machine interface design for aided target 
DE93017502/GAR 415,090 A03/MF A01 


SAND-93-1686C 
of very high bandwidth with ATM switches and 


SONET. 
DE93019432/GAR 413,559 PC A02/MF A01 


SAND-93-1837C 
yo accuracy die mechanical stress measurement with the 


ATCO4 er Test Chip 
DE93019435/GAR 413,883 PC A01/MF AO1 


SAND-93-1872C 
Integrated Fuel-Coolant Interaction code: Assessment of 


stand-alone version 6.0. 
DE93019436/GAR 414,975 PC A01/MF A01 
SAND-93-1914C 


Teleoperation with virtual force feedback. 
DE93019406/GAR 413,769 PC A02/MF A01 


SAND-93-1940C 
Invigilation plans for monitoring the quality and reliability of 
continuously produced q 
DE93019733/GAR 414,403 PC A03/MF A01 
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415,121 PC A02/MF A01 


414,410 PC A02/MF A01 
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SAND-93-1990C 
packaging: A review. 
93040059/GAR 413,835 PC AQ3/MF A01 
SAND93-2239. 


Core Based Stress Measurements: A Guide to Their Appii- 
cation. Topical Ri , July 1991-June 1993 
PB94-120854/GA 414,871 PC A08/MF A02 


SAND-93-7044 


Particle method for history-dependent materials. 
DE93018696/GAR 415,372 PC A03/MF A01 


SAO-AXAF-DR-93-039 


AXAF FITS Standard for Ray Trace Interchange. 
N94-14305/4/GAR 413,203 PC A03/MF A01 


SAT-380.02 
Expert System for integrated Structural Analysis and 


Design Optimization for Aerospace Structures 
N94-13673/6/GAR 415,581 PC A04/MF A01 


SATCOM-93-15 


Feasibility Study of a Synthesis Procedure for Array Feeds 
to Improve Radiation Performance of Large Distorted Re- 


flector Antennas 

N94-14501/8/GAR 413,636 PC A03/MF A01 
SECA-TR-91-8 

Low Altitude Plume impingement Handbook. 

N94-14741/0/GAR 413,549 PC A04/MF A01 
SEI-EED-13 

Brick and lime kilns in Ecuador. An example of woodfuel 

use in third worid, small-scale industry. 

DE94702160/GAR 414,022 PC A03/MF A01 
SEI-EED-14 

Health effects of charcoal and wood fuel use in low-income 

households in Lusaka, Zambia. 

DE94702161/GAR 414,682 PC A05/MF A01 


SEI-EED-16 


Rural electrification in Mozambique, Tanzania, Zambia and 
Zimbabwe. Synthesis report from the SEI/BUN workshop 


on rural electrificatioss. 
DE94702162/GAR 413,926 PC A03/MF A01 
SEI-EED-17 
Study on the electrification of low-income households in 
by urban areas of Zambia. Phase 1. Present status. 
94702163/GAR 413,927 PC A03/MF A01 


SEI-EED-18 
Application of the LEAP/EDB energy/environment planning 


system in Costa Rica. 

DE94702164/GAR 414,076 PC A0S/MF A01 
SEI-EED-19 
Problems, policies and pr 


Household — 
DE94702165/GAR 413,941 
SER-GEOPHYS-177 


Papers Presented at the Eleventh International Symposium 


on Earth Tides. 
N94-15800/3/GAR 414,823 PC A09/MF A02 


SHRP-S-344 
Concrete Bridge Protection and Rehabilitation: Chemical 
and Physical yor =~ Rapid Concrete Bridge Deck Pro- 
tection, Repair, and Rehabilitation. 
PB94-120300/GAR 413,498 PC A06/MF A02 
SI-92-101-VOL-1 
Development of the NRC’s Human Performance Investiga- 
tion Process (HPIP). Su . 
NUREG/CR-5455-V1/GAR 415,023 
PC A03/MF A01 


Pe As 03 / MF Aol 


SI-92-101-VOL-2 
it of the NRC's Human Performance Investiga- 
tion Process (HPIP). investigator's Manual. 
NUREG/CR-5455-V2/GAR 415,024 
PC A08/MF A02 


SI-92-101-VOL-3 
Development of the NRC's Human Performance Investiga- 
tion Process (HPIP). Documentation. 
NUREG/CR-5455-V3/GAR 415,025 


PC A0S5/MF A01 
SLU-LBT-R-85-SE 
Avvaenjning av Grisar i ett Suggstyrt och i ett Konvention- 
elit Inhysningssystem (Weaning of Pigs in a Sow-Controlled 
and in a Conventional System). 
PB94-123585/GAR 413,165 PC A06/MF A02 
SLU-LBT-R-86-SE 
a i Komposit Samverkan med Betong: Ett 
Foerspaent Platsbyggnadssystem (Blocks of Aerated Con- 
crete Used in Composite Action with Ordinary Concrete: An 


On-Site —— item). 
PB94-123635/ 413,398 PC A0S/MF A01 
SLU-LBT-R-87-SE 
re av , .-- i Langsmala Boxar med 
ee a Grupperingsrutiner i 5 
of Gestating Sows in Long Narrow 
Feeding: Function Studies and Grouping 


Routines in 5 Sow Pools). 

PB94-123403/GAR 413,164 PC A04/MF AO1 
SNV-4100 

Gasverkstomter i Sverige. En invent av etterbehand- 

lingsbehovet vid landets gasverkstomter. (Gasworks sites in 

Sweden. inventory of the need for after-treatment of the 


country’s gasworks sites). 

0E94702197/GAR 414,317 PC A06/MF A02 
SNV-4144 

Vaexthusgasutsiaepp fraan husdjur. (Greenhouse gas emis- 

sions from livestock). 


OR-84 VOL. 94, No. 5 


DE94702214/GAR 414,125 PC A03/MF A01 


Numerical stability of inite systems. 
DE93019404/GAR 414,587 PC A02/MF A01 
SP-RAPP-1992:17 


Unscreened Low Tension Cabels Scrape Abrasion Tes! 
PB94-123767/GAR 414,431 PC A03/MF AO1 


SP-RAPP-1992:43 
SP Industry Calorimeter tor Rate of Heat Release Measure- 


ments Up to 10MW. 
PB94-124211/GAR 413,523 PC AOQ3/MF A01 
SP-RAPP-1993:23 


Refractive and Dielectric Properties of Helium, Argon and 


Nitrogen Gases. 
PB94-123783/GAR 415,526 PC A03/MF A01 
SP-RAPP-1993:26 
ea aa av Maetare i Utrust 
7 (Caliors 


ting/Testing Meters in 
Bench VM7). 


PB94-124294/GAR 414,423 PC A03/MF A01 
SP-RAPP-1993:45 
Sprickslutning, en Litteraturstudie (Crack Closure, a Litera- 


ture Study). 

PB94-123361/GAR 415,395 PC A03/MF A01 
SP-RAPP-1993:46 

Modifierad Modell foer Livsiaengdsberaekning Ut 

fran Nivaoeverskridande (Modification of a Model for Fa- 

ols Life Predictions Based on Level-Crossing). 

94-123395/GAR 413,402 PC A03/MF A01 

SP-RAPP-1993:47 


Use of Uncertainty Estimates in Testi 
PB94-123759/GAR 414,955 


SP-RAPP-1993:48 


Baseline for a Nordtest Method. Reliability Stress Screening 
of Components. A Guide for Component Users. Nordtest 


Project 1034-92. 
PB94-123775/GAR 413,824 PC A06/MF A02 
SPO-3952 
Growth of New Materials for Solid State Laser Applications. 
The Growth of ZNGEP2 by the Vertical Bri Method. 
N94-15530/6/GAR 415,268 A03/MF A01 


SRA-R93-9083-F 
Coaxial Airblast Atomizers. 
N94-15109/9/GAR 
SRA-R93-9083-F-V-1 
Simulation of Preburner Sprays, Volume 1. 
N94-14906/9/GAR 415,606 PC A01/MF A01 
SRL-ETS-92-0061 
Individual and 
River following K- 
DE93019464/GAR 
SRL-12-F-1993 


Varm-Vatten- 
t Water Test 


PC A03/MF A01 


413,550 PC A10/MF A03 


tion dose to users of the Savannah 
eactor tritium release. 
414,154 PC A02/MF AO1 


Compact Ligh tt CO2 Laser for SDIO Applicat 
AD-A273 010/9/ AR 415,230 PC A03/ ME A01 
SRL-0116-RN 
Techniques for the Flux Growth of Optical Materials 
(Growth of Beta-Barium Borate). 
AD-A272 717/0/GAR 415,229 PC A03/MF A01 


SSCL-PREPRINT-335 
savoene ign of SSC 
DE93019824/GAR 

SSCL-PREPRINT-427 


Spool at the SSCL. 
DE93018753/GAR 


SSCL-PREPRINT-436 


SSC collider arc lattice. 
DE93018754/GAR 


SSCL-PREPRINT-466 
R and D of a yore SSC 80-K Synchrotron Radiation 


Liner System in a -cell of 4-K ts. 
DE93018755/GAR 415,427 PC A03/MF A01 
SSCL-PREPRINT-473 


Wire scanner data analysis for the SSC Linac emittance 


measurement. 

DE93019061/GAR 415,435 PC A02/MF A01 
SSCL-PREPRINT-477 

Effects on channeling of radiation damage due to 28-GeV 


protons. 
DE93018003/GAR 415,409 PC A03/MF A01 
SSCL-PREPRINT-487 
Engi i study of alternative poate options for 
the forwi of the SSC SDC det 
DE93019741/GAR 415,473 3. PC A01/MF AO1 


SSCL-PREPRINT-488 
Design verification and acceptance tests of the ASST-A 


helium ri ation 
DE93019746/GAR 415,474 PC AO3/MF A01 
SSCL-PREPRINT-493 


, fabricati and testing cost effective structural 


composite for the SSCL ; 
DE93019823/GAR 415,478 PC AO1/MF A01 


SS093D0505 
Stra Avionics Technology Definition Studies. Subtask 
3-1A: Electrical Actuation (ELA am. 
N94-14323/7/GAR 415,595 PC A09/MF A03 
STF 15-A92055 


CFD-Simulations for Evaiuation of Thermal Comfort in 
Sparsely Occupied Large Rooms. 


cooling ponds. 
415,479 PC A01/MF A01 
415,425 PC A02/MF A01 


415,426 PC A02/MF A01 


PB94-124625/GAR 413,391 PC E05/MF E05 


STF34-A93005 
Squeeze Casting: A Literature Review 
PB94-124575/GAR 
STF34-A93113 
Channel Model for AC Electric Arc. 
PB94-124591/GAR 414,567 PC E05/MF E05 
STF34-A93129 
Process Modelling of Aluminium Alioys. Second Progress 
Report: Modelling of the Quench Sensitivity of Alloy 


414,566 PC E06/MF E06 


414,395 PC E06/MF E06 


AA6082. 
PB94-124567/GAR 


STF34-A93134 

COMPETENCE 2000: Study on Training Requirements of 

the n Metallurgical Industry. 

PB94-124609/GAR 413,353 PC E05/MF E05 
SUPRI-TR-93 

Analytical steam injection model for layered systems. 

DE93000162/GAR 414,858 PC A06/MF A02 
SUPRI-TR-94 

Computer modeling of a three-dimensional steam injection 


Sdesoonts 
93000163/GAR 414,859 PC A03/MF A01 


SVF-465 
Kartlaeggning av installerade NO(sub x)-, SO(sub 2)- och 
CO-instrument. (installations of instruments for continuous 
measurements of NO(sub x), SO(sub 2) and CO). 
DE94702199/GAR 414,122 PC A06/MF A02 
SVF-466 


NO(sub ———- av gaser fraan gasturbiner och diesel- 
motorer genom foerkoppling till fastbraensieeidad panna 
(NO(sub x) reduction of gases from gas turbines and diesel 


oe by combination with a boiler for solid fuel). 
94702200/GAR 414,123 PC A03/MF A01 


SWRI-3178-3.1 
Stratified-Charge Glow Plug Ignition Engine Experiments. 


Topical Report. 
PB94-119880/GAR 413,943 PC A03/MF A01 


TDA-PR-42-114 


Telecommunications and Data ———— Report. 
N94-14369/0/GAR 415,623 PC A16/MF A03 


TDA-83-311-VOL-1 
Project Plan for Captive Thermal Power Plant-ib Valley, 


Orissa, India. 
PB94-124062/GAR 413,932 PC A03 


TDA-83-311-VOL-2 
Feasibility Study for Captive Thermal Power Plant, Ib Valley, 


india. 
PB94-124070/GAR 413,933 PC A10 


TDA-89-356-VOL-9 


Management Information Systems Requirements Study for 
+ Nigam Ltd. Visakhapatnam Stee! Plant. 


Volume 
PB94-1 16621/GAR 414,527 PC A23 


TDA-89-357-VOL-4 
Process Control Study for Tata iron and Stee! Company, 


Pao4-1 16613/GAR 414,526 PC A16 
TDA-89-526-VOL-1 

Hueque-Barrancas Project (Venezuela). 

PB94-120557/GAR 
TDA-92-715B-VOL-3 


Feasibility Study for Gas Turbine Generation and Transmis- 
sion a 60 MW Emergency Gas Turbine Generation 


Power Plan’ 
PB94- 120573/GAR 413,930 PC AOS 


TDA-92-GRI-01 
Technical and Economic Barriers to innovative Gas Stor- 
. Final Report, November 1991-July 1992. 
94-120904/GAR 414,027 PC A05S/MF A01 
TDA-93-734B-VOL-1 
Feasibility S of Private VSAT Networks in Hungary. 
PB94-113925/GAR 413,605 PC AOS 
TDP-87-710B-VOL-12 
Turkish National Frequency Monitoring System Feasibility 
Studies. Executive Summary. 
PB94-116688/GAR 413,629 PC A03 
TDP-89-321-V1 
Inland Water Transport III Project (Bangladesh) 
PB94-120565/GAR 415,839 PC A15 
TOP-89-356-VOL-7 
Production Planning a System for Steel Author- 
ity of India Rourkela Steel it. Volume 1. 
PB94-116647/GAR 414,529 PC A12 
TDP-89-356-VOL-8 
Production Planning and Mai 
thority of India Rourkela Steel 
PB94-116654/GAR 
TDP-89-356-VOL-10 
it Information Systems Requirements Study for 
oe pa Nigam Ltd., Visakhapatnamstee! Plant. 


lolume 2. 
PB94-116639/GAR 414,528 PC AG 


413,487 PC A06 


it System for Steel Au- 
it. Volume 2. 
414,530 PC A99 
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TDP-92-515B-VOL-1 
Feasibility Study/Conceptual Design for Water Supply, 
Wastewater and Drainage. The Occidental Coastal Region, 


Venezuela. Final Report. 
PB94-116670/GAR 414,294 PCAN 


TIOS-93/14 
Language of Finite Probabilistic Processes and Its Inter- 


leaving Semantics. 
PB94-125291/GAR 413,786 PC A03/MF A01 
TIOS-93/15 


Example of the EXPANSE Signalling Protocol. 
PB94-125283/GAR 413,624 PC A03/MF A01 


TIOS-93/ 16 


Recursive Bundie Event Structures. 
PB94-125275/GAR 413,785 PC A03/MF A01 


TIOS-93/17 


Modeling Systems by Probabilistic Process Algebra: An 
Event Structures Approach. 
PB94-125259/GAR 


TM-93-067 
Feasibility of fey Aluminum-Lithium Structures for 


413,733 PC A03/MF A01 


Cry ic Tan 
N94-14026/6/GAR 


TN-035 
Multigrid Solution of Internal Flows Using Unstructured So- 


lution Adaptive Meshes. 
N94-14356/7/GAR 413,520 PC A03/MF A01 
TNW-92-03.1 


Congestion Management: Travel Behavior and the Use of 
impact Fees. Volume 1. Effects of Household Structure and 
Selected Characteristics on Trip Chaining. 

PB94-119492/GAR 415,874 PC A03/MF A01 


TNW-92-03.2 


Congestion Management: Travel Behavior and the Use of 
Impact Fees. Volume 2. Traffic Impact Fees. issues Re- 


garding Calculation and Effi 
'B94-119500/GAR 415,875 PC A04/MF A01 


TNW-93-06 
Impact of Second Priority Signal Preemption on Kitsap 
Transit and Bremerton Travelers. 
PB94-119518/GAR 415,876 PC A04/MF A01 


TR-HSV-93-0002 


Experimental Instrumentation System for the Phased ed 
Mirror Extendible Large Aperture (PAMELA) Test Pr 
N94-14430/0/GAR 415,255 PC A03/ F A01 


TR-01-93 


Methods for Aquatic Toxicity Identification Evaluations: 
Phase 2 Toxicity Identification Procedures for Samples Ex- 
hibiting Acute and Chronic Toxicity. 

PB94-114907/GAR 414,291 PC A04/MF AO1 


TR-3 


pa a Equation Calculation of Solvent Activation Free En- 
ergies for Electron and Proton Transfer Reactions. 
-A272 665/1/GAR 413,455 PC A03/MF A01 


enenee 
PSM: Datamodelleren, in Het Kwadraat (PSM: A New Gen- 


eration of Data Modeli 
N94-14072/0/GAR 414,363 PC A03/MF A01 
TR-4002-93-10 


Develop Advanced Nonlinear Signal Analysis Topographical 


Mapping System. 
N94-1 6/0/GAR 413,551 PC A03/MF A01 
TRC-CAB-9308 


Antenna Pattern Control Using pete Oe 
N94-13799/9/GAR 413,813 PC {A06/MF A02 


TRITA-KT-92-6 
Preparation, characterization and modeling of air electrodes 


for alkaline fuel cells 
DE94702202/GAR 414,055 PC A06/MF A02 
TTI-2-10-90-2034 


Transportation Aspects of the Maquiladora Industry Locat- 
ed on the Texas/Mexico Border. 
PB94-120912/GAR 415,857 PC A10/MF A03 


TVA/WR-92/25 


Definitive evaluation of Wheeler Reservoir sedments toxicity 
using juvenile freshwater mussels (Andodonta imbecillis 


Say). 
DE93040414/GAR 414,275 PC A03/MF A01 
TWR-17674 


Technical Evaluation Motor No. 10 (TEM-10). 
N94-14907/7/GAR 415,607 PC A07/MF A02 


TWR-50222 


Qualification Test of the Ross Double Planetary Mi 
N94-14497/9/GAR 413,548 PC s03/ ME A01 


UAH-5 


Earth Science and 
N94-14484/7/GAR 


UAH-5-32734 


Develop Research Pian for Use of ATLAS Data. 
N94-13709/8/GAR 413,306 PC A0Q1/MF A01 


UCB-ITS-PRR-92-2 
Feasibility Study of Advanced Technology HOV Systems. 
Volume 1. Phased Implementation of Longitudinal Control 
Pooe tt 19740/GAR 415,852 PC A06/MF A02 
UCB-ITS-PRR-92-3 


Feasibility Si of Advanced T Vv Systems. 
Vonme BA. Feneniity of poe Rte cory Be dh om -Powered 


mations Gy Looe Cone Welding. 
413,526 PC A04/MF A01 


tion. 
414,919 PC A02/MF A01 


Electric Vehicle Technology in El-Monte Busway. A Case 


Study. 
PB94-119757/GAR 415,853 PC A08/MF A02 
UCB-ITS-PRR-92-4 


Feasibility Study of Advanced Technology HOV Systems. 
Volume 2B. Emissions Impact of Roadway-Powered Electric 
Buses, Light-Duty Vehicles, and Automobiles. 

PB94-119765/GAR 415,854 PC A06/MF A02 


UCB-ITS-PRR-92-5 


Feasibility Study of Advanced Techi HOV Systems. 

Volume 3. Benefit implications of Alternative Policies for In- 
cluding HOV Lanes in Route Guidance Networks. 

PB94-119773/GAR 415,855 PC A0S/MF A01 


UCB-ITS-PRR-92-6 


Feasibility Study of Advanced Technology HOV Systems. 
Volume 4. implementation of Lateral Control Systems in 


Transitways. 
PB94-119781/GAR 415,856 PC A0S/MF A02 
UCRL-CR- 103699 


Final report on subcontract B076260, (Synthesis of Bor- 


ates). 
DE93019501/GAR 415,239 PC A02/MF A01 
UCRL-CR-113135 


a energy principle for flute perturbations in axi- 
mirror machines. 


0E99019399/GAR 414,926 PC A03/MF A01 
UCRL-CR-113904 
Velocity measurements in a boundary layer with a density 


ge. 
'93019627/GAR 415,123 PC A03/MF A01 
UCRL-CR-114509 
Temperature of aircraft cargo flame exposure during acci- 
dents ii ing fuel spills. 
DE93019633/GAR 413,079 PC A13/MF A03 
a aes ho 


Ef survivability support. Volume 1, Final report. 
90019016/GAl 415,243 PC A05/MF A01 
UCRL-CR-114992-VOL.2 


Beesoses 10/GAI 
UCRL-ID-106454-93-3 


—— Livermore National Laboratory safeguards and 
quarterly progress report to the US Department of 


Energy, Guarter ending June 30, 1993. 
DE! 0650/GAR 415, 021 PC A03/MF A01 


UCRL-ID-110618 
Engi ing Assessment and Certification of Integrity of the 


4 1 tank system. 

DE93019551/GAR 414,226 PC A02/MF A02 
UCRL-ID-111753 

Closure plan for the High-Explosives Open Burn Treatment 

Facility at Lawrence Livermore National Laboratory, Experi- 


mental Test Site 300. 
DE93019548/GAR 415,080 PC A99/MF A06 
UCRL-ID-113760 


Signal processing of Shiley heart valve data for fracture de- 


tection. 

DE93018908/GAR 414,666 PC A03/MF A01 
UCRL-ID-113780 

On-site inspection: A brief overview and bibliography of 

— pertinent to assessing suspected nuclear test 

DE93019563/GAR 414,778 PC A03/MF A01 
UCRL-ID-114297 

Laser propagation in underdense plasmas: Scaling argu- 


ments. 

DE93040439/GAR 415,301 PC A03/MF A01 
UCRL-ID-114809 

Risk assessment of the arming and firing system at the 


Nevada Test Site. 
414,777 PC A05/MF A01 


. Volume 2, Final report. 
415,244 PC A09/MF A03 


DE93019555/GAR 
UCRL-ID-114838 
Dual-band, infrared buried mine detection using a statistical 


pa’ approach 
Beos04 a7O/GAR 415,081 PC A03/MF A01 
UCRL-ID-114953 


INSENS classification 
DE93019619/GAR 


UCRL-ID-115107 
E techniques to obtain uniform heating of spheri- 
cal metal dhjects induction furnace. 


cal metal in an 
DE93040442/GAR 414,345 PC A03/MF A01 
UCRL-JC-110813 

K-shell emission from 140 femtosecond laser-produced 


plasmas created from porous aluminum 
DE93018085/GAR 415,291 Re no2/MF A01 


UCRL-JC-111060 
Ash cloud aviation 
DE93018087/GAR 

UCRL-JC-111938 
Computational mode! of a magnetic modulator for copper 


lasers. 
DE93019603/GAR 415,241 PC A02/MF A01 
UCRL-JC-112167 


report. 
413,804 PC A03/MF A01 


413,259 PC A03/MF A01 


for ICF. 


93018634/GAR 414,924 PC A02/MF A01 
UCRL-JC-112216 
MODIL cryocooler producibility demonstration project re- 


UCRL-JC-114597 


DE93017981/GAR 
UCRL-JC-112246 


Overview of WARP, a particle code for 
DE93018637/GAR 415,421 


UCRL-JC-112492 


Generation of intense ultrashort x-ray pulses. 
DE93019607/GAR 415,242 PC A03/MF A01 


UCRL-JC-112493 
Applications and source development for high-repetition 


rate x-ray lasers. 
DE93019547/GAR 415,240 PC A02/MF A01 
UCRL-JC-112599 


Novel scheme to handle highly pulsed loads with a stand- 


ard helium refrigerator. 
DE93019617/GAR 414,927 PC AQ2/MF AO1 
UCRL-JC-112604 


Three dimensional ultrasonic imaging: An aging aircraft 


nondestructive —_— tool 
DE93018088/GA' 413,088 PC A02/MF A01 
UCRL-JC-112669 


Mediated electrochemical oxidation of mixed wastes. 
DE93019145/GAR 414,183 PC A02/MF A01 


UCRL-JC-112716 
‘Pen’ penetration code: Comparison with experi- 


415,678 PC A02/MF A01 


lon Fusion. 
A03/MF A01 


ion fusion. 
‘A02/MF A01 


| variability. 
414,611 PC A03/MF A01 


to facilitate PWAs. 


ments and with CALE calculations. 
DE93017194/GAR 415,085 PC A03/MF A01 
Laser guide star measurements at Lawrence Livermore Na- 
tional Laboratory. 
0DE93018081/GAR 413,181 PC A03/MF A01 
Lower hybrid counter current drive for edge current density 
modification in Diil-D. 
414,925 PC A02/MF A01 
UCRL-JC-113265 
RE RS OR Se 
UCRL-JC-113284 
Recirculating induction accelerators for 
UCRL-JC-113319 
Vectorized presentation-level services for scientific distribut- 
UCRL-JC-113408 
Size reduction of energetic materials by we, 
Mee Aos/ ME 
UCRL-JC-113527 
Radiosity algorithms using higher order finite element meth- 
UCRL-JC-113547 
Uncertainty versus In 
UCRL-JC-113555 
Using value 
414,216 PC A03/MF A01 
UCRL-JC-113556 
VE/CAD syner 
414,373 PC A02/MF A01 
UCRL-JC-113639 
Volume rendering of 3D scalar and vector fields at LLNL. 
UCRL-JC-113664 
Statement of David E. Baldwin, Associate Director for 
C. Crawford, Vice President, Sandia National Laboratories, 
eat to the Subcommittee on Research 
United States Senate, W: ion, DC, March 22, 1993. 
DE93017991/GAR 413,981 PC A02/MF A01 
Dual-band infrared thermography for quantitative nonde- 
structive evaluation. 
DE93019151/GAR 413,090 PC A03/MF A01 
Two-dimensional particle-in-cell simulation on transputer 
arrays. 
DE93017977/GAR 415,290 PC A03/MF A01 
-_ for on-site chemical analysis to support CWC inspec- 
DE99018099/GAR 414,751 PC A03/MF A01 
Preparation for the Nuclear Non-Proliferation Treaty Exten- 
sion Conference in 1995. W i. 
414,773 A03/MF A01 


UCRL-JC-113177 

UCRL-JC-113264 
DE93019157/GAR 
O£93019158/GAR 415,292 PC A03/MF A01 
DE93019146/GAR 415,440 
0e99018007/GAR 413,674 PC A02/MF A01 
DE93018644/GAR 415,079 
5E93018098/GAR 413,675 PC A02/MF A01 
DE93018105/GAR 
DE93018640/ An 
DE93019144/¢ ‘AR 
DE93018000/GAR 413,673 PC A03/MF A01 
Energy, Lawrence Livermore National Laboratory and John 
ment of the Committee on Environment and Public Worke, 

UCRL-JC-113742 

UCRL-JC-113823 

UCRL-JC-113871 

UCRL-JC-113936 
DE93018068/GAR 


UCRL-JC-114416 
Characterization and possible repair of defects in Soft X-ray 
DE93019147/GAR 413,881 PC A02/MF A01 


UCRL-JC-114597 


Database model for evaluating material accountability safe- 
guards effectiveness against protracted theft. 
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DE93019150/GAR 415,019 PC A02/MF A01 
UCRL-JC-114801 


Locally adaptive remeshing scheme for calculating fluid in- 

stabilities. be 

DE93019577/GAR 415,122 PC AQ2/MF A01 
UCRL-JC- 114935 

ee, ay eee & 


699018097/GAR 413,089 PC A02/MF A01 
UCRL-LR- 108906 


Design, development and evaluation of a precision air bear- 
table with large diameter through-hole. 
ng rir ae 117/GAR 414,776 PC AO5/MF A01 


ee 


of the X-ray Laser Program 
19550/GAR 


UCRL-MA-115210 
Everything you might want to know about the internet but 


are afraid to ask. A new users resource. 
DE93041118/GAR 413,771 PC A14/MF A03 


UCRL-52000-93-5 


E and Technology Review, May 1993. 
DE 198/GAR 414,741 


UCRL-53809-92 


Institute of 
Annual report 
DE93019209/GAR 


UCSD-916904R 


Theoretical particle physics. epee report, FY 1 
DE94000538/GAR 415,503 PC AO3/ ME Aol 


UDR-TR-93-69 
Weldalite (trademark) 049 (Al 2095-T8): Anisotropy Effects 


at oe Conditions. 

AD-A272 658/6/GAR 414,540 PC A03/MF A01 
UH-511-764-93 

Simulati eeuaaty with ISAJET 7.0/ISASUSY 1.0. 

DES30 18866) GA 415,410 PC AQ2/MF A01 
UI-6197-07-REV 


Regional Variation in the impact of Medicare Physician Pay- 
ment Reform. (Revised January 1993). 
PB94-114428/GAR 414,336 PC A08/MF A02 


UILU-WRC-93-217 
Evaluation of Policy Tools to Establish Forests and Protect 
Cornbelt Watersheds. 


Water Quality in 
PB94-116431/GAR 414,293 PC A03/MF A01 


UK/IEA-CR/58/GAR 


414,537 PC A03/MF A01 


PC A03/MF A01 


Geophysics and Planetary Physics, 
, October 1, 1991--September 30, 1992. 


415,332 PC A06/MF A02 


1992. 


FGD Performance and Experience on Coal-Fired Plants. 
UK/IEA-CR/58/GAR 414,153 PC$108.00 


UK/IEA-CR/59/GAR 
Advanced Power Generation from Fuel Cells: implications 


for Coal. 
UK/IEA-CR/59/GAR 414,878 PC$108.00 
UK/IEA-CR/60/GAR 


—_ Sulphur in Coal. 
/\EA-CR/60/GAR 
UM-026952 


414,879 PC$108.00 


Clouds of Neutral Hydr 


Distance to the _ Vv 
N94-13716/3/GA 413,192 PC A03/M 


UM-522746 


S. 
413,650 PC A01/MF A01 


— Speed All-Optical Ne 
-13682/7/GAR 
UMA-030601-2-T 


eee Geen & ant 
N94-13720/5/GAR 


UMTRIS- 1992 
Transit Research Abstracts, 1993. Volume 


impedance Plane. 
415,319 PC A03/MF A01 


PB94-123999/GAR 415,877 PG A18/MF A04 
URC-80436 
Destruction of Problematic Airborne Contaminants by Hy- 
too Using a Catalytically Active, Regenerable 
Noa14109/3/ 414,128 PC A04/MF A01 
USAATC-TR-93-A-005 


idelity Assessment of a UH-60A Simulation on the NASA 
Ames Vertical Motion Simulator 
N94-15793/0/GAR 413,119 PC A14/MF A03 


USDA/FEM-93/01 
Forest E Management: An Ecological, Economic, 
and boy ty ~— of the Forest Ecosystem 
Management Toon 
PB94-118072/GAR 414,803 PC A99/MF E11 


USGS-BULL-1839-L 
ey 4 Soe eee b Se 
Southeastern 


Basins, Appachian 
PB94-116159/GAR 
USGS-BULL-1904-L 


414,845 PC A04/MF A01 


Backthrusting in the Feich 

and Calumet Troughs Area the Penokean Oregon, North- 

ern Michigan (Chapter L). Contribution to Precambrian Ge- 

peee-115062/ " 414,842 PC A03/MF A01 
USGS-BULL-1904-M 

Regional Structural Mode! for Gold Mineralization in the 

Southern Part of the Archean Superior Province, United 


OR-86 VOL. 94, No. 5 


States (Chapter >. Contributions to Precambrian Geology 


of Lake Superior Region 
PB94-116035/GAR 414,866 PC A03/MF A01 


USGS-BULL-1917-H 


eee lems of a Synorogenic Continental Depos- 
it. Upper Paleocene and Lower Eocene Wasatch For- 


maten © So Ponte Cre Gass, Nemmesst Weenie 
(Chapter H). Evolution of Sedimentary Basins, Powder 
River Basin. 
PB94-116027/GAR 414,844 PC A03/MF A01 
USGS-BULL-1970-A 


Revisions of Stratigraphic Nomenciature within the 
Keweenawan Supergroup of Northern Michigan (Chapter 
A). Geochemistry, Petrography, and voteanaltey of Rhyo- 
lites of the Portage Lake Voicanics, Keweenaw Peninsula, 


Michigan (Chapter B). 
PB94-116019/GAR 414,843 PC A0S/MF A01 
USGS-BULL-1970-B 


Revisions of Stratigraphic Nomenciature within the 
Keweenawan Supergroup of Northern Michigan (Chapter 
A). Geochemistry. $reg and Volcanology of —— 
lites of the Potine Lake Voicanics, Keweenaw Peninsula. 


Michigan (Chapter B). 

PB94-116019/GAR 414,843 PC A05/MF A01 
USGS-BULL-2029 

Volicanogenic Mount a Formation and the Overlying 

Glaciogenic Konnarock Formation. Two Late Proterozoic 

Units in Southwestern Virginia. 

PB94-116209/GAR 
USGS-BULL-2050 


Comparison of the Cretaceous-Tertiary Boundary Impact 
Events and the 0.77-Ma Australasian Tektite Event: Rel- 
evance to Mass Extinction. 

PB94-116167/GAR 414,846 PC A03/MF A01 


USGS/G-2017-06 


Evaluation of Policy Tools to Establish Forests and Protect 
Water Quality in Cornbelt Watersheds. 
P894-116431/GAR 414,293 PC A03/MF A01 


USGS-PP-1536 


Liquefaction Evidence for One or More Str 
Earthquakes in the Wabash Valley of Southern 
linois, with a Preliminary Estimate of Magnitude. 
PB94-115425/GAR 414,841 PC A03/MF A01 


USGS/WRI-91-4191 


Ground-Water Hydrology and Simulation of Saltwater En- 
croachment, — Aquifer System of Southern Cape 


May County, New 
PB94-116092/GAR 414,855 PC A0S/MF A02 
USGS/WRI-92-4053 


Seon Characteristics, Nutrient Loading and Limita- 
tion, Potential Sources of Taste and Odor Problems in 


Standley Lake, Colorado. 
PB94-116241/GAR 414,292 PC A04/MF A01 


USGS/WRI-92-4149 
Floods of September 26-October 4, 1986, and August 14- 


17, 1987, in illinois. 
PB94-115623/GAR 413,323 PC A06/MF A02 


pari en 


Noe. rierrr<y A7aN ealaaied 


VPI-E-93-09 
Verification of a Me og og Infiltration Model for the 


Resin Transfer Molding Pr 
N94-15656/9/GAR OCe8S 414,519 PC A05/MF A02 


VTI/MEDDELANDE-691 
Pr iodik: + Baer- och Foerstaerkningslager 
( fi thod: Roadbase and Sub-Base) 
PB94-124203/GAR 413,495 PC A04/MF A01 


VTI/MEDDELANDE-708 


Amering och Stree av Sand i vid Foer- 
and Stabicabon Prov vid Sunne 1988 (Reinforcement 

of Sand in a Roadbase. An Experiment in 
peed 1243 124351/GAR 


Western Sweden 1988). 
413,511 PC A05/MF A01 
VTI/MEDDELANDE-711 


Saekerhetsfoerbaettringar av Lokala Trafikmiljoeer. Korsnin- 
gen Brogatan/Hamngatan i Haimstad (Safety improve- 
ments of Local Traffic Environments, a Junction in Haim- 


stad, Western Sweden). 
PB94-116373/GAR 415,868 PC A04/MF A01 
VTRC-94-R4 


Armor Rock Habitat Survey of Hampton Roads Tunnel. 

PB94-118452/GAR 413,485 PC A03/MF AO01 
VTRC-94-R12 

Concrete Bridge Protection and Rehabilitation: Chemical 

and Physical T: . Rapid Concrete Bridge Deck Pro- 

tection, Repair, and ehabilitation. 

PB94-120300/GAR 413,498 PC A06/MF A02 


VTT-PUBS- 109 


Study on the Possibilities to Apply Spectrumindex. 
N94-14034/0/GAR 413,387 PC A03/MF A01 


VTT-PUBS-116 
Transition of Building ae Consumption Using Multi- 


Input, bee ray Dynamic Model. 
N94-14055/5/GAR 413,388 PC A03/MF A01 


W-1/92 
Verfahren Zur Bewertung des Mechanischen Verhaltens 
von Randschichten ( Process for Evaluation of Mechanical 
Behavior of Surface Films). 


414,847 PC A03/MF A01 


Holocene 
indiana and 


ons, 140 PC A15/MF A03 


N94-14007/6/GAR 


W-9219 
Verdelingspraken voor een Locatieparameter (Distributional 
inferences for a Location Parameter). 
N94-14545/5/GAR 414,614 PC A03/MF A01 
w9308 


Bifurcation Sequences at 1:4 Resonance: An inventory. 
PB94-125408/GAR 414,602 PC A03/MF A01 


Normal Forms for Perturbations of the Euler Top. 
PB94-125390/GAR 415,396 PC A03/MF A01 


Ww9310 
Grid-independent Convergence Based on Preconditioning 


Techniques. 
PB94-125358/GAR 414,601 PC A03/MF A01 


w9311 


414,570 PC A0S/MF A02 


Necessary and Sufficient Conditions for the Existence of 

the Stabilizing Solution of the Riccati Equation in a Hilbert 
e: A Popov Function Approach. 

PB94-125341/GAR 413,752 PC A03/MF A01 


w9312 
Chebyshev-Markov Rational Functions over Several inter- 


vals. 
PB94-125333/GAR 414,600 PC A03/MF A01 
WA-RD-309.2 


Western States Transparent Borders Project: Institutional 
Barriers and Recommended Actions - Washington. 
PB94-121381/GAR 415,858 PC A06/MF A02 


WAP-11-93 


World Agricultural Production, November 1993. Former 
Soviet Union Major Grain Producing Republics. 
PB94-121167/GAR 413,154 PC ‘A04/MF A01 


WAPD-T-3010 
Hydrogen pickup and redistribution in alpha-annealed Zirca- 


093018050/GAR 415,009 PC A03/MF A01 
WCDMP-21 


CCL Working Group on Climate Data and its Rapporteurs. 
N94-14118/1/GAR 413,275 PC A0S/MF A01 


WES/MP-93-9 
Evolution of Popponesset Beach and Its Effects on Pop- 


ponesset Bay 
AD-A272 905/1/GAR 415,073 PC A03/MF A01 


WES/TR/GL-REMR-GT-21 


Repair, Evaluation, Maintenance, and Rehabilitation Re- 
search Program incorporation of Wall Movement and Verti- 
cal Wall Friction in the Analysis of Rigid Concrete Struc- 
tures on Rock Foundations. 

AD-A273 009/1/GAR 413,483 PC A04/MF A01 


WES/TR/HL-93-15-VOL-1 
Ship Navigation Simulation Study, Lorain Harbor, Lorain, 


Ohio. Volume 1: Main Text. 
AD-A273 035/6/GAR 415,838 PC A09/MF A02 
WES/TR/HL-93-15-VOL-2 


Ship Navigation Simulation Study, Lorain Harbor, Lorain, 
Ohio. Volume 2: Appendices A and B. 
AD-A273 030/7/GAR 415,837 PC A07/MF A02 


WHC-EP-0461-REV.1 
Action plan for responses to abnormal conditions in Han- 
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